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seru:m proteins and gl vlcom 


Akungton C Kiuu^ti , Pji D , jr D Bai timoui , 

T he serum pi oleins plaA an impoUant lole m miimtainins .i fluid cqvnlihrmm 
betiveen the blood and tbc tissues Starlnip' showed that tlic osmotic pres- 
sure of the plasma cijstalloids had little influciiec on the fluid disUihiition as 
compared with the plasma piotcins, because the cnstallouls cisilj pass Ihiouph 
the sessel wall wutli the watei Goiacits- coiifirnied Starlnip s ronclusion and 
proposed a theorj to explain the iiitcrcliaiiRC of fluid between the blood sticam 
and the tissues He demonstrated that the incicasc of the Indrostatic piessiiro 
01 deciease of osmotic picssure of the scrum proteins tends to cause transuda- 
tion and to result m edema Of the seium piotcnis, albumin with its snirillei 
molecular weight show'ed a much gi eater osmotic picssuie ]icr giam than globu- 
lin Therefore a decrease of albumin wms more likelv to cause edema than a 
deficiency of globulin 

The osmotic pressure of the blood proteins and ciystalloids, and the capil- 
lary hydrostatic pressure are probably the chief factors w’hich maintain the noi- 
mal intraocular pressure The osmotic prcssuie of the proteins has peihaps the 
most constant influence on the intraocular pressure The hydiostatic pressure 
of the capillaries has not as yet been measured There has been a tendency in 
the past to relate the hypertension in the eye with the lower osmotic piessuie of 
the blood Elliot® reported that Mayard observed 20 cases of glaucoma asso- 
ciated with a wave of epidemic dropsy Hertel and Citron^ believed that the 
total osmotic p^ssure of the Wood of patients with glaucoma was geneiafly less 
than that of normal perj^ons .^osmotic pressure of over 6000 mm Hg was 
found in 16 per cent of the patients with glaucoma, and a pressure lower than 
5600 mm^Hg was never observed in cases with normal intraocular tension but 
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was present in 45 pei cent of glau comat ous cases Dieter°_ and Serr“ observed 
no unusual deviation of the seiiun osmotic pressure in patients vith ^aucoma 
Methods — patients were alfowed to become adjusted to the routine of 
the hospital The blood for anahsis was alwavs obtained undei the same con- 
ditions It was dravTi from the antecubital leins without stasis before break- 
fast aftei a fast of at least fourteen hours to a^old mspissation of the serum 
The blood was collected and serum sepaiated bv the means which pioduced the 
least change of water content of the seium / The method of Howe as modified by 
Bruc kman' was emploi ed foi the deteimination of plasma protein s The ocular 
tension ivas taken by a standard Schiotz tonometer 

Discussion — The fractionation of the blood serum proteins of glaucomatous 
patients has not been reported piemously Howeier, others have estimated the 
total seium pioteins by the lefractometiic method vliieh is known to gne higher 
lvalues than the Kjeldahl method ® 


Table I 

Sepum Proteins of Glaucomatous Patients 






TEESIOX 

V 

liPN 

SERUM PROTEINS 

^0 

AGE 

MEDICAL DIAGNOSIS 

TVPE OF 

GLAtrCOJTA 

SCHIOTZ 
HIX HG 

ET LT 

MG 

PER CENT 

TOTAL 

PROTEIN 

PER CENT 

ALBUMIN 
PER CENT 

GLOBULIN 

PER CEVT 

1 

57 

Normal 

0 TJ Clironic 

26 

47 

28 

6 08 

4 26 

1 82 

2 

76 

Arteriosclerosis 

0 H Chronic 

34 

29 

34 

6 20 

4 37 

183 

3 

62 

Normal 

0 U Chronic 

65 

32 

41 

6 20 

4 46 

1 74 

4 

57 

lug hernia 

0 U Clironic 

26 

25 

27 

6 24 

4 47 

1 77 

5 

58 

Arteriosclerosis 

0 H Clironic 

29 

40 

29 

6 81 

4 35 

2 46 

6 

76 

Ing hernia, 
arteriosclerosis 

0 H Chronic 


31 

29 

7 04 

4 25 

2 79 

7 

62 

Ing hernia 

0 D Anoph 
thalmos 

0 S Chrome 


61 

33 

7 05 

4 61 

2 44 

8 

58 

Normal 

0 U Cliromc 

42 

45 

28 


4 56 

2 51 

9 

69 

Hypertension 

0 IT Chrome 

33 

27 

31 


4 73 

2 34 

10 

65 

Hypertension, 

arteriosclerosis 

0 H Chrome 

29 

52 

33 

■■9 

4 22 

2 91 

11 

51 

Hypertension 

0 IT Chrome 

26 

28 

29 


5 90 

1 24 

12 

64 

Hypertension 

O U Chrome 

26 

38 

31 


4 28 

2 90 

13 

55 

Normal 

0 U Chronic 

51 

32 

27 


5 21 

2 06 

14 

82 

Arteriosclerosis 

0 TJ Chronic 

74 

25 

34 

BwiSH 

4 73 

2 57 

15 

47 

Normal 

0 U Chrome 

90 

70 

24 


4 88 

2 48 

16 

59 


0 D Cliromc 

0 S Acuto 

25 

51 

28 


5 02 

2 34 

17 

69 

Hypertension, 

'irteriosclerosis 

0 IT Cliromc 

43 

25 

29 

7 45 

4.52 

2 93 

18 

58 

Normal 

0 H Cliromc 

61 

29 

28 


4 74 

2 87 

19 

63 

HTpertension, 

arteriosclerosis 

0 U Chrome 

36 

28 

22 

IB 

5 01 

2 98 

20 

73 

Hypertension, 

arteriosclerosis 

0 D Phthisis 
bnlbi 

0 S Chronic 

1 

65 

35 

8 00 

5 04 

2 96 


The lalue of the serum pioteins in glaucomatous patients has a faiilj’- wide 
range Repeated deteiminations the following day showed practically little 
ditieienee The total serum pioteins laiied fioni (see Table I) 6 08 to 8 00 per 




























I’K’KARI) AMI nOin\ IN \ONOI.1,( 


()SI iin)t.(iN(< I'OI'II ' 


cpnt the scnun nUnnuin fiom 4 ‘22 to '^‘>0 ]m phiI. Uio M-uun globulin fioiii 
iw cent If Uiut'Kmim s a.t.Mmnintions iin- luu'plul ns iioimni 
Anhios, Ibe scum piotcus full AMtlun tUo nonnal unmo Kiom tlu-p .intn limn- 
IS Jio lenson to bcheso Unt ptuoum jiliuuoum is .liu'HU issocutul miIIi tlu (oti 
cent 1 at ion of blood proteins 

Conrluswu — Tbeio is no essential (luantitntne difieieiice betiseen tbe scnun 
proteins of benltln poisons and ot palients Mirioiui!; Mitb an um oniidK ated 
"laiKOina 
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1 starling,? II On tlic AVniptam of rin«l« Trom < oimi<-to* Tihhu. Sj,nr. «, I IMo-onl 

19 312 IS^*! G 

C Govscrtii, 1’ 'iJcclicrclios pliniums snr Ii ]>r«ssuin osmoti'lin' <li s riilloidi i da f rum ( mniil 
rend poc de biol 89 GTS, lOJT „ ... 

1 tlliot, R It A Tri ih'P on Gluuonn, «d ‘2 I..oiidon t'i22 Itoddir und suon)jlilon, 

P 20 

•I llcrtel, U , nnd Citron, 1! t'lier dm oimoli«eli< n Ilrnelt dis lUiitis tin Glniil omKr ml i n 
Arcli f Optitli, lOA l-tO I'.G, 1921 

5 Dieter, AV Dbcr den ./iisiinmeiili nip r-wiselien osmolisiliim DnirV, lUntdniel , insiM sondi r< 
Knpillirdrucb, und Aupi ndriiek meli iieiien e\i>i rimi nt< 11( n und klini“rtim 1 iili r 
sucliunpcn, Arcli f Nuponlik 9G ITO 2CI, 192G 
C Serf) n Illutlieocli'iffcnlieit und Glsukom, Arrli f Oplitti 114 tOT 1(0, 1021 

T Bruckmm, F S, D’E<iopo, L At, ind Filers, 1 F Tin Fliism i Frnti iiis in Rdition to 

Blood Urdrition lA At itnutrition luid tlio s,)-iim Froti ins, 1 f tin ln\ist 8 
577 595, 1930 

8 Lrndcr, G C, Lundsciard, C, and A'an "Spit, ^ f) D T)ie ( oiiei ntnition of tlie Fliisiim 
Proteins in Nephritis, T ljX]icr Afod 39 887, 1924 


THE NONGLl COSE REDl CINtJ BODIES IN DIABETIC BEOOD® 


Rawsov J Pickaud, if D , and Prnncis \V Godwin, San Dn go, Cai n 


'T'HE nonglucose icducing bod> Ailutb mabes tbe icdmtion witb most blood 

sugar methods too high has aheadj been found tonstant in Iiealth and 

disease, and specifically in diabetes, In Polin and Sicdbeig’ Tins papci con- 
firms tbeir repoit AYe estimated the substance in toniis of glucose as the iion- 

fermented reduction In the Pohn-AYii method aftei ticalmcnt of the whole 
blood with an equal quantitj of jeast suspension loi fnc minutes Tins sub- 
stance, called “glucid X'’ by Fontes and Thnollc,= the “sacchaioid” of Bene- 
dict,® IS the reducing substance analysed by Best,^ in pait composed of pentose 
which makes the apparent blood sugar by the Polm-AYu method about 20 mg 
pel cent too high The amount of true glucose is obtained by siibti acting the 
value for glueid X from the apparent glucose, or the tine ghicose may he de- 
termined directly by the Pobn-AYn method on the coppei filtrate .Somogyi sug- 
gests- and glueid X estimated as the excess reduction m tlie tungstate filtiate 
As a rule yve found the tyvo methods checked closely It is possible that the cop- 
per and tungstate comparison may prove to be the better, since glncid X is some- 
times completely fermented in a feyv minutes (vide mfia) and may not mfie- 
quently be destroyed in pait by five minutes’ yeast fermentation 

Oui chief interest was in the “Y-reduction” yvliich Pickard, Pierce and as- 
sociates® found constantly as a reduction over that of glucose and glueid X 


•ReoeWea lor pulilScation December 4 1931 



Table I 

Gllcose, Gllcid X and TEeductiox (Gldtathion ?) IN Dlabetes 


PATIE^T 

FW 

ION 

GLUCOSE 

GLTJCID X 

T REDUCTION 

1 Ee , Dr Oatman Sugar free, diet 
only 3 yr 

156 

210 

140 

16 

54 

Same, later 

132 

210 

116 

16 

78 

2 JIa , Dr Potter No insulin 

490 

550 

484 

6 

60 

3 Br , Dr Potter 

139 

206 

115 

24 

67 

4 Fa , Dr Brencer Diet only Age 
75 

m 

208 

157 

21 

30 

5 Ju 31, Mercv H 

244 

320 

221 

23 

76 

6 Be , Dr ililler 

170 

234 

144 

26 

64 

7 Ho , Dr Brenner Blood stood 16 
hr in room 

284 

290 

276 

8 

6 

Same, after 10 H insulin 

265 

298 

253 

12 

33 

8 Bg , Dr Miller 

400 

550 

385 

15 

150 

4 d later, 2 hr after 40 TJ insulm In 
shock Blood stood room 16 hr 

21 

106 


8 

85 

7 d later, on 20 TJ daily, blood 2 hr 
after insulm 

60 

128 

44 

16 

68 

9 d later, 40 IT dailv 

122 

180 

106 

16 

58 

11 d Inter, same insulm Unne, trace 
sugar 

160 

185 

140 

20 

25 

2 wk later, same dosage 

1% 

250 

186 

10 

54 

9 d. later, same dosage 

261 

319 

225 

34 

oS 

3 vrk later Has gained 15 lbs Urine 
trace sugar 

135 

170 



35 

9 Dr , Dr Miller Diet only 



116 

12 

78 

3 uk later 



113 

7 

32 

10 Me , Dr Brenner Age 60, diet 
only Tvas 480 glucose 

206 

198 

178 

28 

0 

Later date 

280 

350 



70 

11 Po , Dr Miller Diet only, ms 
refused 

348 

390 

335 

13 

42 

12 Ha , Dr Brenner Diet, no insulm 

140 

198 

127 

14 

58 

14 De , Dr Kennell Diet onlr, 3 yr 
sugar free urine 

150 

250 

130 

20 

100 

15 3S 17S Dr Ball Insulin 2 lir 
previously 

304 

300 

© 

CO 

Cl 

20 

0 

16 3S ISl Dr Ball Insulm 3 hr 
previouslv 

325 

355 

310 

15 

30 

Babbit, 2 5 kg 

127 

200 

99 

28 

73 

Same, nest dav, before msulm 

105 

240 

90 

15 

135 

\ hr after 15 U msulm 

55 

145 

41 

15 

90 


FTV, appirent sugar br Pobu Wu metbod Ion, same br Ionesco method Glucose true 
glucose, after subtracting glucid X from PW All figures mg per 100 c c ’ 
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same m diabetics The lowest figuie we found foi glucid X, 6 mg is m the blood 
with the highest glucose The two bloods in which glucid X was 8 mg had stood 
at loom tempeiatuie foi si'rteeii houis, and we liaie found that aiitohsis on 
standing destioj's glucid X in pait, as it does the glucose Glucid X was low in 
patients who iiei ei had insulin 

Since the amount of glucid X does not lari, much and in any case is small 
compaied to glucose, there has been little practical result from the confusion in 
the “noimal” figuie foi blood siigai which has lesiilted fiom the intioduction 
of vaiioiis new' methods foi glucose, methods which haie onh approximated the 
true lalues The Folin feiiieianide and the Benedict coppei technics gne about 
half the value for glucid X of the Polin-Wii oi the Hagedoin- Jensen, perhaps 
showing onlj the pentose fi action "We belieie that it is desiiable to make the 
estimation of blood glucose exact, now that theie is a simple, piactical and ac- 
curate technic This tecliiiie is the pieeipitatiou of the pioteiiis, and of glucid 
X, bj eoppei, as Somogn suggests, followed bj* the Polin-'^'ii blood sugar 
metliod 

1 The substances causing the Y-reduction ai e inei eased oi ei the normal in 
diabetic blood, but i ai v wndely 

2 The “non-fermentable” glucid X is feimeiited, completely in tliiee davs 
occasionallv it is destroj ed wnth the glucose 

TECHNIC 

Coppei Piecipitahon — One lolume blood, lake m 7 lolumes water, add 1 
volume 7 pel cent copper sulphate, shake Add 1 lolume 10 pei cent sodium 
tungstate drop by drop, shaking Filter 

Ionesco Metliod — Put See 1/10 blood filtiate in a 200 bi 15 tube, add 2 c c 
N/1 NaOH, 1 cc feriieyanide leagent (23 gm K ferricyanide, 23 gm KOH, 
watei to 1000), 10 c c watei Boiling watei-bath twehe minutes, cool, color 
should be leUow If colorless lepeat using 25 cc filtrate Add 5 c c 20 per 
cent Pe free H2SO4 Titiate fioni nnciobuiette with N/60 Kj\In04 to rose color 
Subtract coriection of blank One cc N/60 KlMnOi equivalent to 100 mg glu- 
cose pel 100 c c blood 

REFERENCES 

1 Polm and Svedberg, cited by West, E S, Scbarles, F H and Peterson, Y L Tbe De 

termination of True Sugar in Blood, J Biol Clieni 82 137, 1929 
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reduetrice, Bull Soc Cbimie Biol 11 146 et seq , 1929, 12 264 et seq , 1930 
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T he su^pestion is to lie Imiiid ni most icioiit ilisi iissimis of tlic disinsi tluit 
llip peiuliiu s\ ni])tom t'omplox dos(iih(d uiult’i llio imiiio iimioinMii ol u 
odenn m.n be iiu hided Mitb those pheiiomen.i \\hi<h Me (lowd iiiidei the <‘\(i 
enlaipnifr c-iiioin of the leim .dlei^N Boi the most pint it is stdilom moie thiiii 
a supiicstion nid defnnte OMdeiuc ol v lomnum'^ (hauutei demoustr.itiii!: 
sensitisation and the amchoi.itioii ol sMiiptoiiis follow iinx deseiisiti/atioii is laiiie 
h latkinir Quineke whose n inie has been in\en to the t onditioii is lesiioiisdile 
foi the opinion that the lundament d iiathotrtnu fiietoi is an aimioneuiosis wlint 
c\oi that linn he Tins belief has peisisted and would sieiii to ns to lin\e i \ei ted 
a pcinicious infliicnee in inhihitiinr actne inipiin les.iidin}: the ntiiid lansi' 
Tliouprh the ehnieal sindiomc is a faiih tominnn oni' and is now <;eneinn\ lee 
ogni/ed thcie has been astoiushmgh little auiosit\ umieiinn'j: its odd manifes- 
tations, if we mai he guided In the icpoited studies Xoi can the usual lieingn 
chaiaetei of the disease be accepted as .m excuse foi this .ijipineiit huk oi in- 
terest because no one can witness the piotme of aiutc sufTocation subsequent to 
edema of the glottis without leah/mg the flight fill potenlialities iinohcd wlien- 
eier the diagnosis of angioneuiotic edema is made 

The olmous iclationship between the disease and giint nitieana has long 
pointed in the diieetion of specific h\peiscusituit\ , and OslcH mentions one 
case 111 which desensitization with peptone w.is followed In the iclief of siiiip- 
toms IMaekenzic,- in his discussion of this disease, wiitcs ns follows “Becent 
endenee makes it probable that in some of the nonlicieditai^ cases the oondition 
IS due to food alleigj’^ ” He then diops this phase of the subicct without fui- 
ther comment Wherrj,^ who has been the fiist to make so main impoitant 
suggestions, was, we believe, the first to point out the piobablc causal lelation- 
ship between bacterial hj persensitivity and angioneuiotic edema Unfoitunate- 
ly, his patient died of an intercurrent infection befoie he was able to complete 
the process of desensitization The evidence he offeis, howeiei, is most antez- 
estmg and it was the stimulation of AVherry s report whicli diiected us to the 
careful study of a series of cases of angioneurotic edema 

We wish to report in this paper the detailed study of three such cases 
These three do not exhaust our senes but we prefer to repoit them in consid- 
erable detail and this would be impossible m a largei series Also the three pa- 
tients under consideration have all been obseived for a peiiod of at least two 
lears since desensitization, and we feel that this is the minimal time factor which 

•From the Department o£ Internal Medicine and the Louis TTiihr, 
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justifies the diamng of conclusions All the cases to be lepoited are of the non- 
hereditaiy ti'pe and it may he possible that such conclusions as ye liave reached 
yiU obtain onlj^ in that foiin of the disease, though WTieiry’s case had a decided 
hereditarj backgiound 

This study foims only one small phase of a much more compieliensne in- 
quiiy into the field of bacteiial hjqieisensitnity, and it yiU be necessary to lefer 
yeiy briefly to ceitam concepts and methods in techmc yhich aie more fully 
elaborated in pienous papeis^ 5 e - mteiested in the application of 

our methods is refeired to these repoits We have been especially interested 
in the possible significance of intradeimal tests vheu emplo3’'ed to mdicate spe- 
cific sensitivitj' to bacterial antigens We beliei e that ye hai e been able to use 
such tests to great advantage in studnng bacteiial asthma, arthritis, nonulceia- 
tii e colitis, and certam skin conditions, and bj' use of them hai e demonstrated 
m such conditions a fundamental bacterial hyper sensiti\uty Antigens of the 
bacteiial tj^pe, selected on the basis of positive skin reactions and given by the 
“desensitization” method have nelded excellent therapeutic results 

Interested in such pioblems, it yas ineritable that ye should include in oui 
studies such a curious disease as angioneuiotic edema We began these studies 
by attempting to demonstrate the role of food aUeigy in tlie etiology of the dis- 
ease This yas done by the use of intiadeimal food tests and of “selectiie re- 
striction” diets these means ye veie able to obtain evidence suggesting 
food sensitization in tyo cases and yeie led to a strilnng therapeutic result m 
the management of one of them In a disappointingly large number, hover er, 
ye yere unable to prove the existence of food alleigr^ and utilized the methods 
yhich ye had developed foi the study of bacterial hiTiersensitivitj’ foi the fur- 
ther investigation of these lefiactory cases It is this second gioup yhich ye 
vish to consider in the present paper 

Case 1 — This patient vas a ivlute male, aged thirty eight, and he gave a lustory of 
unusually good health prior to an acute attack of sinusitis irhich occurred in 1024 "We first 
saiv him in Oetolier of 1928 He had been having recurring attacks of angioneurotic edema 
smce the spring of 1925 The attacks vere rather mild and occurred at two to three month 
intervals but they almost mvariablv involved the face, and the patient was as much dis 
tressed by the cosmetic effect as by the actual discomfort There was also a liistorv of 
fleetmg attacks of “hives” but none of these had lasted longer than from twelve to eighteen 
hours 

Food tests shoved him to be sensitive to cocoa and certain sea foods These had 
never constituted an important part of his diet and were ebminated with no apparent 
therapeutic result We then directed our attention to the problem of bacterial sensitization 
Enteric cultures yielded a number of organisms but he failed to show marked sensitivity to 
any of them According to liis history the disease had its onset following an acute attack 
of sinusitis and the x ray evammation of the sinuses suggested a chronic ethmoid infection 
There was also a history of postnasal “drip” and headache, both of which postdated the 
attack of sinusitis 

Cultures were made from material obtained bj suction from the ethmoid region These 
cultures yielded a pure growtli of hemol}tie staphylococcus albus An antigen prepared from 
this strain produced a marked local reaction when injected mto the skin Desensitization 
was carried out beginning with one minim of the vaccine in dilute suspension and slowly 
increasing the dose by one hall minim intervals to a maximum dose of four minims Injec 
tions were given everj second dai and were continued for six months Before the first 
month had passed he had one mild attack and to date (December, 1931) he has never had 
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nnntlRr Tins r'ltunt nspoiuk.l woro rr-nliU tli m -nn otln r ln^.- sUnl.r'I ni..l ti 'iln 
cmplnsros t fifl ^'ln.ll h!\\y prPMoUHU v(inH<><l «iil Hi i« Hu' Imm'I'l" si ipln Inrorms 
nn cxoclluU nutitiui for in-, in sii.cl.c <1< .tns.ti- itinn 'Ili.ro is ils,. tn.rlMl 
mcnt n\ Uio symptoms of i liroinc mmisitis 

C^sr : — \ vomiu of forh fnc >'lioso lnHlot\ of lirliriini nn.l iiii-KmMirolir 

cdoov vns of %cus’ .lural.on The <lisei«. most frivinenth .xhil.il..l iM.lf is n (-i mf 
urtiooni but upon frisnunt ocoasinus tin re u is suelliiic of the iiihln iiul fi ' t inul oi e isioii 
nlh of the bps Vs there u is no fiinm nl liniulK ip to tin «( irrh for n In f this jiilhnt 
Ind been studied in sooril clinns of distiiietion both iii tin list nnd iii tin iiiiddh \ms|^ 
Dictnri restrictions hid bei'ii uttimptei] but hid Riiui no pi rin ini nt n In f iiid "food lisls" 
Ind been corrieil out on spier il occnsions but bid f iih d to cim inforiii it ion of \ ibie in 
freitiiient The ittnchs inn, in triiieril c\ebe nith iMi-ssiii f iticiii in rMUisin ss niid 
exciteimnt nctinp n preeipit itinp f ictors 1 oUiminp roiiipli le ri si ind i eh iiipe of i luiroti 
nicnt thcri. Ind bciii one distinct inti riiiission of months dilrilip which sin w is pr n In ilh 
sTinptomfrtc This wn foUoweil b\ a rn xn t rlntion of simptoins mon iMppirilid thin 
e\cr md when we first lutirvicwed the pitniit sbo w is suffirnit, with ihiiosl d iih iltoilis 
of urticaria and frc<juciil seiniris of the triii mpiomnrotic tipi 

In our studj of the probkm we could make no rise for the prob ibililx of n fond 
sensitization VVe roMOwed tin prciious careful sludns iiid thisi n will is our own 
investigations failed to coniinco us tint wo wire dealing with food ilhrgi 'Iln possibililv 
of a bacterial scnsitiz ition of the tntiric tvpe was suggistid b\ both tin liistori and the 
plivsical examinations The histnri w is tint so oftin gnen bx ))atnnts with in "irrilible 
colon,” a condition wliiili wt Inic prciioiish distussid in its relationsliip to bntinil In [m r 
scnsitnitv ‘ Upon eMuiination tbo distal colon was distincth spistie and Umlir, the 
proximal colon dcfiiiitclx distended lliiici, wc directid our ittuitioii to the sludx of tin 
intestinal flora 

Stool cultures yielded the followang orginisius (1) 11 cob, sirongh licniolilie, 
(2) B coll, nonlicmohtic, (3) B iiiueosus capsulatus, (•}) streptococcus of iinbrrcront cul 
tural reactions, and (5) Staplnlococcus albus, iionlicmohtic The predomiii iting orgniism 
in the fecal flora, lioweicr, was tho hcmohtic colon bacillus and flic hsis sliomi when this 
organism was gromi upon blood agar plates w is rcimrltnble Intradernnl tests were run 
using each of tbo five strains as antigens The hcmohtic B coli ga\o rise to a marked 
positive reaction with ervtlicma and edema at the site of injection There were icn mod- 
erate reactions to the nonlicmohtic colon bacillus and to B niucosus capsulatus -wlnle tliorc 
was no reaction to tlie other strains Wc selected strain 1 is that most distiiicth indicated 


by the skin reactions and further tested the causal relationship of this organism bj giving 
a two mmim intradermal dose of an autoijsed filtrate This proved to ho a most interesting 
and enbghtening experiment, for within two minutes of the injection there w is marked 
local edema and witlim five minutes tho patient complained of numbness and tingling of 
the upper Up and, under our eves, developed a tjpical angioneurotic swelling of the upper 
bp and right check This was controlled vnth adrenalin Hero we were able to produce 
not only local swelling bj the mtracutaneous injection of an autoijsed antigen, but what is 
most eonvinemg, a focal reaction as welL 


The treatment consisted in dcsensitization bj usuig heat killed suspension of tbo 
hemolytic B cob as tho antigen A dilute saline suspension was cmplojed and tho treat 
ment started with the intracutaneous injection of one minim This dose was continued 
every second day untU eight injections had been given and was then increased to one and 
one half mimms From this point tho dosage was slowly idvanced bj one half minim 
intervals and each mterval was maintamcd for from four to six injections Five minims 
was the maximum, dose and when reached, was continued The necinc was given over a 
period of three and one half months and then diseontinued During the first two weeks 
of the treatment there were two mild attacks, then freedom for five weeks the lonsest 
period without an attack m months There was then a rather sharp attack with swelling 
of the face which followed an attempt to advance the dose of vaccine too rapidh This 
was readjusted and the process of desensitization contmued as outlined Fiom this time 
on the symptoms dimmished in seventy very rapidly There were scatteied mild attacks 
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of urticnna but no major swelling and after a few months those stopped entirely After 
four months of treatment the skin sensitivity Ind practiealh disappeared A year later 
the patient was retested with the antigen and found to be again moderately sensitive, so 
she Tias given tno minims of laceine eierj second dai for two months During this interval 
of seeondarv treatment there were no skin snnptoms and when tested for sonsitivitj nine 
months later the reaction was negligible She has now been free of urticaria and angio 
neuiotic edema for more than two rears 

Case 3 — This patient was a white woman of fortj who presented the usual si mptonis 
of swelling of the face, hands, and feet which came on rapidlv, lasted about tweiiti four 
hours and then, as suddeiilr, disappeared On several occasions slie had evperienced severe 
gastroenteric crises which were associated intli the attacks Previous to the actual swelling 
there would often be prenionitorj svmptoms consisting in a feeling of distinct warmth and 
itchmg m the particular area where the swelling was to appear It is interesting to note 
that this patient gave a history of asthmatic attacks which followed influenza in 1918 and 
which, apparently, were self limited smee thei teased wathm two years and haie not 
recurred 

The initial attack of angioneurotic edema occurred earlv in 192 j and came on after 
a prolonged exposure to water and cold We first saw the patient in December of 1927 
so the condition had been established for almost three veirs At first the attacks had 
been infrequent but after the first jear the interval of remission had shortened rapidly and 
two or three attacks each month had been the storv for the last twelve mouths before we 
studied her case 

The general physical examination ivas essentially negatiie with the exception of a 
distinctly spastic distal colon and she gaie a historv of chronic constipation of j ears’ dura 
tion When studied for sensitivity to food proteins she was found to react to egg albumen, 
milk, fish, and nuts Elimination of these foods from her diet did not in auj wav influence 
the course of her disease 

Fiom her stool cultures we recovered a Staphvlococcus aureus and Streptococcus heiiio 
lyticus, B cloacus, and B coli communior When skin tested to these various strains in 
pure culture, she was markedly sensitive to the B coli communior Similarh tested to a 
nonautogenous stram of the same orginism with which we happened to be working at the 
time, she gave a mild reaction m no wav comparable with tint caused by the autogenous 
strain Treatment with the “active strain’’ was started in January of 1928 The first 
mjection was given employing one minim of a fairlj heavy suspension and was immediately 
followed bv an acute attack of angioneurotic edema This necessitated a dilution of 1 5 
and she tolerated a one minim dose of this suspension without untoward results We were 
able to continue with this dose, giving it everv second dav, for three weeks Increased 
dosage, at this point, again brought on fresh manifestations ind during an interval allowed 
to pass while the vaccine was being further diluted, the patient had a spontaneous attack 
associated with acute edema of the glottis which necessitated hospitalization and the closest 
observation AVe mention this fact because certain writers have been inclined to consider 
the nonhereditarv form of the disease as benign and to associate edema of the glottis 
wrth the hereditarj type alone Such a pomt of view is contrary to fact, and we would 
emphasize the statement that edema ot the glottis may occur in either type 

Desensitizatioii was resumed using very minute doses of a quite dilute suspension and 
after several weeks we were able to increase the dose cautiously without reactions Tlie 
process was a tedious one but giadually the ittaeks dmiinished in severitv and intensitj 
In June, 1928, a fresh specimen of stool jielded the same organism and in addition a 
strain of B mucosns capsulatus to which the patient was also quite sensitive This was 
added to the vaccine and the desensitization resumed, the inaxmium dose employed being 
four minims She continued to have mild att icks through the earlv fall of 1928 but was 
so encouriged bv the distinct change in the character of the seizures that she cooperated 
wilhnglv m the tedious treatment Her skin seiisitivitv was at this time markedlj de 
creased and through the followmg winter she was almost free from svniptoms Treatment 
was continued until August of 1929 and then she was discharged and told to return on 
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"Wo li.no pioseiilod in t oiisidpi.iltlo dotiiil n ''tiid\ of tliioo ( .im s of iiiiuio 
iieniotio odoiii 1 in mIikIi ^\o wpio nniibli lo <loinonsli:it(‘ tin tfimil 1 1 liitionsliiji 
ot lood sensili/.ilion "W c ^\o^o iiblo in unb o.im> (o vbow wbiil ^\o bno conio 
lo icaiiid .IS dormitc o\ideiuo of b.nloiid b\i)iMson‘'ituit\ iind b\ an atbuuato 
conise of dosonsiti/ntion in wlinh sclodid inlifroiis won nstil wo lin\o Kopl 
call of those patients s\ niptoni-ti oo foi nioio tli.in two \oiis 'I'iio fiisi f.iso 
jncsontcd .i i itlioi siinjilo jnobloni ind the (Oiii''0 ol di sonsiti/ation w.is not .in 
aidnonsono Cases 2 .and 1 on the othoi band illnstinto \on well the diftn nl- 
ties onoountoiod when one attempts to dosonsiti/o susioptiblo jiationts with bu 
tonal Hitmens At the snno tune tho\ doiiioiisli.ito the Aaliio of (aioful, pti- 
sistont efiort in this diieition o h.no pioxionsh i illoil attention to the 
gacat \.dwc of \.u(ino thci.ipx when (onduoted in this ni iiiiioi .iiid wish anaiii 
to einphasi/e the fait that desonsiti/ation of an alioaih sonsiti/od indnidnal is 
one pioblein and the iniimnii/ation of a iioninfei tod indnidnal is disliiutK an- 
other e aie coitain that had \.iotino boon ■rnoii to those indnidnils in in. is 
sne doses the\ would not ha\e imi)io\od i at hoi the (oinoiso would h.no le 
suited AVc ha\e scon the o\a<rfreiation of sMiiptoiiis follow the use of Inifio 
doses of \accme not onh in ansiioncuiotu edema but also in asthnia noiinbora 
tne colitis and a ceit.iin tipe of toint otTiision Wo aie confident that the fail 
ure to take this factoi into account is icsponsiblo foi niain of the failuies in ^at- 
cine theiapi The other grreat sonic c of disapiiointnicnt is the failuic to select 
“specific’ autogenous antigens to which the patient is scnsitnc 


CON Cl CSIOK 

We beliece that we haie clomonsli.ited the impoitancc of bactcii.il Iniioi- 
sensitnits as an etiologic factoi in angioneurotic edema 

Adequate desensitization is associated with the disappcaiancc of scniiitonis 
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THE ALLEGED CLINICAL INTESTINAL ACTIONS 
OF APOCODEINE® 


A B Stocktox, MD , and P E HorrjUNX, MD , Sa-n Francisco, Calif 

* 

I T HAS been lepoited that apocodeme is an efficient and Talnable clinical 
catliaitic, nbicli can act orally and hypodeiniicallr The claims for the 
eathaitic action appeal to be founded on ceitain experimental lesults nliicb 
seemed to show that the action of apocodeme is mediated through depression 
01 paralysis of the sjmpathetic ganglia, thus leaiiug the intestine to paiasjni- 
pathetie nen e control If true, the advantages of such a dnig nould be obiious 
in conditions accompanied by oi'ei -stimulation of the snnpathetic nenous sys- 
tem, as in the so-called sympathicotonia and related nenous disordeis, in post- 
operative paralytic ileus, m the paresis of peiitonitis, etc 

Perhaps the last, and also most coniincmg, clinical report is that of ’IV C 
Alvaiez,^ who reported that the oinl administration of apocodeme in doses of 
1/5 to 1/10 gr (4 4 to 6 5 mg ) orally caused one to thiee noimal evacuatioits 
of the bowels dailj , generalh , the drug was gnen together with atropine Some 
of Alvarez’s patients continued the use of apocodeme tor as long as three years 
there was neithei habituation, noi need to increase the dosage Several reals 
pieviouslj, Gurnard,’’ Combemale* and Tor* all reported favoiably upon the 
cathartic action of apocodeme The two foimei lepoiteis used the drug hr'po- 
derraicaUy, the lattei employed it oially as a sedatne for psichotic patients 
and observed the cathartic action only mcidentally 

The onh other clmical use claimed for apocodeme is as an expectoinnt, 
reported by MuiTelP in 1871, and by Piohnei® in 1893 This could be the result 
of a naiiseaiit action, not mfrequentl}^ caused by the apocodeme, uhich chenu- 
callj resembles apomoiphme Oui oivn experiences with apocodeme agree with 
the claims of Legg," who, in 1870, found no effect on man using the drug in 
doses ranging from 1 to 3 gr (65 to 195 mg ) 

Concurrently with oui clinical trials, Di E AY Schuaitze^ i emr estigated 
the important phaima cologic actions of apocodeme Sclmaitze uas unable to 
confiim the claim that apocodeme acts as a paralyzrut for sympathetic ganglia 
of the gastiomtestinal and eiiculaton si stems Excised mtestmal musculature 
was depressed by the diug, and tlie cathartic action nr mtact animals was found 
to be “laiiable and indefinite ” He faded to obserie any erection of the bans 
or redness and edema of the lace, although the doses of apocodeme employed 
were sufficient to cause considerable cnculatoiy depression A eeitam, though 
fleeting, mciease m mtestmal peiistalsis accompanied the cnculatoii depression, 
but onlj' at the expense of such depression, and the intestinal action could be 
recapitulated with a enculatoiy depression of nrechaiueal oiigm Emesis and 
defecation occur led m dogs m about the same wav as after morphine, the seat 
of these actions uas presiiniablv central, and not ganglionic or m the intestine 

Un^^erlu^Scl"o^SfM^cm? Pha.™acolos^ and of Obstetrics and Grnecolosr Stanford 
Recei\ed for publication Dec’ember 23 1931 
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Schwart^e could demonstrate a paralytic, nieotme-like action of the apocodeme 
on the ganglia of the cardiac vagi, hut this is irrelevant to a consideration of 
the intestinal and cathartic actions 

Methods — Apocodeme hydrochloride was used hy us in a total of 22 pa- 
tients Three of these patients suffered fiom postopeiatiie ileus The remain- 
ing 19 patients had apparently normal gastromtestinal tracts, four had entered 
the hospital for cystoscopy and pyelograms, one came in for dilatation of the 
ureters , one had pj elitis, and the remaining 16 were normal obstetric patients 
one week postpartum AH the patients were confined in bed at the time of our 
investigation The apocodeme was used m aqueous solution given intramus- 
cularly m the gluteal region 

The doses of apocodeme in our patients varied from 12 to 97 mg , and the 
same three products of the drug used by Dr Schwartze in his pharmacologic 
investigation were used by us Two of these samples of apocodeme (Merck) 
were dark green in color, amorphous and piesumably impure One other sam- 
ple was specially piepared for our use by hlerck and Company, it was white, 
amorphous and presumably purer than the green products 

Control readings of blood pressure, pulse and respiration were taken at 
fifteen-minute mtenmls during one hour before the administiation of the drug 
and during three hours afterwards The patients weie closely observed foi 
changes m diameter of the pupils, for presence of colic, nausea and defecation, 
for relief of pain where pam uas piesent, and for subjective symptoms The 
data obtained were tabulated and summarized, but the table is omitted as the 
net lesult for our purpose was piacticallj negatue, an abstract of the essential 
results IS here presented 

Gencial Effects — In tno (9 per cent) patients (Vr and Es) slight con- 
stiiction of the pupils occuired Colic of sbght and transient character occurred 
m one (4 5 per cent) patient (Hh) Nausea occurred m 6 patients (Hh, Wd, 
Li, Ks, Ly and Kg) or 27 2 pci cent, and of this numbei 4, oi about 66 per cent 
(Li, Es, Lj and Kg), lomitcd Defecation did not occur m any of the patients 
In three patients (Cr, Ht and Es), a slight narcotic action intli relief of pain 
uas obsened In tuo patients (Ge and Es), vho had seiere pain following 
iiietei.il c.itlieferi/ation, the apocodeme failed to giie anj relief after three 
lioiiis, and nioiphme sulphate had to be used 

All tlnce samples of apocodeme caused more or less local iiritation after 
iiUrainusculai imcction The iirit.ation aftci the dark green apocodeme uas 
eompai itnch negligible but the ulntc and supposedh pin er, product ga%c such 
SON Cl e local icactions that its use n.as discontinued The injection areas of the 
three patients Heated nitli uliitc apocodeme threatened to bieak down and form 
.disc esses and nil tlnee patients expeiienced scsteniie reactions, including fecer 


( i,cuh(m w 7 ffed^ -In no patient did the apocodeme produce anv notable 
dini.m 1,1 bloo,l pnssme puKc i-atc or lespiiation The eiiculatorc dcnies- 
Mon .onunoidi obsin.d in hboritoic animils did not oe, nr piob.abh because 
he , os.ue of ,ho .Inig n is not siirncient, and it nas not used intr.ac e'nouslv as 

IS „ , ,,, K 11, e nidosi aanation in blood pussure fiom the mean 

" IS » ]1, r (int and tint m tin puKe 7 per cent 
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Failwe of Apocodeine ni Postopeiatiie Ileus— The action of apocodeine 
i\as closed followed in tliiee patients intli paialvtic ileus Patient AA o deAel- 
oped ileus following a liA^stei ectonij and appeiidectoniA , foitT-fi''e minutes after 
tlie in 3 ection of 16 mg apocodeine the patient complained of nausea, hut did 
not vomit Pile liouis aftei the injection theie had been no colic, and no pas- 
sage of flatus 01 feces At this time, 40 c c of 20 per cent sodium chloiide 
solution Aveie giien intiai'enously and soon aftei waid the patient passed flatus, 
and peiistaltie sounds were audible through the abdominal nail Patient Ly, 
who suffeied a partial ileus as the lesult of a pielitis, leceued tno doses of 
apocodeine (11 mg each), gnen foui horns apait and a thud dose of 16 mg 
eight horns attei the second close The patient nas nauseated and and Aomited 
after the second dose Theie was no impioiement in the ileus until thiitj’-four 
houis aftei the last dose of apocodeine, that is long aftei its use had been 
abandoned, and othei measuies adopted Patient Kg dcA eloped ileus following 
the opeiative lelief of an intestinal obstinetion She was giAen two doses ot 
apocodeine (each 11 mg) within six houi-s Theie nas consideiable nausea 
and the patient Aonnted tmee, but there was no colic, oi passage of flatus oi 
feces The ileus was OACiconie fortA -eight houis latei bA Augorous tieatment of 
the jiatient with hAiieitonie sodium ehloiide solution intiTiA enously and pituitaiy 
evtiact hjTiodenmcally 

Comment — In oui hands three specimens of apocodeine did not exert anv 
demonstiable elimcal effects on the intestine, as indicated bv passage of flatus 
and feces in 22 patients Theie Avere no cathartic actions, no increase in peri- 
staltic sounds and no colic, oi othei eAidences that peiistalsis Avas inci eased 
The nausea and vomitmg follonang the laigei doses appealed to be of central 
oiigin, as in animals In none of the patients Ai’eie theie anv signs oi symptoms 
which could be attributed to depiession oi paiahsis of the SAunpathetic neiAous 
sjstem OecasionallA% the diug seemed to exeit a mild hypnotic effect Since 
the drag was adininisteied sj stemically (intrainuscularlv) in aU patients, the 
essentially negatiA^e lesults as to cathareis and i elated oi aceoinpanAmg effects 
could not be attributed to lack of ahsoiption, as might be the case Avith oial 
administiation In our patients, the actions ot the drag Avere not assisted oi 
complicated bj" othei drags 


CONCLUSIONS 

1 Apocodeine adnunisteied mtramuscularh in doses AarAing fiom 12 to 97 
mg to 19 noimal patients, and to 3 patients AVith postopeiatne ileus, had no 
demonstiable effects on the motoi functions of the intestine mciease in peri- 
stalsis, as indicated by passage of stools, flatus, and mciease in peiistaltie sounds, 
Avas not demonstiated, and theie Avas no eatliaitic action There weie indica- 
tions of nausea and emesis m 27 pei cent of the patients, occasionallv also of 
naicosis These essentiallj negatiAe lesults on the alimentaiA tiact under clm- 
leal conditions agree nith leeent negatiie phaimacologic results in anmials 

2 Seieie local leactions oceuiied aftei mtiamuseulai injection of two 
apocodeine preparations, a green product and a specialh’^ prepared white product, 
thus indicating the iriitant properties of the alkaloid, Avhich according to other 
CAidenees, appeai-s to be ill defined chemically 



rH 01 eC ^ 


RIDER 


detoxification of SODItm RICINOLEATE 


15 


3 Accoidms: to the phainiacologic and clinical lesiilts obtained the clinical 
therapeutic use of apocodeine as available at present at least appears umvar- 
ranted 
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DETOXIFICATION WITH SPECLVL KEFERENCE 
TO SODIUM RICINOLEATE I * 


T H Rider PhD Cincinnati 


T he detoxification of baeteiial toxins and othei toxic mateiial is a propertv 
uhich has been attiibuted b\ \arious authors to a great vaiietv ot com- 
pounds Among these sodium iieinoleate is at present being used clinicallv foi 
a laiieti of pui poses The piesent work has been undertaken to studi* the 
lelationsinp between chemical structuie and detoxifving powei the fiist step 
of which has been to iniestisate the compaiatiie detoxifving activities ot sodium 
Iieinoleate and the other products found in a crude castoi oil soap Compaia- 
tuch little work has been done upon the detoxifiing power of pure soaps 
so that no quantitatne relationships ha\e been established In most cases the 
soap has been piepaied lioni an oil and is lefeiied to meielv as a soap of that 
oil Even wheie lefereuce is made to puiificd soaps the piiiiti is questionable 
In the case of sodium ncinolcatc a studi of the laiioiis methods of purification 
winch bale been published piior to the method desciibed bv the writer laises 
doubt as to whcthci oi not a tiiih pure sodium iieinoleate has eier before 
been piepaicd 

DaMsoii" has studied the detoxiliing action ot manv soaps and lepoits that 
tbcii at tint I det leases in the follownm order 


1 rotn tin K 


1 Castor Oil Soap 

2 Coconut Oil boap 

3 Liiweed Oil boap 

4 Cottonseed Oil Soap 
■) Palm Oil Soap 

b 01i\e Oil soip 
7 1 aid So ip 

5 Peanut Oil Soip 
3 Corn Oil Soip 

10 Sts.une Oil Soap 

11 ^1 lire Oil Soap 

12 VpiKot Oil voap 


Ar h or \ ri 


^ rr» n 


Cini inn Ui i >lilo 
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The length of this list, evei> membei of which Davison found to haie 
some detovifying povei, makes necessaiv the conclusion that detOMfication is 
a moie oi less geneial propeitA of soaps, eien though the actual detoxifMng 
poveis -saiy greatly 

Nelis=° belieies that sodium oleate behaves toward diphtheim toxin bke 
a catalyst in the piesence of which the toxin is definiteh destioved Eaubitsehek 
and Kiiss-'* found sodium oleate to hare an antitoxic effect on iieuiotoxins, and 
lepoited that this action is inhibited b^ seiiim, gelatin, and albunioses Kenaud=" 
detoxified cobia lenoni b-s mixing it ivith solutions of sodium oleate, sodium 
palmitate oi medicinal soap, the antigenic piopeities lemaimng undestroyed 
Sedallian and Velluz=‘’ also noted the lathei geneial occuiience ol detoxifying 
ability among soaps and lepoited that the piesence in the soap moleeule of 
ethylene linkages and of an alcoholic hydioxyl gioiip accentuated this pioperty 
Eenaud=® also called attention to the gieatci detoxifying powei of sodium riein 
oleate as compaied to othei soaps Yelluz” found that stijchnine combined 
with vaiious soaps to gne atoxic compounds and that metal salts such as 
meiciuic chloiide were similaily lendeied innocuous bj soaps Yincent^^ 

35 30 repoited on the detoxifying powei s of many soaps 

This papei does not attempt to gne a eiitical anafysis of the mateiial on 
detoxification by soaps, since there is veij geneial agieement that the propeity 
of lendeiing bacteiial toxins atoxic is yvidespiead, and good agieement also 
that sodium iieinoleate is the most actne of tlie list in this respect 

The onh^ claims against this geneiahty of action weie adi'anced by Lai sold'’ 
who states that soaps of oleic, steaiic and palmitic acids haye no detoxifying 
action whateyer on bacteiial toxins and that the piesence of these soaps depiiies 
sodium iiemoleate of its detoxifying poxiei 

Sodium Iieinoleate is piepaied in ciude foim bj the saponification of 
castor oil A study of the piepaiatiou of a puiified piodnct must be based 
upon a Iniow ledge of the composition of castoi oil, since such a Icnow ledge alone 
gnes the necessai’j infoimation as to the impuiities yyliich must be lemoyed 
A lecent papei by Eibnei and aiunzmg^ assigns the folloyniig peicentage com- 
position to medicinal castor oil 


Eicrnoleie aeid <50 

Oleic acid <1 

Linolic acid 3 

Diliydroxysteanc and stearic acids 3 

Glycerol and unsaponifiable matter 5 


Little agreement is found in othei estimates of composition Kiafft'* dis- 
coiered that when castoi oil was chilled, 3 to 4 pei cent of solid gljceiides 
weie deposited, in which he found stearic acid Clionowsliy= obtained similai 
results upon chiUing an alcoholic solution of castor oil Juillard*= discoveied 
about 1 per cent of dihydioxy steal ic acid Hazuia and Giussnei’” found that 
the oxidation of the liquid fatty acids gaie two isomeiic tiihjdioxjsteaiic acids, 
and for this reason they’" beliei'ed that castoi oil contained two isomeric iicin- 
oleic acids They found no oleic acid Mangold'® latei shoived that one unsat- 
uiated fatty acid may yield two isomeiic hydioxy acids Hallei® found no 
isoiieinoleie acid and no oleic acid Falirion- found 2 to 3 per cent of linolic 
acid and 3 pei cent of oleic acid Lifschutz'" has desenbed a spectioseopic 
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method foi the recognition of oleie acid in the piesence of other fatty acids, 
and by application of this method to a studj of the minimal concentrations of 
oleic acid and of castoi oil wluch gave the chaiacteristic spectrum, has esti- 
mated that the oleic acid content of castor oil is 0 6 to 0 8 per cent In sum- 
mary the composition as given by Eibnei and IMunzmg is piobably qualitatively 
correct, although there is reasonable doubt as to the quantitative accuracy 
Records of the preparation of castor oil soap go back to Rimmingtou'® who 
m 1871 pubbshed a description of the saponification of castor oil Sayre=® saponi- 
fied castor oil with sodium hydroxide and salted out the resulting soap with 
brine Neison,^® Heylmann,^’^ Broivn,^ and Gordon® followed essentially the 
same procedure Lai son, Cantwell and Hartzelb® saponified castor oil with 
an excess of alcoholic sodium hydroxide, neutralized the excess alkali with hydro- 
chloric acid, filtered and threw the alcoholic soap solution into brine to lemove 
the glycerol The precipitated soap was washed with brine and dried 

The earliest attempt to prepare a purified sodium iicinoleate was that of 
Kiafft,^'* who in 1888, cooled the free fatty acids to 0° C and pressed the solid 
fatty acids at gradually rising temperatures, obtaining a solid acid melting 
near room temperature Juillard'^ later showed that this method gave a product 
containing stearic acid and ddiydroxystearic acids Jiiillard attempted the 
purification of ricinoleic acid by filtering the crude acids to remove the insoluble 
solid fatty acids, then prepared the barium soaps of the liquid fatty acids and 
recrjstalli/cd them from alcohol Decomposition of the barium soaps with 
hydrochloric acid gave a fattj acid product melting at 4-5° C Haller® alcohol- 
ized castor oil with methyl alcohol and fractionated the resulting esters before 
resaponifynig Netter, Andre, Cesari and Cotoni" followed Haller’s method 
and m addition purified the resulting fatty aeids by the lecnstallization of 
then baiium salts from alcohol 

Ko/louski’® and Hahoison® purified the barium soaps by repeated leciys- 
talbzation from alcoliol Each fraction treated sepaiately, a fraction of sodium 
soaps uas obtained vliich had the theoretical iodine number for ricinoleic acid 
This fact alone is not a complete ci iterion of puriti", bower er, since a combined 
contamination rrith saturated fatU acids and the more unsatuiated linolie acid 
might also gi\e a pioduet nith the theoretical iodine number 

Fahiioifi exti acted castoi oil and rarious iicinoleic acid deinatnes with 
pet 1 oleum cthci, and at a later date Panjutin and Rapoport=® piepaied a 
paitmlh puiificd castoi oil hr extraction nith benzine 

In chodving the raiious methods outlined abo\e for the preparation of a 
pine sodium iicinoleate, the nntei found none of them to be satisfactoiy The 
fust problem nas to icmore the situiatcd stcanc and dilndroxrstearm acids 
7 lie chilling of an alcoholic solution of castor oil and the cxtiaction of castoi 
ml iMth pctiolenin cthci produced some jiurific ition but neie not nnestmatcd 
m grcit detail, since it is impossible to dctcimine a pi ion, rshether or not 
tin re exist i isioi oil mixed gheendes xrhich noiild letam a iioition of the 
<ont imiintiim icids m the pniified fnaion Chilling of the fiee fnttr acids 
to a tnnpciatuio nhuh nonld pniipititc all of the solid acids possible ‘-ax e 
siuli 1 Melons Inpiid tint it n n impossihle to filter it The classical mcUiod 
for MpiiitniR situratsd nnl uiiMtimtcd fittr acds m ,s then tried inmeh 
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the ethei extraction of the lead salts When the ethei soluble lead soaps Aveic 
decomposed In Indrochlonc acid, the iiee latti acids obtained had a high 
iodine inimbei, and it was belieied that all of the satmated acids had been 
lemoied When the sodium soap was piepaied honeiei, its aqueous solutions 
Mere found to cloud slightli on chilling This cloud foiniation on chilling of a di- 
lute soap solution iias found bi the nntei to be a much more aceuiate test foi 
the presence of satmated acids than a deteimination of the iodine number since 
the lattei cannot be collected foi the unknonn amount of hiiolic acid present 

The puiification effected hi leciistalbzatioii of the baiium soaps fiom 
alcohol lias studied next A hot alcoholic solution of the mixed baiium soaps 
fiom the fatti acids of castoi oil nas cooled giadualh to loom tempeiature 
when more than half of the baiium salts had piecipitatcd The solution was 
then filteied and fuithei chilled The last fi action of baiium soaps to piecipi- 
tate nas decomposed nith acid and it nas tound that the lesiilting fatti acids 
not onli had a loiiei iodine numbei than those obtained from the ethei -extiaeted 
lead soaps, but that an aqueous solution of the coiiesiiouding sodium soaps 
clouded badlj 

While it IS not impossible that these methods of puiification if fiequenth 
lepeated might eventiialh succeed in lemoMiig all of the satmated fatti acids 
thej aie obiioush not leiv satisfactoii While the piiie lead soaps of a sat- 
in ated acid mar be insoluble in ethei and the coi i espondiiig ]niie baiium soap 
niai be insoluble in cool alcohol, both pioduets aie soluble to an appieciable 
extent 111 the lespeetne soheiits contaiiiiiig laige amounts of the con espondiiig 
salts of iicinoleic acid 

The metlnl esteis of the combined fatti acids fiom castoi oil weie pie- 
paied and fiactionation attempted Little success iias had, hoiieiei, since the 
distillation had to be earned out iii lacuo and the boiling points of all of tue 
puie methvl esteis aie nithin a tew degiees oi one another The combined 
methyl esteis distilled together oiei a leii small tempeiatuie lange, so that 
fiactionation nas piaeticalh impossible 

It Avas finally found that bi dissohing the tattv acids in an equal Aolume 
of 95 pel cent alcohol and chilling, the solid acids pieeipitated almost quaiitita- 
tiA'eh and leit a supeinatant solution aaIucIi could be easih filteied A soap 
piepaied fiom the fattr acids puiified as deseiibed aboAC gaie a solution Aihieh 
remained cleai eien as hen fiozen 

The solid fattj acids thus separated amounted to 2 6 pei cent ot the total 
Alter Aaiious attempts it iias found that the steal ic acid could be sepaiated 
fiom the dilndioxA steal 1C acid Iia ethei extraction The ethei soluble acids 
thus separated melted at 65-68° C, and thus neie comparatn eli puie steaiie 
acid (M P 69 3°) The ethei insoluble material melted at 190-210° and con- 
tained feAv flee acid groups It is piobable that this compound is a lactone of 
diliAdioxA steal ic acid, since saponification inth alcoholic potassium hi dioxide 
and piecipitation of the fiee acid Avitli a mincial acid gare a compound melting 
at 141 °, the collect melting point toi diliAdioxAsteaiie acid Bv separation 
of aliquots of the tno acids it nas tound that diln dioxA steal ic nas present to 
the amount of 1 68 pei cent and steaiie acid 0 7 pei cent of the oiiginal castoi 
oil used 
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An analjsis of the liquid fatty acids after complete removal of the solid 
fatty acids should jneld information as to the lelatue amounts of iiemoleic, 
oleic, and linolic acids piesent A determination of the acet’il numher Avould 
give diiect evidence as to the amount of iicinoleic acid, since no other hy- 
dro\ylated acid would he present The iodine numher would giie an estimate 
of the total nnsatuiation The unsaturation attrihutahle to rieinoleic acid could 
be calculated, since it would he in a definite latio to the acetyl numher The 
relative amounts of linolic acid and oleic acid present could be then calculated 
from a knowledge of the unsaturation in the sample attributable to them and 
their respective unsaturations 

Giun' found that when iicmoleic acid was boiled with acetic anhydride, 
instead ot the expected acetjlated rieinoleic acid, a compound was obtained, 
m part, in vhich two molecules of rieinoleic acid and one of acetic were com- 
bined Foi this leason, instead of cariymg out the suggested analj sis on the free 
tatty acids, the methyl esteis weie prepared, and an analysis ot the same type 
was perfoimed The completion of this studi as outlined, togethei with the 
completion ot the expeiimental knowledge of the amounts of saturated acids 
and an estimation of the amounts of glycerol and unsaponifiable matter leads 
to the following peicentage composition for castor oil 


Glvoerol and unsaponifiable matter i 

Dihj dro\j stoanc acid 2 

Stearic acid 1 

Bicinoleic acid Sj 

Linolic acid 0 

Oleic acid 1 


This cannot be eonsideied an exact analjsis, but the wiiter belle^es that 
it IS as dccuiate as an\ other analjsis aiailable 

Fiom this it would appeal that the soap piepaied from the fatty acids 
puiificd b^ lemoial of the saturated acids would be approximatelj 94 per cent 
pine sodium iiemoleate, together with 5 pei cent sodium linoleate and 1 per cent 
sodium oleate Linolic acid oxidizes in the an, and due to this the pioduct 
which has been manipulated acquiies a red-biown coloi This coloi can only 
be icinocecl In a complete lemoial ot the linolic acid 

A complete purification of iicinoleic acid is possible onh bv a method 
capable ol remoMiig linolic and oleie acids m addition to the satuiatecl acids 
As inentionecl abo\e, among the unsatuiated fattc acids iicinoleic is the onh 
one which contains a hjdioxil group While the vaiioiis methjl esteis 
distill togethei without sepaiation it is possible to mateiialh laise the boiling 
point of metlnl iiemoleate In acetclation Since the contaminating aeids will 
be uii.ifTeited the metlnl iiemoleate mac be separated In fractionardistillation 
111 \ K no 


‘^iicli 1 piepai ition w is c lined out and the resulting metlnl acehl iicin- 
oleile was ]iioied to be absoluteh pure since both iodine and aeet^l numbeis 
Win ideiitu il with those eileulated foi the ]ime pioduet 

Fiom this niiteiial i cheiiimlK puic sodium riemolcate was piepaied 
piobabh foi tin tiist tiiiii Tlie chemical details of this pniification hace been 
pnlilisln (1 In tin wi itcr ’ 
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THE COAIP\RATn’E DETOXIFYING ACTIITTIES OF' SODIUM RICINOLFATE 
OF VARY'ING DEGREES OF PURITY 

Tlus pait of the woik lepiesents an attempt to deteimiiie the effect ot con- 
coraitantlv oecuiriiig impmities upon the detoxifiiiig actniti of sodium iicin- 
oleate of lanous degiees ot puiity The fiist sample considered was a sample 
of crude eastoi oil soap, which has undeigone no puiification This soap has 
appioximateh the following peicentage composition, based on dry weight 


Sodium ncinoleate 
Sodium oleate 
Sodium linoloate 
Sodium stearate 
Sodium dihydroM stearate 


90 

1 

6 

1 


Lai son'® claimed that sodium oleate and sodium steal ate have no detoxifj'- 
ing poweis whateier, and that they detiact from the detoxifying poweis of 
sodium ncinoleate Many othei authors attiibute detoxifying powei to sodium 
oleate The effects of sodium linoleate and sodium dihydroxysteaiate hate not 
been leported 

A quantitatne compaiison of the detoxifying aetiMty of the ciiide soap 
of the above composition with that of ehemicallj' puie sodium ncinoleate will 
tell the extent to wdiich the contanunating acids effect detoxification Exam- 
ination of the detoxifying pow'ei of a partially puiified soap will giie fuither 
mfoimation on this subject The soap piepaied by lemoyal of the solid fatty 
acids yyill haye appioximatelj the following peicentage composition 


Sodium ncinoleate 
Sodium oleate 
Sodium linoleate 


9S 

1 

b 


Thus a compaiison of this paitially puiified soap with the crude soap will 
show the effect of the satuiated steaiic and diliydioxjsteaiic acids, while its 
compaiison with the chemically' puie soap will shoiv the effect of the unsat- 
urated contaminating acids, oleic and Imolic 

A studj of the detoxify mg poiveis of each of the contaminating acids them- 
sehes in a puie foim will also add to knowledge of then effects Chemically 
puie samples of the sodium salts of stearic, dihydioxysteaiic, oleic and linolic 
acids yyere piepaied Sodium steaiate is almost totally insoluble in yvatei so 
that theie was not the oppoitunity of studymg the detoxifying poivei of this 
pine soap in a mannei comparable to the study on sodium iicmoleate 

Sodium dihydioxysteaiate is only slightly soluble in yvatei at loom tem- 
peiatuie, but a siipei satuiated solution ivas piepaied wnth a concentiation of 
015 per cent This solution has no detoxifying powei, at least of the older 
exhibited by sodium iieinoleate, since 50 M L D ot tetanus toxin dissohed in 
one cubic centimeter of such a solution lalled guinea pigs as lapidly as the un- 
treated toxin 

Pine sodium oleate and pine sodium linoleate solutions in concentrations of 
one pel cent and one-half per cent did show a definite detoxifying actiiity 
Before discussing the quantitatne lesults it is necessary' to discuss the meth- 
od of testing The minimum lethal dose of the iviiter’s supply of tetanus toxin 
was accepted as appioximateh one-tenth of a milligiani foi a guinea pig ot 
250 giams One hiindied times this amount was used foi each detoxification 
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test, dissohed in each case in one cnbic eentnneter of the fluid to be iniected, 
each solution containing a deflmte concentration of the soap to be tested This 
large dose of toxin was used in order to aioid errors due to the weighing of 
small amounts, and also to at oid so f ai as possible errors due to the varying 
aetivity of various portions of the dried toxin, ■which in all probabilitj’’ was not 
entirely homogeneous 

It IS possible that the concentration of the soap is the determining factor 
in detoxification, not the absolute amount piesent For this reason, the con- 
centration of the toxin was kept constant in every- case, and the coneentiation 
of the soap was altered in the various solutions prepared 

The results, in so far as the guinea pig is concerned mav be of one of thiee 
types (1) no protection, i e , death will occur as rapidlj as if no soap were 
present, (2) complete protection, i e, the pig will live until death from some 
othei cause mterienes, and (3) partial protection, i e, the pig will not die 
as rapidlj as if no soap had been mixed -with the to-vin, but •will die fiom tetanus 
after a somewhat longer intern al 

Due to the unknown length of time -which a pig would ha\e to be watched 
to report that the dose had proven absolutely atoxic, the simplest comparative 
tests are obtained by determming the prolongation of life, compared to a con- 
trol animal which received straight toxin, of an animal receiving the toxin 
with a definite concentration of soap The results found in this quantitative 
studv of the detoxifying poweis of the various soaps are summarized in the 
following tables The length of the line of crosses in each case represents the 
average length of life of guinea pigs which had been injected wuth 100 M L D 
of tetanus toxin mixed with the designated concentration of the soaps The 
final Cl OSS signifies the time of death Each case shown represents the average 
results of experiments on at least three guinea pigs, since in no animal woik 
can the lesults be considered tj'pical unless thev aie consistent in the cases 
of at least three different individuals 

A series in which the soap concentrations were 01 per cent gavm partial 
protection to a very slight degree In this series there is a slight indication 
that the C P sodium ncinolcate is a more powerful detoxifving agent than the 
less puie samples, but the differences aie very slight The results are repre- 
sented graphicallv as described, each cioss representing a period of two hours 


Soap Used 
None — control 
Crude 
Purified 
C P 


Sodium Ricinolcatc 0 1% 

Period of Sunn at 
XXXXXXX 
XXXXXXXX 

xxxxxxxxx 

xxxxxxxxxx 


The same gcnei.d lesults are found in the senes of pigs iniected with the 
toxin modified bv solution in 0 2 per cent soap solutions This group mav be 
lepieseiited giaphicnllv as follows omitting the first part of each line 


Soap 1 '•od 
None — control 
Cnid< 

Purified 
C P 


Sodium Ritinolcntc 0 2% 

Period of Siir\nal 
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Heie the difteiences in the lesults with the soaps of the tliiee degrees ot 
pmiti aie moie inaiked It must be leniembeied, also that the cinde sample 
oiih contains nine tenths of the sodium jicinoleate in the coiiesponding C P 
sample and that li the soaps composing the othei tenth weie totalh inactisc 
W'e should expect onh nine-tenths ot the actniti of the puie soap to be appar- 
ent in the ciude soap Lai son s claims that such soaps as sodium olcate and 
sodium steaiate mateiialh detiaet fioni the detoMtiiiig powers of sodium ne- 
inoleate cannot be lalid toi the concentiation in which tliei aie found in the 
eiiide eastoi oil soap, since theie is no maiked ineiease in actnity when thei 
aie lemoied 

In expeiiments with the soaps piesent in higliei concentiation, the same 
lesnlts aie borne out Pigs leceiiing 100 JI L D tetanus to\m mixed with 
0 25 pei cent ot the C P soap sunned on the aiciage toi 147 horns while 
those with the same eonceiitiation ot ciude soaii died in 102 houis 

IMieie 0 3 pei cent soap was used, the pigs in the senes where the ciude 
soap was used all showed signs ot tetanus and two thuds of them died between 
the seienth and eighth dai In the eoiiesponding cxpeiimcnts wheie the C P 
soap was used the animals showed no signs ot tetanus and all weie alne attei 
eight dais At the end of this time seieial animals piotected bv still laigei 
coucentiatious ot soap had died without tetanic snnptoms so that the lesults 
fiom here on cannot be con&ideied accuiate 

It has alieadv been stated that sodium dihidioxi steaiate and sodium 
steaiate do not eompaie with sodium iicmoleate as detoxitiing agents Sodium 
oleate and sodium linoleate m 1 pei cent solution both giie peifcet piotcetion 
to pigs The tollowmg table will giie an idea of the compaiatne quantitatne 
detoxitiing poweis 


SOAP 

coxcFXTrmox 

DEATH CTTEP 

Contiols 


lb hr 

Sodium 

10% 


Oleate 

0o% 

35 hr 

Sodium 

10% 


Linoleitc 

0 5% 

SO hr 


0 3% 

41 hr 


0 2% 

24 hr 

Crude 

0 3% 


'Sodium 

0 3% 

7 days 

Eicinolente 

0 2% 

SUMiMARX 

54 hr 


Ciude castoi oil soap consists ot sodium iicmoleate contaminated with 
sodium oleate, sodium steaiate sodium dihxdioxi steal ate and sodium hiioleate 
The two satuiated compounds i e, the steaiate and dihidioxi stearate do not 
haie detoxifimg poweis, at least not ot the degree found in sodium iicmoleate 
Thei aie piesent in onh small ciuantities, and then lemoial gnes a product 
of definiteli but slightli increased detoxifimg poweis Sodium oleate and so- 
dium bnoleate both haie definite detoxifimg poweis which aie, howeier eon- 
sicleiablj less than those of sodium ricmoleate Additional puiification bj the 
leinoial of these soaps again gnes a definite but slight increase in actiTiti 
Theie aie boweiei manifold othei adiaiitages to purification which need not 
be discussed at tins time 
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BLOOD IODINE STUDIES 


I Thk Quantitatito Detekmii^ation op the 
Iodine Content op Bdood^ 


C B Davis and George M Curtis,! Chicago, Ile 


T hat tlieie exists an mteiielationsliip between the thyioid gland and iodine 
has long been lecognized Tlie discover^' of eonsideiable amounts of iodine 
within the gland, hy Baumann, is but one of the impoitant steps in the 
development of this eoueeption It is now well established that iodine is a 
constant constituent of the blood Recent investigation is attempting to define 
more clearly this intei relationship in thjuoid disease, particularly in legaid 
to the iodine content of the blood, of the thyioid gland, and to a ceitain extent 
of the otbei tissues One diffieulty in the pi ogress of tins study has been the 
development of adequate imeromethods foi determining the small amounts of 
iodine normally present within the blood and tissues An answer to this has 
been furnished within the past decade, paiticiilailj m the w'ork of von Pellen- 
berg Much lemains to be learned legarding the intei relationship between 
the thyioid, iodine metabolism, and goiter As a consequence, it has seemed 
worth while to deielop available methods for the deteimination of the small 
amounts of blood iodine and to apply them in moie extensive metabolic studies 
It is ti ite to state that the application of the new er methods is of value in the 
development of knowledge in such a field We w'lsli to present at this time the 
method with which Davis expeiiniented foi five months and which subsequentlj’’ 
proved, in his hands, successful Latei we shall piesent lesults •which we have 
obtained in applying this method to the study of the blood in the various dis- 
eases of the thyioid gland 

The princijiles upon which the method we haie used is based weie 
developed by Winklei^ ivho made use of the fact, pieviously discovered by him,- 
that an iodide ma'^ readilj^ be oxidized to an lodate In our woik we have 
used biomine for this oxidation, aceoiding to the foimula 

I + 5 Bi + 3 H2O 5 HBi + HIO3 

The lodate thus foiraed leadilv reacts with an excess of hydriodic acid (KT 111 


•This work has been conducted under a grant from The Douglas Smith Foundation for 
Medical Research of The UnUersU> of Chicago 

tProni tlie Department of Surgerj of The Unnersit> of Chicago 
RGcei\ed for publication Dec 7 1931 

••0\ving to tlie significance of this contribution commonly known as the %V‘inkler prin- 
ciple in the de\e]opment of modern micromethods for the determination of iodine It is of in- 
terest that A and F Dupr6^^ working in Heidelberg under Bunsen had a similar metliod in 
mind The> showed when iodine i*' gradualU liberated from iodides bj free chlorine water 
that the extent to which the iodine nia\ be shal en out b> carbon disulphide or chloroform de- 
pends upon the amount of chlorine water added, but that if one adds a sufficient excess of 
chlorine water none of tlie iodine remains free to be dissohed in the carbon disulphide or 
chloroform Thej considered that the inorganic Iodide ''as con^erted into free iodine tlien 
ICl and finally ICl as the amount of chlorine was Increased This ICU when later treated 
with excess KI tlien ga\e 6 parts of iodine for each part of ICls. Thus tlieir ratio is the same 
ns in the present method Their interpretation of tJie reaction howe\er is probably Incorrect 
since the formation of lodate Is now well established are indebted to Prof F C Ivoch 

for this information and for other ^'aluabIe suggestions 
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acid solution), liberating si\ parts of iodine for each part piesent in the ongmal 
substanee to be analyzed, according to the formula 

HIO 3 + 5 HI 3 HoO + 3 I 2 

Thus IS developed a six-fold greater titration value than that which would be 
given by the iodine originally present in the sample It can readily be seen 
that this IS of major impoitance in the analysis of material, such as blood, in 
which the iodine content is so low that it is given 111 terms of gamma One 
gamma equals 0 001 mg In this legion the blood iodine of nongoitrous clime 
and hospital patients averages 12 gamma per cent 

Von FeUenberg,^ Leitch and Hendeison,^ McClendon^'’ and others have 
utihzed this principle, norking it into methods adapted for use in the analysis 
of material containing much organic matter and but little iodine To von Pel- 
lenberg should go most of the credit for developing the method whereby the 
organic matter is eliminated without loss of iodine Von FeUenberg’s method 
has been widelj' utilized by Lunde and his associates and by Sturm 

The material to be analyzed, in this instance blood, is first ashed by heating 
with KOH, after which the iodine is extracted as KI The extract is acidified 
and the resulting HI is oxidized to HIO 3 by boiling with bromine water The 
HIO 3 IS then allowed to react with an excess of KI (still in acid solution) and 
the iodine set free is titrated against N/500 sodium thiosulphate using starch 
solution as an indicator 

This titnmetric method, as employed by von Fellenberg,® Leitch and Hen- 
derson,^ Veil and Sturm,' Lunde and Gloss,® and otheis has been fully described 
"We are repeating it here as we have utilized it in order to give the benefit of 
our particular experience wulh the method and to point out certain of the num- 
erous pitfalls which will be mentioned later under discussion of the method 


REAGENTS 


Potassium liydi oxide — iO pci cent — This reagent is made bji- dissolving 
400 grams of KOH, “Kahlbaum,” in 600 c c of distilled watei and diluting 
to 1000 c c 


Potassium mtiatc — IJ pei cent — One hundred and fifty grams of KNO- 
“ Kahlbaum,” is dissolved m distilled iiater and diluted to 1000 c c 
Ethyl alcohol — 90 pci cent — Kedistilled 

Sulphuiic acid — 2N — Add 5 6 cc of concentiated HoSOi to 100 cc dis- 
tilled watci This solution will keep indefinitelj’- 

Potassium iodide — 10 pei cent — Dissolve 5 giams in 50 cc of uatei 
Halve up fi esh each time used This solution need onh be approximate 

Biomnic iratci —A satuiated solution, made by shaking up 2 c e of bromine 
111 100 c c of distilled ualci Owing to the pos<=ibiliti of some bioniic acid foima- 
tion, this should be prepaied fiesh cieij fen dais and kept in the dark 
Mctlnjl oiaiigc- — 0 05 pei cent solution 


Potas'uuhi 
soh mg 3 2406 
and diluting 
foi jirojiaiiiig 


himodatc—h’/lO—This, the leal standard used, is made bi dis- 
gianis of potassium biniodate (lerv accurateh neighed) in nater 
to one liter Sliaffci and naitniann” gue excellent directions 
a sen high grade potassium biniodate 


Bodnan #/uos, dp7.atc-\7JO -Dissohe 25 giains of the pure crystalline salt 
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in lecenth boiled distilled iiatei Dilute to 1000 cc uitli leceiitb' boiled dis- 
tilled watei Standardize tins as follows ileasiiie oft 25 ec of the N/10 
potassium biniodate into a 250 cc Eilennieiei flash Add 100 cc distilled 
watei, 1 glam KI and 5 e c ot 10 pei cent IIOl Titiate at once to a light >611011 
eoloi iiith the sodium thiosulphate Add 1 c c of the 1 pei cent staich solu- 
tion and titiate to a eoloi less eiid-pomt Due to the laige amounts of leageiits 
used this end-poiiit is sliaip and ofteis no difliculties The thiosulphate solu- 
tion lb then diluted until it is ii ithin 0 2 pei cent of X /lO Furtliei accui acy 
IS not needed Aciditi and mieiooiganisms cause decomposition of the sodium 
thiosulphate As a consequence it should be protected fiom atmospheiie caibon 
dioxide and containiiiation and kept in the claik, oi it should be reiideicd 
slighth alkaline b> adding sodium caibonate as leeommended b> Jlayi and 
Keisehbaiiiii ’■* X/500 sodium thiosulphate is made fresh fiom this stock solu- 

tion each time as needed, b> acciiiatelv diluting 2 c c to 100 cc 

Sia)ih solnhnn — 1 po cent — Made bi miAiiig 1 giaiii soluble staich with 
100 e e of distilled uatei and boiling 1 minute 

PURITl OF KElfiCVTS 

Kalilbaum s leageiit giades ot KOH and KXO^ haie been lepcatedh tested 
for iodine eontcnt Ten timeb the amount of these leagents used in the detei- 
inination will gne no tiaee ot eoloi with the staich solution when run as a 
“blank ” The alcohol should be similaih tested and if found to be contami- 
nated b\ iodine should be ledistilled fiom solid KOH 

To test the H.SOi and bioiniue water, titiate 5 cc of the 2X acid with 
KOH using inetlnl oiange as an indicator Bung the solution back to the 
acid side of the indicatoi with 1 diop of the aeul Add 5 c e of biomiiie mater 
and boil until the volume of the solution is about 2 c c Add 5 chops of 10 pei 
cent KI and 5 chops of 1 pei cent staich solution Theie should be no tiace 
of eoloi, as a blue eoloi at this point would indicate the piesence of iodine in 
the biomine Iodine is a common impuiiti in bromine and the bioiuiiie should 
be tested eaiefulh 

Oldman C P sodium thiosulphate and potassium iodide aie sufficienth 

puie 

I'KOCEDLRC 

In chawing blood fiom the patient gieat caie must be taken to aioid con- 
tamination A ehemicalh elean but not neeessaiih steiile s> iiiige is used The 
blood is taken fiom one of the cubital leins aftci eaiefulh cleansing the skin 
with pine alcohol No lodnie is used avd fheic should be no iodine on the clean- 
up hay At least 22 t c of blood should be chawn and divided immechateh 
between two one ounce bottles, each containing 5 mg of sodium oxalate oi 
sodium citiate Eitliei oxalate oi citiate max be used The bottles should be 
shaken thoioughh bv lapid lotation 

B> means of an outioluine pipette, measuie aeeuiateh 10 c e of whole 
blood into a 50 ec nickel ciucible Add 25 cc of 40 pci cent KOH solution 
and stii with a fine-pointed glass rod Rub the adherent mixtiiie oft the tip 
of the lod against the side of the crucible It is impiaetieal to imse off the 
lod Put the crucible containing the inixtuie into an oxen kept at 120° C 
and allow it to leniain there foi at least twehe bonis This dries the blood so 
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that It can be heated to a chai Bithoiit e\ccssi\c bubbling The ovrn n^rd w 
Uns and succeeding steps shoidd ncvei he used foi nny otho put pose than foi 
iodine dcicimtnaiions Aftei diMUg the blood and KOII innlnie is heated 
to a char This heating is done bi placing the intKel tineible in a large non 
crucible about 8 cm in diaiiictci In the bottom of tbe non cincible is <i layci 
ot sand about 5 mm deep The non cuiciblc is then heated o\ei a Bunsen 
buiuei m a hood In this and in snceeednig heatings the nickel cincible 
should neier be heated to a glon When the mixtnie has become a dij char 
the two ciucibles aie tiaiisteiicd to a Chaddock Inniiei and the heating con- 
tinued At ten-niinute inteicals the nickel eiueible is taken out and alloned 
to cool The contents aie moistened nith 15 pci cent KNO3 solution and 
the nickel crucible is letuined to the iron one This proceduie is continued 
until all the carbon particles aie oxidized and the content is a fused 1 eddish 
mass 

Distilled natei is then added to the ash in 3 c c poitions Each poition, 
aftei standing a fei\ minutes, is tilteied through a Xo 40 'Whatman filter paper 
into a second nickel crucible Aftei the ash has been all dissolved, the crucible 
IS rinsed nitli seieral Sec poitions of watei and the rinsings aie also poured 
through the filtei Rinse the filtei paper once and discaid it, since repeated 
determinations have failed to detect the piesenee ot iodine The crucible con- 
taining the filtrate is now transfeiied to the 120° oieii and evaporated to drt- 
ness on a grid in the upper part of the oien 

Enough distiUed nater is added to the residue to disso]%e it on heating 
This requiies 1 to 1 5 c c Return to the oven and evaporate until the solution 
begins to solidify Add 3 c c of the 90 pei cent alcohol while still hot Cool 
and rub the KOH mixture to a paste This is best done ivith a nickel or iron 
rod about 3 mm in diameter with a chisel-shaped end If is exii einelg impoi ianf 
that there should he just the right amount of ivatei left in the KOH mixtui e 
when the alcohol is added Recognition of this point is a matter of expeiience 
The best criterion lies in the amount of 2N sulphiiiic acid required to titrate 
the alcoholic extract This should be between 10 and 20 drops When more 
acid must be used, the K2SO4 interferes with the final titration, when less is 
used, the solution is not buffered siifSciently and the aciditj dei eloped is so 
high that the KI added is oxidized by atmosplieric oxygen 

The alcohol is decanted off and filtered through a N^o 40 Whatman filter 
into a 50 c c Eilenmeyer flask The paste is then extracted by three more 
3 c c portions of 90 per cent alcohol Bach of these portions should be allowed 
to diain through the filter before the succeeding one is decanted into the filter 
After the last extraction, the paste is transferred to the filter and allowed to 
dram foi thirty minutes The funnel is rinsed once after the filter has been 
remoi ed The Eilenmej er flasks are then transferred to the oven and the filtrate 
evapoi ated to drj ness 

The flasks containing the e\aporated filtrate are remoied from the oven, 
cooled, and the film of salts is dissohed in 3 to 5 c c of distilled water Two 
diops of the 0 05 pei cent methjl orange solution are added and the solution 
IS titrated to the methyl orange encl-point with 2X H.BO4, one drop of acid 
being added in excess This titration is a delicate one The red color of the 
metlnl orange on reaching the acid side of the end-point is bleached almost 
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immediately if mucli HIOi is piesent so tlie end-pomt must be approached 
cautiously Biomme water is added drop by diop until the solution is dis- 
tinctly yellow Two small pieces of pumice stone aie dropped into each flask 
and the solutions are boiled until the excess bromine is diiven oft and the toI- 
ume of the solutions is from 0 5 to 1 e e The flasks aie cooled and from 2 to 
5 diops of 10 per cent KI solution and 2 drops of starch solution are added 
to each flask Fust add 2 diops of KI, if the solution turns jellow, add 3 
moie 

The solutions are now titiated i\ilh freshlj piepaied N/500 sodium thiosul- 
phate solution Foi this titiation is used a 0 2 c c micioburette, graduated in 
thousandths of a cubic centimeter, and with an attached reservoir The pipette 
tip of this burette is drawn out to a fine point tYitli this pipette three cubic 
millimeters (0 003 cc) can be aceuiatel 3 ' deliveied b^ means of the burette 
stopcock The minute droplet so delnered is added by touching the tip to 
the flask containing the solution which is being titrated As the end-point is 
appi cached, the thiosulphate is added m 0 003 c e mciements When the point 
IS leached where it is doubtful as to whether anj color remains, we usually add 
a full diop Then, if there is anj'^ furthei color change, ne add 0 002 to 0 005 
e c to the titration readings according to the amount of color change 

CALCULATION 

The calculation is based on the foimula 

, 1 j iodine equivalent of thiosulphate , 

Thiosulphate used x 2 i N/oOO iodine con- 

127 ® 

tains ■ - jvv ■ grams per htei Hence, 1 e c of N/500 sodium thiosulphate is 
uoo -^27 254 

equivalent to 5 Q() ^ Yqqq ' gamma of iodine Consequentlj — g — or 42 3 

gamma is the iodine equivalent, in the ougiml sample, of each cubic centimeter 
of thiosulphate Since 10 cc blood samples aie used the gamma per cent of 
the blood iodine is 423 times the number of cubic centimeters of sodium thiosul- 
phate used in the final titiation 

DISCUSSION 

This method for the quantitative determination of the blood iodine is by 
no means an easy one We feel that its success in the ordinary clinical labora- 
tory would be doubtful It requires experience and practice to obtain satisfac- 
tory results It IS best earned out in a laboratory used solely for that purpose 
and one in which no tincture of iodine or other volatile form of iodine is evei 
alloyed to be present Such leagents used in the proceduie as contain iodine 
should be handled ivith extreme eaie to prevent possible iodine contamination 
of the blood samples 

Aftei fire months of thorough experimentation, this method was applied 
to samples of starch solution to which had been added knomi quantities of 
iodine Daiis was able to difterentiate definitely betueen samples winch con- 
tained 0 8 gamma, 8 gamma pci cent, and those which contained 1 0 gamma, 
10 gamma per cent Aftei vorking with about 500 samples during the past 
eighteen months, Dans can make duplicate determinations on blood samples 
containing 0 8 to 1 2 gamma intli a lanation betueen dupheates of about 0 05 
gamma, oi an error of from 6 to 8 pei cent In succeeding papeis ye shall 
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report studies on the blood iodine in noimal indnidnals and in patients Mith 
diseases of the thjioid gland 
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THE EFFECT OF SODIUM THIOCYANATE ON THE ACTION OF 

anesthetic and naecotic drugs® 


Theodore jM Burkholder, B S , Chicago, III 


T^ILDER D Bancroft and J E Rutzler, Jr ^ have presented several experi- 
“ ments in vivo which they believe confirm Claude Bernard’s theory of the 
phenomenon of anesthesia, which is Anesthesia results when the colloids of the 
sensory nerve cells are reversibly coagulated (the coagulating agent is the anes- 
thetic) and if the anesthetic is displaced by a substance that causes weaker floc- 
culation, the biocolloids are peptized by the electroljdes within the cells and there 
IS a return of irritability and consciousness These two workers chose sodium 
thiocyanate as the peptizing agent m most of their experiments They believe 
that the senson nerve colloids are albumen-like and should adsorb the thio- 
cyanate ion strongly and he easily peptized by the cell electrolytes 

In their paper they reported but one expeiiment each with the folloiving 
anesthetic drugs ether, sodium amjdal, morphine, alcohol, and sodium nem- 
butal, and also one experiment each ivitli anaphylaxis, histamine, and strychnine 
poisoning 

expel imental technic used m their leport does not seem adequate for 

the UmSy'o? Department o£ Pathology of 

RecoUed for publication Februarj IS 1932 
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eonclusne results In both the ethei and aIn^tal e\peiiinents the labbits weie 
chosen so 's oung (iveight 600 gm ) that they could not be deemed normal mature 
animals 

In the expeiiments in which the sodium thloe^anate was used as an an- 
tagonist foi ether, the eontiol animal, 11111011 leceiied ethei alone a lew hours 
later undeiwent the sodium tliioci anate and ethei combination Certainly the 
second time tins labbit could not be consideied noinial and piobably reqiiiied 
much less ether to depiess it so that its leeoien was much moie lapid 

Tno young 1 abbits weie used in the eipeiiment nith sodium thioevanate and 
sodium amjdal Bancioft and Rutzlei stated in then publication that the hind 
legs of the experimental animal weie not 1101 nial dining the leeoverv period 
while the contiol animal nas noimal Had thei performed moie than one such 
experiment thei nould have noticed that e\eii' animal which lecenes the full 
dose of sodium tlnocianate shows tins peeuliai inabilitj to contiol the hind legs, 
and as the dose is iiiei eased, the paiahdic effect nici eases until all the legs aie 
parahzed and death often follows wntliin twenti-foui horns We found tins 
paralytic effect m oui animals which lecened sodium tlnoeianate and moiplnne 
in the same dosages as emplojed by Bancroft and Rutzlei Upon leduemg the 
dosage of sodium thiocyanate only the effect of the moiplnne was eiidenced 

The fact that onh one experiment wuth each anesthetic was peifoimed bj 
these woikeis limits the lalue of then lesults In expenments wheie two ani- 
mals weie used, the one lecemug the thiocyanate might easily have been a labbit 
winch tliiew off the anesthetic moie rapidly than the contiol since theie is a 
great vaiiation 111 leaction to anesthetics bi diffeient animals of tlie same species 
as weU as the same animal How'ei er, in each of their expenments the lesults ob- 
seived seemed to confirm then tlieon that sodium tlnocianate would inciease the 
rate of ieeovei3 Ironi anesthesia produced bj' these agents as well as fiom ana- 
phylactic shock and stn clinine poisoning Thei conclude that 

1 “Sodium tliiocTamte relieves to a greater or lesser extent the effect of these drugs ” 

2 The action of the sodium thiocyanate is due to the thioevanate ion ivhich peptizes the 
colloids that are coagulated by the above mentioned drugs 

3 “Sodium thiocyanate apparentlj peptizes the colloids of the respiratory center ” 
This theorj is based on the fact that ivith anij-tal the respiratory recovery yyas 130 per cent 
faster m the experimental animal than in the control animal 

4 “The use of too much sodium thioevanate in the presence of a strong narcotic may 
cause sodimii poisoning ’ ’ 

5 Sodium thiocyanite may relieie drug addiction bv the peptizing of the nerve coUoids 
of the brain 

6 The tluocyanate 1011 acts upon the protein of the central neryous system, including the 
brain, spinal cord and sjanpathetic nerves 

7 “No eiidence has been found or adducted that the lipoids play a dominant role in the 
phenomena studied ” 

8 “Claude Bernard’s theory of anesthesia as developed bv Bancroft and Eichter has 
been found to be inescapable ’’ 

In subsequent papeis Bancioft and liis associates^ bate discussed the appli- 
cation of tins tlieon to tbe tieatment of insanity, alcoholism and diug addiction 

In tins laboiatory an attempt has been made to follow wuth adequate cou- 
tiols the exact experiments deseiibed by Bancioft and Rutzler, using sodium 
thiocyanate with ether, moiplnne, and sodium amytal, in oidei to deteimine 
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A\]iethei such lesulls ns •the^ obsenca in a ^cl^ limited numbei oL cxpciimcnts 
me constant phenomena justify in;: impoitant coneUisioiis 


rxPEHiMrNrAi study 
I Etiieh 

Expel nnents using ethei and sodnini thiocYanatc ^^Cle pciioimcd on 
labbits The tipc expeiiment consisted cssentialh ol placing a labbit upon 
a labbit boaid nith its back donn and secuieh tied A weighed amount of 
steiile gauze i\as placed in a small ethci mask and 10 c e ol Sipiibb s puic ethci 
Mas poiued upon it The mask ivas placed fiiinh ovci the labbit s nose The 
animal usuallv stiuggled iiolentlv at hist, due to displeasme pioduced In the 
odor of the ethci Latei theA’ stiuggled because thcA a\cic entciing the excite- 
ment stage The administiation ot the anesthetic A\as continued foi ten seconds 
aftei the lid leflex had disappemed This is a acia deep state ot anesthesia 
Then the ethei mask Aias remoAcd and the animal fieed Recoids aacic taken 
of the time ot the letuui of the lid leflcx, oi the time Avhen the animal sat up, and 
tlnallA the complete return to noimal Return to noimal Avas ludged bj the 
abihtA of the animal to hop Avithout staggering 

The same animal A\as then alloAA^ed sCA'cral houis oi CA^en a day to lest The 
expeiiment Avas then lepeated exactly Ai'ith the exception that during the last 
minute, Avhile the ether Aims being giA'en, sodium thiocA anate solution Aims injected 
into the maigiual A'em ot the ear (The amount of sodium thiocyanate was 
0 00015 gm pel gram of body lA'eight Avhicli A\'as the same as used in the Baii- 
croft-Rutzler expeiiment A 10 pei cent solution was used ) The lecords Avere 
then eompaied Aiitli those of the controls 

On July 15 thiee healthy, joung, snuffle-free labbits ivere selected and a 
control run on each as deseiibed aboie The results are as folloAvs 


Habbit A 20G — ^Weight 1007 gtn Temp of room 82° F (1) Lost lid reflex in three 
minutes, twelve seconds (2) Removed ether mask in tliiee minutes and tiientj two seconds 
(3) Lid reflex returned in three minutes and forti five seconds (4) Considered normal in 
twenty six minutes and forty three seconds 

In this case twentj three seconds elapsed betneen the remonl of the mask and the letuiii 
of the lid reflex Tlie animal nas normal in twentj three minutes and twentj one seconds 
Rabbit A 164— AVeight 1545 gm (1) Lost bd reflex in two minutes and fifty seconds 
(2) Remoied ether mask in three minutes (3) Return of lid reflex in three minutes and 
twentj three seconds (4) Considered normal in twenti four minutes 

Lid reflex returned in twentj three seconds and the animal was considered normal in 
twentj one minutes after the ether mask was remojed 

Rabbit A 173— Weight 1440 gm (1) Lost lid reflex in two minutes and fiftj three sec 
onds (2) Remojed mask in three minutes and three seconds (3) Returned lid reflex in 
three minutes and twentJ scjcn seconds (4) Considered normal in twentj fije minutes 

Lid reflex returned in twenty four seconds and the animal was considered noimal in 
twentj one minutes and fiftj sejcn seconds after the ether mask was remojed 

These controls show that the time of the return of the lid reflex was noarlj constant 
The time was twentj three, twenty three, and tjvcntj four seconds respectivelj The time for 
the return to normal jaricd but slightlj, as follows 

Rabbit A 206, twentj three minutes and twentj one seconds, A 164, twenty one minutes 
A 173, twentj one minutes and fifty sejcn seconds ’ 

This shows but little induidual variation 


Tub 


'lix dajs later (this seemed to be time 
21, these same three rabbits were used in 


enough for the rabbits to be considered normal) 
the identical manner with ether plus sodium tliio 
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cj nuite using a 10 per cent solution and giving 0 00015 gni per gram body rveight This tliio 
cranate solution rvas admuustered intravenously into the ear lein dnring the last mmute of 
anesthesia The results are as folloivs 

Eabbit A 206 — ^Weight 1007 gni received 1 5 e c of 10 per cent solution of sodium 
thioevanate (1) Lost lid reflev in four minutes and thirty seconds (2) Kcmoved ether mask 
in four minutes and forty seconds (3) Lid reflex returned in four minutes and fifti seven 
seconds (4) Considered normal m twelve minutes and five seconds 

The lid reflex in this ease returned in seventeen seconds and the return to normal was in 
seven minutes and twenty five seconds This animal died two dai s after the experiment 

Eabbit A 104 — Weight 1545 gni received 2 3 c c of 10 per cent solution of sodium tliio 
oyanate Cl) Lost lid reflex in three minutes and eighteen seconds (2) Benioied ether 
mask in three minutes and tuentj eight seconds (3) Beturn of lid reflex in three minutes 
and thirty nuie seconds (4) Considered normal in eleven iniiiutts and fiie seconds 

The lid reflex returned in eleven seconds and the rabbit uas normal in seien minutes 
and thirtj seven seconds 

Eabbit A 173 — Weight 1440 gni received 2 16 c c of 10 per cent solution of sodium 
thiocjanate (1) Lost lid reflex in six minutes and eighteen seconds (2) Bemovtd ether 
mask in six minutes and twenty eight seconds (3) Beturn of bd reflex in six minutes and 
Sort] fire seconds (4) Considered normal in fourteen minutes and tno seconds 

The lid leflex returned in seienteen seconds and the rabbit was normal in se\en minutes 
and thirty four seconds after the ether mask n as removed It died three days later 
The folloiMug chart summarizes 


Beturn of hd leflex Beturn to normal 


Babbit 

(After mask is removed) 
Ether 





A 206 

23 SCI 

23 

mm 

21 

see 

A 164 

23 sec 

21 

min 

0 

sec 

A 173 

24 sec 

21 

mm 

57 

sec 


Ether plus Sodium Thiocyanate 





A 206 

17 sec 

7 

mm 

25 

sec 

A 164 

11 sec 

7 

mm 

37 

sec 

A 173 

17 see 

7 

min 

34 

sec 


This set of three rabbits, in which the control was run first, certainlj gave results which 
point toward a more rapid return of the lid reflex and the return to normal with the use of 
sodium thiocyanate than uithout it The results shou bttle variation 

A lexeisal of the older of the e-xpeiiment was then made, lunmng the e\- 
peiiment fii’st, followed by the coutiols The same pioceduie was followed, us- 
ing three new rabbits One dai was allowed for lecoteiy between the expeii- 
ment and the contiol 

The following chait summaiizes 


Beturn of lid reflex Beturn to normal 


Babbit 

(After ether mask is removed) 




Ether plus Sodium Thiocyanate — July 20 



Alio 

35 see 

23 min 

50 sec 

A 123* 

25 see 

10 nun 

8 sec 

A 116* 

32 sec 

15 min 

44 sec 


Ether — July 21 



Alio 

22 sec 

17 min 

20 sec 

1123 

22 sec 

17 miu 

0 sec 

Alio 

20 sec 

19 mm 

44 sec 


•R'lbblts A123 nnd A 116 died four and fi\e d'ljs later respectUeb 
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In this set of cxpenments the ie\eisal of the oidci gaic lesults nhich aic 
contradictoiy to those of the fust set as fai as the letnin of the lid ieflc\ is con- 
eeined The letuin to noimal witli the nse of tliiocY aiiate in nnmheis A 123 and 
A 116 Y\as moie lapid than YMth the contiols, as Bancioft and Rut/lei stated, but 
much slonei Mith A 119, nhich is lust opposite to then theoiy The recoveiv 
of A 123 ^vlth thiocyanate was only about half as lapid as in the picceding 
gioup, while all the hd iefle\es lequiied a much longei time in this gioup We 
haye, then, a decided variation in late of lecoyeit between the two gioiips Ban- 
croft and Kutzlcr did not lepoit a leyeisal of the oidei of the e\peiiment and 
therefore were not awaic of the fact that the animals do not show the same late 
of lecoyery when the experiment pieeedes the contiol as thej’- do wdien it follow's 
the control 

It was noticed soon after the injections of the sodium thiocyanate solution 
that the intestines were in exceedingly active motion This was not noticed in 
the control animals 

Of the six animals used in these two groups of expeiiments foui developed 
mtestmal disturbances with diarrhea and died wutliin tw'o to five days after the 
injection of the thiocyanate During this stage they lefiised food, lost weight 
rapidly, became quite weak and died with slight convnilsive jerks of then legs 
and body and marked extension of the hmd legs Autopsy revealed no recog- 
nizable lesions or changes in the organs These toxic sjnnptoms weie not observed 
by Bancroft and Eutzler 

An experiment was then run upon one rabbit to determine if there were any 
individual variations with the use of ether alone which might account for the 
fact that one rabbit contradicted their results 

Babbit A 165 was run on July 13 with ether only (1) Lost lid reflex m ten minutes 
and eight seconds (2) Eemoved ether mask ten nimutes and twentj eight seconds (3) Be 
turn of bd reflex twelve mmutes and eight seconds (4) Considered normal in twenty five mm 
ntes and ten seconds 

Two days later, July 15, this same rabbit vas run with ether again (1) Lost lid re 
flex m three mmutes and twentv five seconds (2) Eemoved ether mask m three mmutes and 
forty five seconds (3) Eeflex of lid returned m four mmutes and twenty seconds (4) Con 
sidered normal m twenty two minutes and fifteen seconds 

In the first case the lid reflex returned in one minute and forty seconds after 
stopping the anesthetic and in the second case thirty-five seconds It took much 
longer in the first experiment for the rabbit to lose consciousness Perhaps it 
was becoming accustomed to ether by the time of the second experiment It will 
be noticed in the first experiment that the return to normal wns fourteen min- 
utes and forty-two seconds w^hile in the later experiment it required eighteen 
minutes and thirty seconds, although the return of the lid reflex was much 
faster than in the first experiment Evidently there is some individual factor 
to be considered in these experiments and the variations obtained before can- 
not be attiibuted to thiocyanate alone 

These results called foi an experiment with a fresh rabbit using ether and 
sodium thiocyanate together and repeating in a few days, to see if there is nnv 
individual v ariation with thiocyanate ^ 

Rabbit A 168, weighing 1640 gm was selected July 29 It leceived the usual 
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10 ec of etliei, iolloived bi 2 46 e e of 10 pei cent solution of sodium thioci- 
anate in the maiginal ^em of the ear during the last minute of anesthesia 

The lid iefle\ letuined in tnentv-six seconds and the animal was noimal in 
nine minutes and twentv-one seconds Two dais latei the same expeiiment was 
lun on the same labbit This time the lid refle\ letiuned in twentj-thiee seconds 
and the animal was noimal in fiie minutes and one second This shows a maiked 
inciease in the late of leeoieii during the second evpeiimeut, although the same 
technic and the same dosages weie used It the thioeianate had not been used 
in the fiist ot these tests, ive could easih ha\e belieied that the thiocianate had 
caused the moie lapid lecoveiv in the second test This indicates that the in- 
cieased late of leeoiei-s ivith the use of thiocyanate in the eailiei expeiiments 
cannot be definiteh attiibuted to the use of that ding 

Eabbits A 73 and A 166 weie lun in like mannci at the same time, using 
ethei and 10 pei cent solution of sodium thioci anate 

Rabbit A 73 had a leturii of lid leflev in twenty seconds and was noimal in 
file minutes and foiti-two seconds Two dais latei in the second lun the lid le- 
fle\ letuined in eleien seconds and the animal was noimal in file minutes and 
foiti-si\ seconds Heie the letuin to noimal was almost an exact check 

Rabbit A 166 had a letuiii ot the lid leflex in twenti seconds and was noimal 
111 file nunutes and ten seconds and in the second iim two dais later the lid le- 
flex letuined in twentr-sei en seconds and the animal was noimal in tom minutes 
and twelie seconds AYe can conclude that labbits A 168 and A 167 show in- 
dindual i ai lations w bile A 73 is quite constant 

This IS another expeiiment which shows that labbits do not ahvavs lenct in 
the same wai to sodium thioci anate when it is used as an antagomst ioi anes- 
thetic drugs 

Rabbit A 166 died six dajs latei and labbit A 168 died ten dais latei wntb 
no gioss neiious lesions, but both did show loss ot weight 

At this point it became eiident that conclusive lesults could not be obtained 
bi this pioceduie since maiked deiiations continued to oecui in expeiiments 
that were identieallj the same Howeiei, expeiimentation was continued with 
the intention of gning the pioblem a tan trial 

Two tiesli labbits weie subjected to the usual ethei -sodium tliioei anate ex- 
pel inient and tollowed eleien davs latei hi the contiol Rabbits A 143, weight 
1650 gin and A 95, weight 1730 gm lecened lespectneh 2 47 e c and 2 59 cc 
ot 10 pel cent sodium thioci anate solution duiiiu: the last minute oi anesthesia 
Rabbit A 145 letuiiied to noimal in eight minutes and fitti-seieii seconds and 
A 95 w'as noimal in fiie minutes and thnti nine seconds, although both expeii- 
ments weie conducted m identically the same manner Eleien days latei these 
two labbits undeiwent the contiol expeiiment using ethei alone Rabbit A 143 
letuined to noimal in six minutes, oi two and fitti-seien seconds quiekei with 
ether alone than with thioci anate 

Howeiei Rabbit A 95 lequiied ten minutes and fifti-foui seconds to letmn 
to noimal with ethei oi iieailv twice as long as with thioci anate This expeii- 
ment IS nioie in accoid wnth tlie lesults obtained bi Baucioft and Rutzlei and 
might haie led them to belieie that thei had discoieied an antagonist foi anes- 
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thcsia Ne\ Cl thclcss this inci cased late ol letoien ivith thiot ^ anatc In.l^ not he 
due to the ctTect of this diiig but siinph anothei example of iiidnidual %,iiiatioii 
such as has hceu seen hefoie 

The tact that this one expeiiment was similai to the lepoits of the Coincll 
woikcis led to a gioup expeiiment on tom nioie lahhits 3’hcsc lahbits weic 
selected so that the^ wcie of the same sex and ^el^ ncai the same \veight Two 
weie lun in the usual wa^ as contiols with ethci alone and two lecened the ethci- 
thioc'sanate tieatment 

The chait shows the lesult ol these foui expeiiment s 


Morning Etlicr 


Babbit 

Weiglit 

Heturn of licl reflev 

Xormal 

A 185 

1720 gill 

21 seconds 

14 niin 

42 sec 

A 187 

1880 gill 

15 seconds 

17 min 

17 sec 


Afternoon 

Ether and Sodium Tliioci anate 



A 185 

1720 gni 

28 seconds 

IG iiiin 

22 sec 

A 187 

1880 gm 

59 seconds 

10 nun 

48 sec 


Morning 

Etlicr and Sodium Tliiocs anate 



A 31 

1880 gm 

14 seconds 

10 nun 

17 sec 

A 39 

1770 gni 

59 seconds 

10 nun 

2 sec 



Afternoon Ether 



A 31 

1880 gm 

21 seconds 

11 min 

0 see 

A 39 

1770 gm 

38 seconds 

8 min 

27 sec 

Although this experiment 

was lun the same day, the 

experiments yveie le- 


^e^sed so that the two rabbits reeening the cthei alone in the morning received 
ether and sodium thiocyanate in the atteinoon, and those that received sodium 
thiocyanate in the moining received ether in the afternoon The results showed 
that rabbit A 187 reeo\ered more quickh to noimal undei the influence of sodium 
thioc's anate than when it had ether onh Howei ei the rabbits A 185 and A 39 
took longer to recover with the use of sodium thiocyanate Rabbit A 31 returned 
to normal in almost the same time w'lth or without thiocyanate 

Seien out of seienteen rabbits in these experiments which recened the legu- 
lar dose of sodium tliiocj anate died within two to ten dai s showing onlv weak- 
ness, loss of w'eight and diarrhea Autopsy levealed no gioss lesions 

It was thought that the sodium ion might have some effect on these results, 
and so three fresh rabbits were selected and anesthetized wnth ether as before 
and an equimolar solution of sodium chloride as that of the sodium thioejmnate 
was injected intiavenoush into the marginal vein of the ear of anesthetized ani- 
mals as in the eailier experiments The results in two rabbits show that the 
sodium chloride tends to cause deepei and slightlj quicker anesthesia wuth slower 
return to normal and must, according to the theorv ot Bancioft and Rutzler act 
as a colloidal protein coagulant for the central neiious colloids, causing deeper 
anesthesia than with ethei alone In the ease of rabbit A 16 the retuin to nor- 
mal with sodium ehloiide was almost twice as rapid as with ether alone Since 
this occurred se\eral times with the sodium thiocyanate we cannot say that the 
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md thirty mimites The expenmciital niiinnl died follorvtng the uitrii cnous iniection of the 
sodium citrite Sodium citnte probibH ciustd oicnlKnliuiti of the blood rvith depression 
of the resplr■ltor^ center 

Exponnent IX — In this case the dosage of sodium thioenmte ivas reduced one half 
and the sodium anijtal lemained the same is before Both rabbits recoicrcd in three hours 
and thirty six minutes This iias probabh due to the fact that the sodium thiocyanate iias too 
dilute for its action to be eyidciiccd The effects yiere those due to the sodium aniytal alone 
smee both aniinals reacted in the same manner and the expcriiiiental animal showed no toxic 
effects 

Tluougliout the eight experiments y\ith sodium thiocyanate (disiegaidnig 
the one in yyliich sodium citiate was used) the response to tlie needle puck y\as 
identical in each set, so tliat no appieeiablc difteience in i espouse could be demon- 
stiated between the leaetion of the eontiol and that of the expeiiniental animal 
The lespiiation in none of the eontiols was as loty as that lecoidcd by Baiicioft 
and Eutrlei, yvliieh yy^as 14 pei niniute attei fortv-ty\o minutes of naicosis The 
lowest lespnation in oui animals yyas tyyenty-foiii per minute aftei foity-tyyo 
minutes of naieosis Not one ot the expeinnental animals aiosc of its oyyn ac- 
coid aftei the injection of the sodium thiocyanate as Baneioft and Rutzlei le- 
poit occuiied aftei the fiist inieetion and attei each successiie iiiiectioii In no 
case did the lespiiation of the expeiimental animal exceed that of the control 
moie than two or thiee pei minute In tliiee sets of expeiiments the lespiiation 
of the expel iniental animal was consideiahly slowei than that of the contiol, 
wdiich makes one suspect that the sodium thioennate depi esses the lespiiatoiy 
centei lathei than stimulates it 

It IS interesting to note that oiii eontiols leeoiercd to nonnal on the aieiage 
of foul hours and eight minutes ot anesthesia This almost checks y\ith that of 
the one expeiiment ot Baneioft and Rutzlei yvhieli y\as tom houis and fouiteen 
minutes, but oui animals neyei completelr lost then lid leflexcs noi had as loyy 
lespiiatoiy' lates Oui expeiimental animals, yyith the exception ot the touith 
set lequiied tiom one thud to tyyice as long to letnin to noimal as did the con- 
tiols, and thiee out of seyen yyhich lecened the miection of the 10 jici cent solu- 
tion of sodium thiocyanate died yynthiii thiee days while none of the controls 
died Those yvliieh did not die as yyell as those w'hicli did die, showed seyere 
neiy'ous symptoms yvliieh lesulted in the inability to contiol piopeih the nioye- 
ments of the leai extiemities In seyeial cases the thiocyanate caused inabilitj 
to moye any of the legs oi head in eooiclinate motion and the animals weie un- 
able to propel themselyes even yyhen conscious 

'William Goldiing and Heibeit Chasis- yyho adnunisteied thiocyanate to 
hypeitension patients touncl tliat 17 pei cent dey eloped toxic mamtestatioiis 
wnth hallneinations of sight, comulsne moyements of the extiemities coma and 
eyen death in tyyo cases These toxic effects yyeie uni elated to the amount of 
thiocyanate administeiecl and in some patients thcie was found to be little oi no 
margin of safetj betyyeen the toxic and theiapeutieally effectiye dose of 
thiocyanate 

III MORPHINE 

The last gioup of expeiiments consisted m testing the poyyei of sodium 
tlnocymnate as an antagonist against morphine The dose of moiphine sulphate 



BLRKHOLRER SODIUJI THIOGYAN^TE 


39 


was 0 052 mg per giam of bodA Aveigbt, this being the same as that used by Ban- 
croft and Kutzler 

These A\oikers reported one contiol animal compared with an expeiimental 
animal, and their results are briefly as follows 

The control rabbit, weighing 2300 gm , leceived 0 12 gm of ivater solution 
of morphine subcutaneously The animal ivas in deep narcosis after three hours 
and eight minutes at which time its respiration ivas 12 pei minute After five 
hours the lespiiation was only 18 per minute and the rabbit ivas still well undei 
the influence of morphine 

At the start of the control expeiiment a companion rabbit was likewise 
narcotized This animal was asleep m ten minutes Five minutes latei 3 8 e e 
of 10 per cent solution of sodium thiocjanate was injected intrai enously, after 
which the rabbit uas able to sit up although it was in a stupor Later the rabbit 
appealed to be losing strength and 3 cc moie of the thiocAanate solution were 
injected This bi ought the stieiigth back quickly and the respiration Avas 22 per 
minute aftei tAvo hours and thirty-five minutes as compared to tweh'e of the con- 
trol Attei four hours the lespiratorj late Avas thirty-eight pei minute 
Throughout the experiment this animal Avas on the border line of consciousness 
In mA experiment four joung rabbits Avere selected and subjected to the 
same experimental procedure as that used by Bancroft and Rutzlei Tavo were 
run as controls and receiAed only morphine (0 052 mg Avith Avater solution per 
gram body Aveight) Avhile the othei trvo received morphine followed by mtra- 
Aenous injections ot sodium thiocyanate The first pan consisted of rabbit A 234 
Avhich Avas run as a control and given morphine only, and rabbit A 363 Avhich Avas 
giA en morphine plus sodium tliiocA anate 


Habhit A 234 veigUt 1950 gm (1) After one hour ond cleien minutes the respiration 
Avas 10 per minute (2) After two hours and twentj two minutes the respiration Avas 16 per 
minute (3) After four liours and thirtj miuutes the animal turned oicr on its abdomen 
Avhen placed on its side (4) After scAcn hours it A\as rapidlA nearing normal and able to 
hop about sIoaaIa (3) The following morning it was normal and able to eat 

Snhhif A 363 weight 2010 gm receued 3 e t NaCNS after fifteen minutes. Sec 
A'aCNS after one hour and four minutes, and 1 e e after five hours and three minutes 
(1) After one hour and ten minutes the respiration was 12 per minute (2) After two 
hours and twenti four minutes the respiration was 17 per minute (3) After four hours and 
thirtA minutes it tried to turn on its abdomen when turned on its side but uas unable to do 
so Instead its bind kgs catended backwards spasmodic alh and seemed to be out of control 
and sonuwlut pirahred (4) After scicii hours the rabhit was still unable to moie or sit 
up The hind kgs were still evtonded and its breathing was forced (5) The followin 
morning it was still unable to get up Its hind legs remained catended and appeared To 'be 
eompktelA paralyzed It laa as if ,t aacto dead except for its breatlung and its bead Avas 
rot ded on degrees to the ngbt AA l.ei, it was picked up ,t made slow, forced locomotor motions 
with all Its fiet It had diarrhea (6) The second morning it was found dead 

The second pair consisted of r ibbit A 119 which was tl.e control and rabbit A 1 ^3 
A\as the eaperiiiuntil animal A\hieh 

h<,hh,t I no weight 1020 gm (1) After one hour and twohe minutes .i 

<lUKtl\ (2) After two hours the uspiratioii was n per minute (1) After four 1 

respiration was 10 per minu.i (4) After fiic hours the resp.r it.ou was H i,e" m T' T 
th, r.hhit was nearing norm .1 (I) The next morning the rahb.t wa, normal and bToh " 

} ahhxt t weight 20*0 pm ricentd ) t c of ^ lC^$ after fiftnoTi 

.ftorom lumr u.l mimiU. (1) Vft* r one W and tuentTmLT^ 
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or eight minutes nftcr the second inieetion of 2 5 cc of sodium thioej mate which was m 
jected intravenouslv, the rabbit extended its hind legs backward and became verr sensitive 
to sbght shock or noise (2) After two hours the respiration was 15 per minute and the 
slightest touch caused rigid contractions which resembled strychnine contractions (3) After 
four hours the respiration u as 24 per minute (4) After hve hours the respiration was 20 per 
minute (5) The next morning the rabbit was free from morphine symptoms but its head 
was rotated 30 degrees to the left and it hopped in a circle to the right A slight tap or 
jar caused the animal to jump and jerk spasmodicallj (C) The animal died during the 
following night 

It will be noticed that in the proceeding pair the experimental rabbit receiied a total of 
7 cc of 10 per cent solution of sodium thioejauatc b\ the intravenous route It weighed 
2010 gm In this last pair the experimental rabbit received onlj 54 cc bv the same route 
although it weighed 2070 gm This reduction however had no effect in the fatalitj of the 
dose as the animal was also found dead the second morning 

.Since both of these animals died shortly alter the experiment, it was decided 
that an animal should be subjected to the same dose of thiocvanate without the 
moiphme in ordei to deteimine whethei oi not tlie elTects of thioeianate alone 
would cause death or whether the auimal died as a iesu\t of the eomhined drugs 
Rabbit A 73, weighing 2080 gm was gtien enough ethci to relax the muscles and 
received the identical dosages injected at the same inteiial which weie given to 
A 3G3 and totaling Tee Aftei the fiist iniection the animal sat up when the 
ether mask was removed and hopped aeioss the loom as if it weie noimal The 
second injection showed little effect but aftei the last was completed the labbit 
was unable to hop noimallj' Its hind legs began to show signs of diagging and 
It bumped into objects in its path Suddenh its front legs gave wav and it 
sprawled on the flooi unable to suppoit its own weight The foie legs remained 
extended to the sides as if the pectoial muscles had failed and the head and chest 
lested on the floor The animal died dimng the night It showed signs of diar- 
ihea as did almost everv^ rabbit which leceived eithei laige or small doses of 
sodium thioejanate thioughout all of our experiments 

One more experiment was performed using morplnne and tliiocyamfe but further de 
creasing the amount of the thiocvanate injected 

Sabbit A 95 weight 1900 gm Control animal (1) Received 0 098 gm morphine (2) 
After tliirtv two minutes of narcosis the respiration was GO per minute (3) After one hour 
and twenty minutes the respiration was 07 per minute (4) After three hours and twentj 
minutes the animal was still duU and in a stupor (5) The next morning the rabbit showed 
complete recovery 

Babbit A 243 weight 1785 gm , was used as the experimental animal It received a 
total of 3 9 c c of thiocyanate solution (1) Injected siibcutancoush 0 092 gm of morphine 
(2) After fifteen minutes of narcosis 2 4 c c of 10 per cent solution of sodium tlnocv anate 
was injected intravenously into tlio marginal ear rein (3) After tbirtv two minutes of 
narcosis the respiration was 30 per minute (4) After one liour and three minutes 1 5 c c 
more of thiocyanate was injected (5) After one hour and twentj minutes respiration was 
46 per minute (C) After three hours and twenty minutes the anmial was up and hopped 
about but held its bead with a 20 degree rotation to the riglit (7) The next mornmg the 
animal was still quite weak and would not eat during the day (8) The second morning the 
rabbit eyidently bad completelj recovered It was eating and quite active 

Although tins rabbit did hop about a little spouer than the contiol, it showed 
signs of toxic effects foi a daj following the experiment and evidentlv baiely 
escaped the fatal effects of the drug The contiol had a lespiiatoiy late through- 
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out the expeninent which was from a third to a half again as rapid as that 
of the experimental rabbit This showed depression of the respiratory center by 
the thiocyanate lather than a stimulation 

Of the three rabbits receiving the morphine and thiocyanate two died within 
forty-eight houis and the other barely escaped, although the dose was reduced, 
since it showed decided intoxication duiing the first twenty-four hours following 
the experiment 

CONCLUSIONS 

1 The results obtained in experiments with sodium thiocyanate as an antag- 
onist foi ether did not corroborate the conclusions brought forth by Bancroft 
and Rutzler that thiocyanate ions antagonize the anesthetic action of ethei In 
a large ma 3 ority of the ether experiments the leturn to normal of the lid leflexes 
and other manifestations required a longer time in these experimental animals 
than in their controls In the quantities used seven out of seventeen rabbits 
which received the ether and thiocyanate died 

2 In experiments with sodium thioej’anate as an antagonist for sodium 
amytal it was found that the sodium thiocyanate did not shorten the long anes- 
thesia but instead lengthened it, and decreased instead of increased the respira- 
tory rate Three of sev en rabbits died 

3 In experiments with sodium thioej anate as an antagonist foi morphine, 
it was found that the morphine narcosis was not counteracted in any way, and 
that gradient reduction m the dosage of thiocyanate stiU proved fatal or toxic 
Two of the three i abb its receiving the thiocyanate died 
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MICROSCOPIC SLIDE PRECIPITATION TESTS FOR THE DIAGNOSIS 
AND EXCLUSION OP SYPHILIS WITH SORE FLUID*"! 


Prelijiin^vhy Report 


B S Ki I^E, JI D , S Littman, M D axp J V V vx Cle\t, ]\I D , 

CEErar^XD, Ohio 

B ased upou 329 tests of \aiied sensitiMlj ■with various quantities of 126 
fluids fiom 94 Aeueieal and 12 nonveneieal soies ■\Mth control clinical ob- 
senations blood tests, dailrficld e\annnations and exaniniations of stained 
smeais, the follouniig inicioscopic slide piecipitation tests toi the diagnosis and 
exclusion of siphilis ■with soie fluid! are pioposed 

Into each of t^wo open slide chambeis, 11 innn in dianietei 0 021 cc soie 
fluid pievioush heated at 56° C foi one-half hoiii is iPpdted Additional 
specimens mai be sinulaih' pipetted into othei chambeis upon the same slide 
Into one-half of the chambeis a lerj' small drop (about 0 004 e c ) ot diag- 
nostic test emulsion is allowed to fall tioni a caplllal^ pipette 

Into each of the othei soie fluids a a cm small diop oi exclusion test emul- 
sion IS alloA\ed to fall fiom a capillaij pipette 

The slide is lotated on a flat suiface with model ate Mgoi foi Aac minutes 
The lesults aie examined at once thiough the micioscope at a magnification 
ot about 120 times (16 mm objeetne 12x ocnlai ) with the light cut doimi as foi 
the study of urinaiA* sediments and recoided in terms of pluses aceoiding to the 
degiee of clumping and the size of the clumps 

The piinciples of the soie fluid tests desciibed aboAC aie the same as those 
foi the tests with heated seium * - 

3IATERIAIS FOR THE MICROSCOPIC SLIDE PRECIPIT ATIOX TESl’S FOR SAPHII IS AAUTH 

SORE FLUID (see FIG 1) 

1 Soie Fluid — The lesion is thoioughh cleansed A\ith steiile distilled watei 
until all the pus, neeiotic material and am local medication is completeh le- 
moAcd Attei piopei cleansing, the clean base of the lesion is touched with a 
steiile platinum loop and the mateiial obtained is used for a dailrfield examina- 
tion The metal end of a 10 c e Recoid syiinge ban el (see Pig 1) is then 
adapted to the lesion and negatne picssiiie pioduced AAitli a small negatne pies- 
sure pump (see Fig 1) The suction is alloAied to continue until aftei the daik- 
field examination has been made and lecoided and then it is teiminated The 
three oi four diops of soie fluid in the band aie alloAved to run into a capillaij' 
glass pipette 51/3 inches in length, 3 mm m diametei The eapillaiA pipette is 

•From tl\e L.aborator\ Department and the Department of Derma tolog^ and S^ philology 
of Mt. Sinai Hospital and the Department of Dermatoiog^ and S^ plulologrv of Cit^ Hospital 
Receded for publication February 10 1932 

tSore fluids turbid watli exudate or containing an\ appreciable amount of local medication 
rre unsatlsfactorj for testing Admixture with blood howe\er e\en in considerable quantitj 
does not make the specimen unsatisfactorv for the tests 
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next touched to the base of the soie for additional fluid If necessary, further 
suction IS applied and the fluid obtained transfeired to the capillary pipette 
One end of the pipette is non sealed o\ er a Bunsen burner A second darkfield 
examination is then made and smears are prepared for special staining The 
initial cleansing of the sore cannot be stressed too gieatly since the presence of 
local medication, pus or debris in nonsyphilitic sore fluid mai cause the pieeijnta- 
tion of the antigen emulsion 

The sore fluid in the pipette is centrifuged for thirt% to fol■ty-fi^ e minutes 
at high speed (about 2000 i p m ) and the gross character of the fluid and the 
sediment noted The pipette is then placed in a bath with water at a higher level 
than the top of the sore fluid and kept at 56° C for one-half hour After this 
the pipette is filed and broken just abo\e the sediment and the fluid is allowed 
to run into or is drawm into a 0 2 e e pipette graduated in 0 001 e c 



Fig 1 — 'Maten-ils for microscopic slide precipitation tests for S3-phiIis with sore fluid 


The tcchnie of obtaining and the prehminaij handling of the sore fluid is 
mueh like that lepoited In Elliott and Todd ® 

2 Glassiuti c —The pipette used to delnei the propei quantity of sore fluid 
IS a 0 2 c c pipette graduated in 0 001 c c 

The pipettes foi the antigen emulsion aie right pipettes made from 6 to 
10 mm glass tubing diawn out into a icii fine tube (about H mm m diameter) 
Ordinari fineh siiaduated 0 2 c t 1 c c and 10 c e pipettes are emploied in 
the piepai itioii of the antigen emulsions descnbed below 

The antigen enuiKions aie piepared in oidinan eork-stoppcred iiariow 
mouthed 1 ounce bottles 

llnioseopK slides 2 In 1 inches as pmehased are nibbed on both sides with 
Bon Ann paste (piepared be allowing a cake of Bon Ann to remain in sufficient 
u nm water to cosei it foi twche hours or more The paste keeps wel) but mai 
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B Tot'll Xonvencre'il Coses 12 os follows 

1 Impetigo ■' 2 

2 Yineent infection 1 

3 Molluscum eont'igiosum 1 

4 Furuncle 1 

3 Infected scabetic lesion 1 

C Herpes 1 

7 Actinomj cosis 1 

5 ErTtlienn niultiformc I 

0 Rodent ulcer 1 

10 Indnrotcd genitol lesion, 1 oeor's duntion (undngnoscd) 1 

11 Induroted genit-i' lesion, 14 Tcnrs ’ duntion (undngnosed) 1 


Table I sIiobs the lesults ot actne stphihtic sole fluid and blood examina- 
tions in tJie actn e si pliilitie cases 

In each case, a recoid was kept of the clinical data including the chaiacter 
of the soie and othei lelated stiuetuics' the time of appeaiance the times of 
exposure, the antiseptic if anj' applied, the leaction of the patient at the time 
the sole fluid nas obtained, etc In each instance the gross and microscopic 
charactei of the soie fluid nas noted A daikfield examination oi an examina- 
tion of a smeai of the soie fluid stained In the Fontana method iias made in 
each instance, iisualh both When indicated smears i\eie prepaied by special 
stains and examined foi Diierei s bacillus and Donoian bodies To control 
the soie fluid lesults blood iMthdiairn fiom an aim lein at the time the sore 
fluid ivas obtained nas tested foi siphihs br the microscopic slide pi ecipitation 
and Wasseimann methods In the majoiitj of cases a spinal fluid examination 
including a Wassermann test nas likewise made *U1 of the patients weie fol- 
lowed for a sufficient peiiod of time to rule out ani* masked infection 

In the beginning of the studj fluid was obtained tiom the soie bw using 
firm piessuie of gloied fingeis on both sides of it and was allowed to run into 
a capillary pipette This method caused much pain and discomfoit to the 
patient and reqiiiied a long time to obtain moie than a diop oi two In the 
couise of time, the technic desciibed aboie ivas dei eloped by which the patient 
was caused little oi no discomfoit and the fluids obtained for testing were 
thoroughly satisfactory in quantiti and character 

At fiist, 0 01 c e of sore fluid was emploied in the open slide precipitation 
tests With the deyelopment of a satisfaetori method of obtaining laiger 
quantities of fluid 0 025 and 0 05 e e weie used When 0 01 c e was tested, a 
similar quantity of antigen emulsion was added The microscopic slide pieeipi- 
tation tests with blood obtained at the same time gaie so much strongci results 
with the same emulsions in positne cases that it was consideied advisable to 
change the conditions of the sore fluid test Bj eiiiploving 0 025 and 0 05 c e 
of soie fluid and by the use of leij* small oi small drops of antigen emulsion 
equal to about one-sirth the quantity of sore fluid, results more comparable ivith 
those of the blood weie obtained In the gieat maioiitr of instances however 
with conditions quite comparable and with the same (diagnostic blood test) 
antigen emulsion, the blood gai e decidedly strongei reactions than did the sore 
fluid For this reason the use of the moie sensitne emulsion described above 
for the diagnosis of sjqihilis with sore fluid is justified Likewise, wrth condi- 
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It IS held at an angle again, and the proper amount of antigen is pipetted 
against the side of the neck of the bottle from a finely graduated pipette 

The bottle is promptly stoppered -with a cork and shaken vigorously (the 
fluid thiown from bottom to coik and back) for one minute 

Lastly, the 0 85 per cent sodium chloride solution is allowed to run in quite 
rapidly, the bottle is stoppered again and shaken less ngorously than previously 
for one minute 

The emulsion, when examined undei the microscope at a magnification of 
about 120 times, shows numerous very fine particles, but no clumps whatevei 
For Diagnostic Test For Exclusion Test 

Oue cubic centimeter oi more of tbe Two cubic centimeters of the emulsion in 

emulsion in a narrow test tube (about 12 mm a narrow test tube (about 12 mm inside 

mside diameter) is placed in a water bath at diameter) is placed in a water bath at 56° C 
35° C tor fifteen mmutes The emulsion as for fifteen minutes, after which it is poured 
soon as heated is ready for use into a 3 by 1 inch tube and centrifuged for 

fifteen minutes (eighth setting of Eheostat 
of International Equipment Company Centri 
fuge, size 1, tj-pe SB about 2000 r p m 
unloaded) 

Aiter centrifugation, the fluid is de 
canted and with the tube inverted, the inside 
IS dried with a cloth almost to tbe level of 
the sediment 

To the sediment 3 c c of 0 85 per cent 
sodium chloride solution is added 

The sediment is distributed throughout 
the fluid by shaking and then poured into a 
narrow tube for use 

These emulsions, kept at room temperature, are satisfactoi’j for at least 
twenty-four hours after preparation 


COSISIENT 

The maioritj of sore fluids were ohtamed from patients m the v enereal wards 
of City Hospital and. Lakeside Hospital through the kindness of H N Cole The 
remainder were obtained from patients attending Dlount Smai Hospital and 
Chantj Hospital Those from the latter hospital were obtained through the 
courtesy of C G LaRoceo A few were obtained from patients of S L Bern- 
stein and J R Breithart and thanks are due for their kind cooperation 
A summary in brief of the sore fluids examined follows 


Total Specimens Examined 

Total Tests (with various quantities of sore fluid and with emulsions of van mg 

scnsitintv) ^2^ 

Total Cases 

A Total Venereal Cases » . , „ 

, , 94 as follows 

1 Actiio Fi-philitic 

(a) Pnmarr IS Genital chancres (1 associated with chancroid) 

(b> Secondary 17 Genital nr anal „ ^ 


(b) Secondary 

(c) Congenital 


1/ Genital or anal condyloma" or papillomas 
1 Bulla 


2 Cliancrnid 

3 Grinulom v inguinale 

4 1 mipliogranuloma inguinale 



46 


THE JOLiRXAI OF J^VBOR\TOR\ AND CLIXICAD IfEDICIKE 


B Tot'll Xonvencre'il Coses 12 os follows 

1 Impetigo ’ 2 

2 Yineent infection 1 

3 Molluseum eont'igiosum 1 

4 Furuncle 1 

3 Infected scabetic lesion 1 

C Herpes 1 

7 Actinomj cosis 1 

5 Errtlienn niultiformc 1 

0 Rodent ulcer 1 

10 Indurotcd gcintol lesion, 1 oeor's duntion (undngnoscd) 1 

11 Induroted genit-ii lesion, 14 vcnrs’ duntion (iindngnosed) 1 


Table I shoots the lesults ot actne stplnhtic sole fluid and blood examina- 
tions in the actn e st philitie cases 

In each case, a recoid was kept of the clinical data including the chaiacter 
of the soie and othei lelated stiuctuics ' the tune of appeaiance the times of 
exposure, the antiseptic if anj' applied, the icaetion of the patient at the time 
the sole fluid was obtained, etc In eacli instance the gross and microscopic 
charactei of the soie fluid was noted A daikfield exaiinnation oi an examina- 
tion of a smeai of the soie fluid stained bt the Fontana method was made in 
each instance, iisuallt both When indicated smears weie prepaied by special 
stains and examined foi Diieret s bacillus and Donotan bodies To control 
the soie fluid lesults blood withdiaivn fiom an aim lein at the time the sore 
fluid was obtained was tested foi siphihs br the microscopic slide pi ecipitation 
and Wasseimann methods In the majoiitj of eases a spinal fluid examination 
including a Wassermann test was likewise made *U1 of the patients weie fol- 
lowed for a suffieient peiiod of time to rule out anj* masked infection 

In the beginning of the stuch fluid was obtained tioin the soie bw using 
firm piessuie of gloied fingeis on both sides of it and was allowed to run into 
a capillary pipette This method caused mneh pain and discomfoit to the 
patient and reqiiiied a long time to obtain nioie than a diop oi two In the 
couise of time, the technic desciibed aboie was dei eloped by which the patient 
was caused little oi no discomfoit and the fluids obtained for testing were 
thoroughly satisfactory in quantlt^ and character 

At fiist, 0 01 c e of sore fluid was emploced in the open slide precipitation 
tests With the development of a satisfaeton method of obtaining laiger 
quantities of fluid 0 025 and 0 05 ec weie used When 0 01 c e was tested, a 
similar quantitj of antigen emulsion was added The microscopic slide pieeipi- 
tation tests with blood obtained at the same time gaie so much strongci results 
with the same emulsions in positne cases that it was consideied advisable to 
change the conditions of the sore fluid test Bj emploving 0 025 and 0 05 c e 
of soie fluid and by the use of leij* small oi small drops of antigen emulsion 
equal to about one-sirtli the quantity of sore fluid, results more comparable ivith 
those of the blood weie obtained In the gieat ma 7 oiitT of instances however 
with conditions quite comparable and with the same (diagnostic blood test) 
antigen emulsion, the blood ga% e decidedly strongei reactions than did the sore 
fluid For this reason the use of the nioie sensitive emulsion described above 
for the diagnosis of sj^hibs with sore fluid is justified Likewise, inth condi- 
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LABORATORY METHODS 


ELEMENTAL IODINE* 


A New Techkic eor the E^aeuation of Its Eungicidal Properties 


Albert Strickler, il D , Philabei phia, Pa 


INTRODUCTION 

r j MODERN medicine ueiv therapeutic suggestions do not rest on empiricism 
alone, but are founded on facts revealed through investigative laboratory 
methods The efficiency of iodine as a fungicide has been known and its place 
among this class of remedies is quite secure Empiricism first and subsequently 
favorable clinical results have been responsible for faith in iodine Although 
it had long been known that iodine vaporized very readily, application of iodine 
vapor to the skin has not been medically used, but instead, laiious preparations 
of iodine as the tincture of iodine, Lugol’s solution and the official XJnguentum 
lodi have lieen introduced and popularized Theoretically, these combinations 
do not add strength to the iodine, but on the contrary, probably lessen its 
efficiency In the tincture of iodine, the addition of the alcohol hardens tissues 
by absoibmg the water and precipitating the proteins, ‘ a condition which 
should interfere inth the penetration and activity of the iodine The strength 
of the tincture of iodine (U S P ) is only 7 per cent The iodine ointments 
aie weak insofar as iodine actiiity is concerned They do not react readilj with 
proteins, as they give up their iodine slowly, owing to previous chemical com- 
bination of the iodine Mith the bases of the ointment preparations The official 
iodine ointment consists of 4 per cent each of iodine and potassium iodide in 
glj cerin and wool fat 

It is evident that both theoreticallv and practically, the commonly used 
iodine compounds aie not ideal fungicides These preparations of iodine do 
not utilize 100 per cent of this agent, the tincture being a 7 per cent prepara- 
tion and the official ointment a 4 per cent combination In the tincture, as 
picMoush stated the alcohol tends to limit the penetrability of the iodine and 
incieases its tendenej foi skin nutation, nhile in the official ointment, its com- 
bination Mitli tatty bases tends to decrease markedlj iodine actnity The 
ideal fungicide should possess the following qualities penetration, prolonged 
fungicidal actuiti , minimum leaetion vith the cutaneous tissues, and specffic 
chcmiotavis foi the fungus protoplasm 

The introduction of chemothei.ipeutie methods has opened a new aienue 
foi the exact valuation of the old fungicidal agents and has ofTeied hope foi 
the disco\ci\ of the ideal romedx 
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PRE\10U'" FFXGinD\L lAPJ RIMENT 

The eailiest of these attempts Mas the iinestigation oi Schambcie: aiul 
Ivolmei - in Mhieh the fungistatic and fungicidal actnit'v of canons d^cs and 
medicaments mcic studied Then method consisted oi placing in each test tube 
4 cc ot Sabouiaud s maltose agai titiated to 1 pei cent acid to phenol- 
phthalein The dves and medicaments were piepaied in 1 100 solution oi sus- 
pension in steiile distilled watei and liighei dilutions weie jnepaicd in stenle 
test tubes in amounts of 1 c c The agai and solution oi suspension of d\o or 
medicament weie mi\ed slanted and allowed to harden These tubes wcic then 
seeded with the lespeetiie eultuies of the Tiiehoplnton losaceum and Tilieiospo- 
1011 audouini. and Achoiion Sehoeiilcinn The tubes weie kept at loom teiii- 
peiatuie The lesults wcic lead at weekh inteiwals foi si\ to eight weeks 

In this nil estigatiou twenti-one compounds were studied including iodine, 
meieuiic chloiide calomel salieilie acid, benroic acid, sodium hvposulpliite etc 
As a lesult of this stiuh, the ,uitlioi-s concluded that “Iodine tianscends all 
othei medicaments in lestiaimng the giowth of eeitaiii moulds but in aqueous 
solution it IS iiifeiioi to ceitain other dings in Icilling them ’ The stiength 
of the iodine used in these e\peiiments was 1 2000 of a 2 per cent solution 
(2 gm iodine cmstals, 5 gm potassium iodide and 100 cc watei) =1 100,000 
of pm e iodine 

The pioneei leseaiches of Schanibeig and Kolmei seemed to focus attention 
upon iodine and its compounds as oifeiiiig the most lei tile basis foi the uncoi- 
eiing of the ideal fungicidal agent Following these iin estigations came the 
ivoik of Shailit and Highmaii’ who pioposcd the use of a compound of iodine 
firet deseiibed bi Horton in 1888 and known as tetraiodoniethenamine 
(CH 2 )cN 4 l 4 Being an unstable iodine compound, it was found capable of 
giniig off flee iodine lapor ^el^ much aitei the niannci of iodine ciwstals onli 
moie slowh The icnsons advanced b^ the aiithoi foi pioposmg this iodine 
compoiuid weie that, “Iodine as a iungicide should be most efficacious in the 
tieatmeiit of patients wdio lia\e nncotic dermatoses, not alone foi its high 
fungicidal coefficient, but also because iodine e\tiemeh %olatile at oidmarv 
tempeiatuie, mai be fed to the skin as a gas and as such has a fan measure 
of peuetiabiliti A constant stream of iodine acting oici a long peiiod of 
time, leaching the skin in fungicidal stiength let not iiritatiiig the skin is a 
desideiatum ’’ Heie we liaie loi the first time an inkling that iodine lapoi 
applied to the slnii mai possess supeiioi fungicidal piopeities 

In 01 del to deteimnie e\pei imentalh the lelatne fungicidal efficieuer of 
tetraiodomethenaniiiie and of iodine, the autlioi’s set up a numbei of tests as 
follows Vaiwing eoiieeiitiations of tetiaiodometheiiamiiie and of iodine weie 
added bi constant lolume to Sabouiaud’s media and these weie slanted and 
liaidened befoie being seeded with eultuies of the Miciosporon lanosum They 
weie incubated at loom tempeiatuie To leiidei both the free iodine and the 
tetiaiodometheiiamiue watei soluble, potassium iodide was added to each of 
the solutions The growths were exanuned at the end ot two weeks These 
expeiiments seemed to show the supeiioiitv of the tetiaiodometlienamine oier 
iodine, inasmuch as the iodine in both a 40 100,000 and a 20 100 000 dilution 
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iailed to inliibit the fungus giowth, while m those same dilutions, tetiaio- 
domethenamme did ha^ e fungistatic action 

Anothei experiment devised bi the authors for studj of the fungistatic 
action of these two piepaiations consisted in taking bits ot masses of fungi 
about pea size, soaking them mice of an aqueous solution of iodine and 
of tetraiodomethenamme respectnelj for fortj -eight liouis, seeding on appro- 
priate media and growing at room tempera tuie These expeiiments showed 



rig 1 pjg 2 


rig 1 — The fctrickler Bornemm ippnn)u«; n r\rc\ na>!k li neek 
tight 1th ins erte.l glass cup part c stopcock ,1 central gl tube c huVuke expanMon' 
/ hollou cla^a Fhle nm p \acuum aaporlrer It two gla-=s hooks ■ threads j collodion "ac 
rig 2— The fetricklor Bomom'in Appir^iius 'liter iodine \'ipor treatment " 


equal fungistatic poctcis foi both the aqueous iodine phis potassium iodide 
combination and for the tetraiodomethenamme plus potassium iodide mi\tme 
Tlie consertatue mteipretation placed upon the above oxpenments is an 
aclvnovvlcdgenicnt of the maiked difTerence between the iodine l.iboratoiv expcii- 
ments and ipplit-ilion of this icnudv to the human skm in disease 

‘ The St ruklci Bornemm \ppara1us Desciiptioii Clinical use of “The 
llenal Vuimm Viponzei * with iodine as the medicnnl .iBcnt piompted the 
author to devise a laboratoiv nuthod loi testinir tin fiimr.enlal powcix of lodme 
^apor m i m inner comparihlo to its actnil use ,>» the luimaii diseased skm 
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To meet this condition "The Stiicklci-Boineman Appaiatus” Mas dcMsed It 
consists of a p 3 'ie\ flask (a) of about 1 litci eapacitj- Mith tlie neck so giound 
as to fit au-tight Mith the iiueited glass cup part (h) pioiided inth a stop- 
cock (c) Tins imeited cup-shaped poition has a cential glass tube (d) 
tluoughout its length Joi the passage of the iodine lapoi, it also houses the 
stop cock The uppei tei minus of the cup-shaped portion consists of a bulb 
like expansion (e) ivith a holloM glass side aim (/) so ai ranged as to fit “The 
Henal Vacuum Vapoiu'ei” (p) On the innci siuface of the cup-shaped poi- 
tion (b) and as close to the neck of the flask (a) as possible there aic two glass 
hooks (/i) one in each side to hold the thieads (i) mIhcIi suspend the collodion 
sac (j) loaded Muth the cultuic to be tested Bcfoie each exiiciimcnt a small 
amount of steiile petrolatum is applied to the giound fitting sui faces of “a ' 
and “b to insuie an -tight contact 


TECHNIC 

Collodion sacs wcie made b\ pouiiiig seieial cubic ccntiuietcis of IVeick s 
flexible collodion into laige test tubes and distiibuting cienlv oiei the surface 
The test tubes weie imeited to peiinit cseape of the excess collodion making 
possible piepaiations of sacs of faiih unifoim thickness Aftei allomng the 
collodion sohciit (alcohol cthei ) to eiapoialc spoiitaiieoush the sacs wcie 
immeised in natei to facilitate their lenioial fiom the tubes Each sac uas 
tested foi leaks lust piioi to use to aioid the possibiliti of iodine lapor pass- 
ing thiough small holes The aieiage thielaiess of the sacs nas 0 01 to 0 02 
mm Tests nith “The Henal Vacuum Vapoiizei” showed that 0 0175 gm of 
iodine weie delncied on each application and that two such applications weie 
requiied to fill the flask intli \apoi 

The medium loi giowiiig the iingwoim fungi consisted of peptone (Piench) 
10 gm , ciude dextiose 40 gm watei 1 litei (AVeidnian s Peniisihania Medium 
without agai) The fungi weie giowm m this medium for approximately two 
weeks Pne cubic centiinetei’s of the suspension of the organism tested was 
placed in a collodion sac the open end of which was tied with a steiile string 
and the end sealed wnth fiesh collodion so that no ^al30l could penetrate except 
thiough the w^alls of the sac The constant lolume of suspension used made 
the exposed suitaee faiilj' constant so that differences oecuiiiug could not be 
due to lanation in the suiface exposed to the iodine ^apol Tests with the 
sac filled with suspension of the oigaiusm {iingwoim tungus) and allowed to 
stand foi one houi showed that the sac itself had neither lethal nor inhibitor!’ 
effects upon the fungus m the absence of lodme !apor 

In conducting these expeiiments, the sealed collodion sacs containing sus- 
pension of the fungus tested weie suspended in “The Stiiekler-Boineman Ap- 
pal atus” and subjected to tw'o applications of iodine lapoi bv means of “The 
Henal Vacuum Vapoiizer” using a negative piessuie of 15 cm Aftei per- 
mitting the sacs to lemain in the iodine atniospheie foi lai’j'uig periods of time 
they weie lemoved and opened Samples weie obtamed wnth sterile pipettes 
and tiansfeiied to eultuie tubes containing V^eidmaii’s Pennsjliania Medium 
These weie obseiied for larying peiiods of time as detailed in the schedules 
below The eontiol cultuies weie lemoied before subjection to iodine lapoi 
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Table I 

Fdlgistatic and Fungicidal Eesui/ts With Iodine Vapoh Using “The Henal 
Tacotm Vapokizee” and “The Stticklek Boeneaian Apparatus^ 



DATE OF 


DURATION OF IODINE VAPOR EXPOSURE 

NAVtE OP FUNGUS 

KKPERI 

MENT 

CONTROL 

5 illN 

15 MIN 

30 MIN 

60 MIN 

Aspergillus Niger 

Trichophyton gypseum 
pleomorphic 

8/10 

8/11 

t 

8/11 

growth 

8/17 

growth 

8/17 

growth 

8/17 

no growth 

8/11 

growth 

8/17 

[ no growth 

8/11 

less growth 
than 

30 min 

Cryptoeoccus 

castellanei j 

8/12 

8/17 1 
growth i 

8/17 

growth 

8/17 

growth 

8/17 

growth 


Microsporon 

audoumi 

8/14 

8/17 

growth 


8/17 

no growth 

8/17 

no growth 

8/17 

no growth 

Epidermophvton 

inguinale 

8/14 

8/17 

growth 


8/17 

growth 

8/17 

no growth 

8/17 

no growth 

Trichophyton 

asteroides 

8/20 

8/26 

growth 


8/26 

no growth 

8/26 

no growth 

8/26 

no growth 


These cultures ivere observed for o dajs then formalized 


Eeeognition of the possibility of delaj’-ed growth piompted repetition of 
these experiments In Table II the cultures were obseited for twenty-two dajs 

Table II 

Fungicidal Results With Iodin-e Vapor Using “The Henal Vscuuxi Vaporizer” and 
‘ ‘ The Strickler Boeneman Appapatus ’ ' 


TIJIE or EXPOSURE AND RESULTS 

NAME OP FUNGUS CONTROL 30 MINUTES 60 MINUTES 

Jlierosporon audouini 


began growth 

3rd dav 

5th da) 

no growth 

reached maximum 

7th daj 

21st day 

no growth 

Epidermophvton inguinale 

began growth 

5th daj 

no growth 

no growth 

reached maximum 

13th dav 

no growth 

no growth 

Trichophyton asteroides 

began growth 

Stq daj 

no growth 

no growth 

reached maximum 

12th day 

no growth 

no growth 


Pigs 3 and 4 depiet the results of exposure of rmgnorm cultures to lodme 
npoi in “The Stnckler Boriieman Appai-atus ’ after reculture 

Desire to dot ci mine nhether iodine cnstals as such, oi, as iodine laponzed, 
ncie responsible for the results obtained m the above experiments prompted 
the setting up of another senes of fungicidal tests Three different strains of 
nngnorm fungi ncre gronn in Weidman s Pennsjhania Media mthout a"ar 
for two necks thev ncie the 'Iherosporon audouini, the Tnchoplu-ton asteroides 
and npidcimoplnton intci digit ale To each of the collodion sacs containinrr 
■) c(. of the above nngvvoim culture suspensions iodine crvst ils m the follovvin" 
uspeetive amounts vveic added i e 000103 gm 0 00216 gm , and 0 0038& mn" 
These amounts of uidine were defei mined as present within the collodion ^acs 
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after then exposuie to iodine %apoi foi 15 mm , 30 mm , and 60 mm icspectne 
I3. using the Stiicklei-Boineman appaiatus and the Ilenal Vacuum Vaporizei 
The contents of the sacs neie thoIOUgll!^ agitated and mi\ed and kept at looin 
tempeiatuie foi fitteen miimtes, thii-t\ minutes and si\tj minutes, icspeetneh 
The amounts of iodine and the time CKposuies mcic identical ^^lt]l tliose used 
m the conduct of “The Henal Vacuum Vapoiizei ’ and “Tlie St iicklei -Borne- 
man Appaiatus ’ lungicidal tests At the c\piiation of the lespcetne time 
limits, each of the cultuics %\as tiansplanted placmir a feu drops of the 
iodine tieated suspension on Pcnns\l\ania agai slants Daih ohsenations iveic 
made and the fiist indications of giowth appealed iiom the thud to the se\enth 



Pie ^ 


Pis •! 


Fig 3 — Alicrospotxin 'luclouinl / Control 2 delated growth Iodine "vapor fifteen 
minutes , ^ 

Fig 4 — Microsporon audoulni 1 Control'? 2 , Iodine Mpor tidrtj minutes 3 iodine 
\apor sl\t\ minutes 


day This obsel^atlon peiiod lasted thiee weeks The lesnlts showed that the 
growth in the iodine tieated cultures almost equaled that of the contiol, so 
that iodine ei’istals pei se, as used m the abo\e maiiuei seem to ha\e failed 
to letaid giowth of the imgivoim fungi 


COMMENT 

The e\peiinieuts lieie cited waiiaiit the following comments 
1 “The Stiicklei-Boineman Appaiatus ’ and the technic suggested, ofier 
a new method of testing the fungicidal and iuiisistetic action of iodine ^apoi, 
thiough intei position of a nonabsoihahle membrane between the fungi and 
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tlie medicament and througli nse of the agent tested m the foim identical Avith 
that applied to the human skin No doubt the same technic could be applied 
to othei lapors and gases The identical teehme has been used foi testing the 
bacteiiocidal pioperties of iodine vapoi, and upon this phase, a leport -will be 
made shortly 

2 The laboratory evpeiiments proposed simulated closeh conditions of 
treatment adopted for epideimophjtosis and foi tinea tonsmans in the human 
being 

3 Proof has been furnished of the remarkable fungicidal properties of 
iodine vapor, confirming the suggestive conclusions of other authois 



ric 


"j — Epiaennopln ton InterfligiUile agir cultures after trertment 
Note Growth in treated tubes practlcallj equals growth in 


with iodine cr>stals 
control tube 


4 The cultuies obserted for onh fite days after tieatment with the 
lodmc lapoi gate, m the main, identical results as those ohseried for twenty- 
two dais, showing absence of delated growUh and proiing that iodine tapor 
icalh possesses fungicidal action 

1 Evpeimients aic now being comlneted with the thought of foimulatnm 
meins foi piolonging iodine actnitt and foi ineieasmg its eliemoti opism lor 
the nmiwoim fungi As this woik is fai athaiieed a lepoit of these findings 
will be leleqsed in the toit near future 


AUDEN DC M 


Snuo willing this piper tonlnbution In Sehaniberg and his assoentes 
his appuued ,n llie Dciemhe. 19?1 issue oi The A>chnc. of DamoMom, m 
which 11u% stalf that metallic loibno appears to be the strongest piesent dat 
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fungicide They based this statement on eeit.iin expeiinients conducted Mith 
Lugol’s solution 

The author ujshes to express liis appreciation to Mr George Borncman of AIiHrille, Non 
Jersey for his efforts in the construction of “The StricKlcr Borneman Apparatus ” 

Th( technical part of this investigation u as earned out bj rrederick Suinmerill, AIJ) , 
and Philip D Adams, MS, of the Besearch staff of The Skin and Cancer Hospital of Phil 
adelphia to ivhoiii the author iiishes to express his appreciation 
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THE WIDAL TEST IN TUBERCULOSIS® 


John F Norton, Ph D , Detroit, JIicii 


TOURING the past jeai tuo mstances haxe come to un atleiitiou m vhich a 
^ positive maeioscopic agglutination test was obtained foi InJioid fever in a 
titei (1 320) usuallv regaidcd as diagnostic loi that disease, although tlie pa- 
tients had no clinical symptoms oi typhoid fexei Thex did hoxvexei, haxe 
tuberculosis In one case the infection x\ as pulmonaiv m the other, lenal One 
patient gave no histon of either typhoid fcxei or antitxphoid xaccination The 
othei patient had been xaccinated tnehe jeais piCMOiislv but theie was no liis- 
toix' of typhoid fexei On iiiqiiin' among clinicians piiinarih inteiested in 
tuberculosis, another instance of this kind nas found and tlie geneial impiession 
appealed to be that positixe Widal tests weie occasionalh encounteied in tubei- 
culoiis infection, and but little attention nas paid to them 

In 1923, Hull and Henlies^ lepoited positne iiueioscopic Widal tests (seium 
dilution 1-40) in 53 of 100 specimens of blood fiom eaih tubeiculosis and m 1 
of 13 advanced cases The maeioscopic tests on 12 specimens weie negatne al- 
though 8 of these xxeie positixe bx' the niicioscopic method Hull and Henkes- 
also liaxe studied agglutination ot B djseiitenae Plexner by* blood seium fiom 
peisons 111 the incipient stage of tubeiculosis, and obtained 75 pei cent iiositixe 
lesults They state that no agglutination xxas obtained with blood fiom eases of 
advanced tubeiculosis or fiom normal individuals Kildiifte and Hersolin^ have 
made similar obseixmtions Since tlie completions of mj studies Madgwick and 
Paitnei^ have published a paper dealing xxitli seium leaetious in tubeiculosis 
It seemed desiiable to make a fuitliei studx of this leaction, particulaily in 
the light of the recent xxoik of Felix •’ Craigie,“ and Eldei mg and Larkiim xxith 
the so-called “H” and “0” types of agglutination Since my txxo instances of 
“false” positives weie in peisons having advanced tubeiculosis, this txpe of in- 
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fection was studied Blood was obtained fiom 61 hospital patients, all adults, 
50 men and 11 women The Kahn test was positive m 4 persons, negative in 53 , 
not made in 4 In 7 instances there was a definite history of typhoid fevei, the 
most recent being 11 years ago Nine had received antityphoid vaccination 

The agglutination tests were made macioscopically, using seium dilutions 
ranging from 1-20 to 1-320 Two formalized typhoid antigens were used One 
was a Rawlings strain This strain is commonly used for Widal tests in diag- 
nostic laboratories Our culture gave an “H” or fioceulent tjiie of agglutina- 
tion The other antigen was obtained through the courtesy of Dr N W Larkum 
of the hlichigan State Department of Health and wms marked “0” 901 ® This 
culture was rich in “0” antigen and ga\e the characteristic “0” type agglutina- 
tion In addition, B paratyphosum A and B antigens were used 

No agglutination w’as obtained in any serum with either of the paiatyphoid 
cultures The "H” antigen (Rawlings strain) and the “0” antigen gave re- 
sults as shoivn m Table I The other 53 serums did not agglutinate either the 
“ H ” or “ 0 ” antigens Kahn tests on the eight sei urns which agglutinated the 
“H” type culture were all negative 


Table I 


TITER AGAINST 

A^TIOEN 

HISTOET 

OF 

“H” 

"o’’ 

TypIIOin FEVER 

ANT1TTPH03D 

VACCINATION 

1 20 

none 

Yes 

Yes 

1 40 

none 

Yes 

No 

1 40 

none 

No 

No 

1 40 

none 

No 

? 

1 80 

none 

No 

No 

1 80 

none 

No 

No 

1 160 

none 

No 

Yes 

1 160 

none 

No 

Yes 


It IS apparent that the Rawlings stiain of the typhoid baccillus may give the 
fioceulent type of agglutination m the blood serum of patients ill with tubercu- 
losis, but haling no clinical signs of typhoid fever In some instances (4 of 61 
in this series), the titer fell in a range usualh considered of diagnostic signifi- 
cance Theie w’as no relation in this small senes between such titei and the his- 
tory of an attack of tvpiioid feccr ox of antit>phoid vaccination It is admitted 
that precious tcphoid infection in any group cannot be absolutely ruled out 
Since all of the seiums which agglutinated the “H” antigen failed to agglutinate 
the “O’ antigen, this htter Pipe of agglutimtion must be considerecr”in inter- 
preting the icsults of Widal tests in adcaneed tubeiculosis These data emphasize 
the iclntue ^ntue of the two antigens in luling out tjiihoid infection as a compli- 
cation III that disease It mac not lie out of place to point out that anomalous 
seiologie u suits haie not infieciuenth been reported in connection with tuber 
ciilosis False positnc Wnssennann tests hace been encountered althou-h 
Kolmer' bchews the results are due to technic, agglutination le.ictions in blood 
scrum with tsphoid and dcsentem bacilli haie been obsersed and Pniner and 
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Yoldrich haxe lecentlx lepoited the piesenee ol agglutinins ioi btapln lococeu? 
aureus in tubeieulous eftusioiis 
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THE PREGXAxN'CY TEST IX RABEIT.S^ 


Operatuc Demonstratiox or the 0 \ akies With [Mivim vl Axtisepsis 


Eaamovd H Goodall, JI D avd Mara C Flvxagax B S , Worci ster, Mass 


"DABBITS liaxe entuolA leplaeed mice foi the piegnancx test in oiu laboia- 
tones It IS the pm pose of this papet to describe out operatne piocedine 
Avitli mmiinal piepaiation and antisepsis foi demonstiating llie oxaiies Tins 
makes it possible to use one labbit at least tlnee times The cost ol a test 
lioxxeAei, IS actualh a little moie than one thud of the puce of a labbit because 
of the chemicals and sutuie mateiial usetL The sating is coiisideiable m an 
institution doing a laige numbei of tests 

With the labbits undei ethei anestlicsia lapaiotonnes weie done at first 
We had a high raortalitx in spite of moderatelr eaietul asepsis This xias 
nndoubtedh due to the tiansabdouiinal aiipioaeh to tJie oxaiies lequiiing a 
laige incision iiith a consequent cxposuie and infection of the pentoneuin 
Since the oxaries he against the back of the rabbit at the ends of the iiteiine 
hoi ns, the idea of an appioaeh thiongh the back seemed logical This metJiod 
has been used snccessfullj in peifoiming oophoi ectoraies on mice 


technic 


The Friedman technic' nas followed in administeiiiig the ninie to be 
tested Rabbits used were females thiee to foui months old Occasiomllj', 
howexei, we have used adult females winch had been isolated singh foi one 
mouth The aiiiiiials weie gneii 7 to 10 ec of a filteied moining specimen 
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GOODAIiE .VXD FLA.XAGAX PREGXAXCA TE-^T IX RABBITS 

Of urine through the marginal ear vein Care uas taken to make smre that 
the urine vvas not belou xoom temperature We had one fatalitv after admin- 
istering urine soon after it nas taken from the ice box A minimal period of 
thirtj-six hours nas allowed to elapse before examining the ovaries 

Viepmahon — ^The rabbit, under ethei anesthesia, is placed in the position 
normally assumed bj the rabbit when at rest The loner back is covered with 
tmcture of iodine nhieli is rubbed into the hair nith a sponge The hair nas 
cut nith scissors on some rabbits, and it nas found easier to suture the skin 
The instruments necessary are a scalpel, tooth forceps, a hook, scissors, 
needle and needle holder, and a No 1 catgut sutuie (Fig 1) These are placed 
in a dish of 70 per cent alcohol The operator nearing rubber gloves rinses 



Ins finger tips in the alcohol (The alcohol is filtered after the operation and 
IS used again ) 

Opciaiivc Pioccduic — The opciator locates the fifth vertebra above the 
3 unctuie of the femur nith the coxal oi pelvic bone A 4 cm longitudinal in- 
cision IS made in the nudlinc and should be bisected bv the above mentioned 
vertebra The incision is earned eompletch through the skin which is then 
rcadilv separated fioni the tascii and muscle lavei beneath Because of the 
looseness of the rabbit skin the single incision serves foi the examination of 
both ovaries 

The skin incision is now pulled to one side until the white line of the 
hniibodnrsal fascia is seen This is usiiallv about 2 cm from the midhnc of 
the virtebril (olumii and is just lateral to the thick snerospnialis muscle A 
2 <111 incision IS made through the lumbodorsil fasti i Tlie intcstnus are then 
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seen thiougli the paiietal peiitoneuni The peiitonenm js picked np Bitli for- 
ceps and IS eut allovrin" entiance info the abdominal eaMtj TJie hook is then 
inserted and the o\aiv is biought into mcw Tlie o\aiy is nsuallt found medial 
to the incision The hook sometimes engages with the lioi ii of the utei us or mth 
the tube, but in eithei ease the oiaij is icadih found In a careful opeiation 
bleeding is not usually eiieounteicd The oiary is inspected (Fig 2), and then 
dropped back into the iiciitoneal caiitj The same piocedure is repeated on the 
other side tluougli the one skin incision b\ dialling it o\ei to the proper position 
If the first ovaiT is definiteh positiie, the second oiaii is not examined 

The incisions in the fascia are not sutuied loi two i easoiis First because of 
the difficult j 111 entering at subsequent opeiatious and second, because of the 
time involied The rabbits thus far ha\e not had a henna tliiough these open- 
ings The slnn is sutured wuth No 1 plain catgut, and alcohol is soaked into the 
suture line 



Fig 2 — Operatl^e wound with o\arj exposed on hooK Rabbit in prone position 


In early subsequent operations the catgut is not absorbed, and the healing 
wound is cut out ivith scissois Granulation tissue is found in the old fascia 
wounds and bleeds slightlj^ Sometimes the uterine horn or ovary will be in- 
volved in the gianulation tissue Intestines have never been found in the granu- 
lation tissue 

DISCUSSION 

Some operations were performed after using one grain of sodium amvtal 
mtiaveuouslj’ This acts as an eftective anesthetic on rabbits, and thev remain 
unconscious for five to six hours It is not used regularly liowevmi, because of 
the cost 

In a series of 61 operations on 35 rabbits we havm had 5 deaths from peri- 
tonitis Two deaths occurred after three operations, and three occur red after 
one operation In geneial the rabbits cannot be used for more than three tests 
because of thrombosis of ear veins or granulation tissue in the wounds of the 
lumbodoi’sal fascia 

The test has been repeated as early as three davs following an operation 
which revealed negative ovaries A subsequent paper will deal with tlie results 
of repeated tests in both negative and positive rabbits 
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The defects m the asepsis are fuUj recognized It is, therefore, nothing 
more than partial antisepsis As snch we have had a low mortality and feel that 
the procedure is worth continuing Even with the opeiative time of five to seven 
minutes plus the cost of materials there is a definite sanng on each test 

An operative procedure on rabbits is helpful when one desires a diagnosis of 
pregnancy at the end of fifteen hours The diagnosis can then be confirmed by 
examining the ovaries of the rabbit again at the end of thirty-six hours, and thus 
save injecting a second rabbit 

The question arises as to the disposal of rabbits after the third operation 
AVe have exchanged thiee used rabbits for one fresh rabbit The dealei is now 
trying to breed them. 

SUMMARY 

A simple operative procedure is described for demonstrating rabbits’ ovaries 
The operation is used piimanly in carrying out the pregnancy test in rabbits 
The cost of the test is reduced almost two-thirds, and the extensive preparation 
and asepsis of a laparotomy are not necessary 

The authors insh to express appreciation of the technical assistance of Matthew Carngan 


BACTERIOLOGIC TESTING OP CATGUT SUTURES*' 
Ralph Oakley Clock, M D , F A.C P , New York 


TN CARRYING out most bacteriologic examinations, the object to be attained is 
A the demonstration of the presence or the absence of some particular species of 
bacteria In the case of surgical sutures, howevei, the purpose of the baeterio 
logic tests IS to prove the entire absence of all forms of bacteria, absolute sterility 
Such a procedure must, of necessity, involve a highly specialized technic earned 
out under the most rigid conditions 

CONTA5IINATED COMMERCIAL C \TGUT SUTURES 

Competent bacteiiologists, aftei making extensn e bacteriologic examinations 
over a peiiod of years of commercial catgut sutures marketed in xaiious coT^Z 
have reported a high peicentage of contaminated sutures Thus in Eim-ia h 
B ulloch' found moie than 75 per cent oi the sutures nhich he exai^ned of'embt 
diifei out manufacturers to be infected n ith In mg bacteria In rermnTi m 
found that at least 80 per cent of the commeic.al caSrsLri?hTlm ^ 
contained both pathogenic and nonpathogenie bacteria In the United^ 

Atelcim and Chatfield" examined sutuies fiom seienteen diffr>rrt + ^ 

and found that the pioducts of seien nianufaTtme co" 

Because of the laigc percentage of contaminatenmrerc,^ 

Reported in xanous coiintiies ba competent bacteriologists the eaSl 'T'' 
of c„.„, s„.,.es 1„ nppro.c, n.o.hod „ ™. 

llwoKcd for publlcillon Jinunr^ S joj, Baltimore 
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tiols IS of paiamount impoi’tajiee to bactciiologisls as ■well as to tJic suigical 
pi ofession 


THE PROPOSED STyVlsDARD BACTERIOLOGIC IPSl FOR CVTOOr 

As a lesult of then tliiee-yeai stlld^ of all existing bacteiiologic methods of 
testing catgut sutuies, Slelenei and Chatfield devised and pioposed nliat tliev 
teimed a standaid test foi cffectnelv deteimining llie steiilitv ot catgut Some 
of the essential steps in tins technic aie snndai to tliose devised six yeais ago bv 
Di Benjamin White, and successfiilh used bv him duiing tlie five-vear pciiod 
piioi to the time the standaid test was proposed Ilowevei, tins standaid test 
possesses distinct impiovemcnts and advantages ovci the methods picviouslv 
used foi testuig catgut 

Anaoohwsis — The anaeiobie eiiltme incdniin foi the standaid test is that 
devised bv Nov’v"* in 1893 and so sucecssfullv used bv him since that time for 
anaeiobic cultuie woik The anaciobic seal that was letommendcd bv Jlelenev 
and Chatfield was oiiginallj devised bv nail- in 1929 m connection with the studv' 
of anaeiobes He coined the name “vaspai,” .ind leeominended it as a seal 
which etfectivelj pievents evapoiation as well as the reabsoiption of ovvgen 
Hall also found that the white inineial oil, so widclj used as a seal, is inefficient 
because it is permeable foi oxvgen, and Ins findings weie confiimed bj ilelenej 
and Chatfield 

Incuhation Pcuod — Foi seveial jeais the incubation peiiod leconimended 
and used by Di Benjamin T\nntc foi testing surgical sutures was fourteen dajs 
This peiiod of time had alwavs pioved adequate, because it piovided ample op- 
portunity foi even small numbers of bacteiia that might be piesent in the catgut 
to adapt themselv'es to the new enviionmcnt, and foi the culture medium to reach 
a reduction potential satisfactoiv toi then giovvth The Therapeutic Substances 
(Catgut) Regulations of 1930 adopted br Gieat Biitam specify a peiiod of twelve 
daj^s for incubating the tubes of culture medium containing the catgut sutuies 
However, Melenev and Chatfield found that in a large number of the tubes of 
culture medium containing catgut sutuies the first evidence of growth appeared 
as late as the twelfth or thirteenth dav , and in order to piovude a margin of 
safety, they recommended an incubation period of fifteen dajs 

Neuti ahzmg Flmds — Vaiious chemical substances used in the treatment of 
the catgut itself oi m the tubing fluid, even when piesent m veiy high dilution, 
will often inhibit the growi;h of bacteiia Hence, thev^ exeit a baeteiiostatie ac- 
tion. Unless these chemicals are dissolved and removed from the catgut, so that 
then action is completely neutiahzed, thev will be earned over into tlie culture 
medium where they will inliibit growth of bacteria that mav be contained within 
the catgut 

The first to advise the use of neutializmg fluids was Geppcif'’ who recom- 
mended ammonium sulphide foi removing meicuiial salts About six years ago 
Bulloch advocated the use of one per cent sodium thiosulphate as a neutializmg 
solution for metallic salts Later, he and his cowoikeis recommended the use of 
ammonium sulphide, or sodium thiosulphate w ith sodium carbonate The British 
Therapeutic Substances (Catgut) Regulations oi 1930 specify one per cent 
sodium thiosulphate with one per cent sodium carbonate as a neutralizing solu- 
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tion, and tins solution was adopted and leeommended b-\ ]\Ieleney and Chatfield 
for remoMng the chemicals fiom catgut 

Conti ols — ^Adequate controls are essential if the hacteriologic test is to 
prove reliable and efficient IMelenej’- and Chatfield attempted to surround their 
standard test with every precaution, and the eontiols which they specified aie 
both important and necessaij^ Howei'ei, in addition to their eontiols, other con- 
trols are also required if the test is to be adequately safeguarded In earrjong 
out the standard test, I use the following thiee additional controls which I feel 
are essential (1) Two or more tubes of culture medium are planted with 10 c c 
of each lot of distilled water and incubated for fifteen days to determine the 
sterility of the water (2) At least two tubes of culture medium are planted 
with 10 c c of each lot of the neutralizing fluid and incubated for fifteen days 
to determine steiility of the solution (3) Two tubes or more of the culture 
medium not planted with catgut, but sealed with a layer 2 cm. thick from every 
batch made of the "vaspar” mixture, are incubated fifteen days to deteimine 
sterility of the “vaspar” seal 

During the past fourteen months, I have been using the proposed standard 
hacteriologic test, with the additional three controls just mentioned, for determin- 
ing the sterility of surgical catgut sutures Many thousand lots of sutures have 
been tested during this time, so that I have had ample opportunity of detei min- 
ing whether or not the test is effective 


CONCLUSION’S 


1 Adequate controls are essential for the effective application of the stand- 
aid hacteriologic test, and three additional controls aie herein described and 
recommended 

2 The standard test for sterilitj, proposed by Meleney and Chatfield, 
when used ivith the three additional and essential controls herein described, and 
when used in con 3 miction with suitable neutializing fluids for dissolvino- and re- 
moving the chemical compound mtli which the sutures may be impregnated 
repiesents the most efficient and reliable control of the sterility of suro-jcal cat- 
gut sutures 


RErEKENCES 

1 Bulloch, William The Disinfection and Preparation of Catgut for Surgical Purnoses 

Brit Med Research Council, London, Special Report Series No 138 Part 1 1929 ' 

2 Knorr, M per Kcimgelnlt des sterilen Handelskatguts, Atunchen med VCcliischr 77 

dSIj 1.030 

3 Melonei, Prank L, and Chatfield, Alahel The Stonliti of Catgut in Relation tn 

Infections, Surg Gincc Obst 52 430, 1931 ^ -Relation to Hospital 

4 Noiw, P G Die Kullur anacrober Baktcrien, Centralbl f Baktoriol 14 IRl isoa 

I Hall, Iian C A Review of the Development and -Application of Pbvsmal Ci i 
rmciplM ,n ilic Cutlmljon of OW.gafcIo Aniero^bic Biclom, J Baefer.ol 

" E.. a, 



A MODIFICATION OF TECHNIC IN TERRY’S METHOD OF RAPID 

TISSUE DIAGNOSIS* 


H A Rotiirock, Jr., ]\I D , Ehtju rnrM, Pa 


T he following tcchmc has been found len satisfactoiw, particularlj in the 
cutting of uteime sci apings foi lapid diagnosis In Tem s oiiginal technic 
a thin slice of the tissue for examination is cut with a lazoi The suiface of this 
tissue IS then stained Mith a poh chrome metlnlene blue, the excess stain is 
washed off and the tissue is examined While this method can be applied to 
sobd pieces of tissue it is not applicable to uterine sci apings and other small bits 
of tissue 



Fi& 1 — Position of slide in reference to knife and tissue 



Figr 2 — The finder and slide are both moved in the direction of the arrow 

The difficulty of cutting small pieces of soft tissue can be oieicome br firet 
fieezmg the pieces and then cutting the fiozen mass as follows The uteiiiie 
scrapings oi othei small pieces of tissue aie placed on the stage of a fzeezmg 
microtome and fiozen en-masse YTiile the tissue is still fiozen, a section is cut 
about 1/16 to 1/32 of an inch m thickness The thick section is pieiented fiom 
“rolling up’ by guiding it ivith the index fingei of the left hand The fiozen 
section then lies flat on the miciotome knife The fiozen section is then quickl}- 
transfeired to a sbde befoie thawing takes place This is done by placing a 
sbde perpendicular to the cutting blade of the Iniife and paitially iindei that 
poition of the knife on which the section bes (Fig 1) Then while the left hand 
slowdj diaivs the slide foiwaid the index fingei of the light hand is placed on the 
partially frozen section and it is also drawn foiwaid (Fig 2), transfer! mg the 
section onto the slide This opeiation must be done lapidlr as it ivill be found 

*ReceI\ ed for publication Februarj 1 1132 
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tteHiHiXlt fo'SdTe 'men the proper amount of 

stain IS washed off, which will he a matter of a few seconds, the slide is removed 
f n^t J water being still held in an even position to prevent the tissue fiom 
Wg wash^ok tL excess water and stain are then iviped off the slide and 
\L cover slip is placed on the stained tissue It is then ready foi microscopic 

examination 

1016 Delawaee Avexue 


A COLLOIDAL CARBON FLOCCULATION TEST IN SPINAL PLUID^ 


Preliminart Report 


Purcell G Schube, M D , Hartford, Conn , and Herefrt E Harms, 

Denver, Colo 


A lthough there have been advocated a number of methods with varjung 
technics in attempting a fractional analysis of spmal fluid, all possess 
defects w'hich improvement and refinement fail to remove However, with the 
intioduction of each of these there has been gnen to the field of the chemistry 
of spinal fluid an additative or eliminative contiibution These contributions 
serve two purposes first, they add to or subtract from the diagnostic facilities 
of the laboratory, and second, they advance, in cierj’^ instance, the understand- 
ing of the mechanisms underlpng the pathology of the fluids 

It IS because of these that we feel justified in presenting a preliminary 
report of a study in colloidal chemistry of a flocculation reaction of colloidal 
carbon in a series of spinal fluids The theoretical aspects of the underljnng 
chemical principles will be presented in a later and more extensne report of 
the work Heieiii are tabulated the laboraton results with comparative tests 
which arc loutineh pcifoimed upon all spinal fluids m this institution 

METHOD OP SECLRING SPIN \L PLtilD 

All cases admitted to the Colorado Psvcliopathic Hospital reeeiie admis- 
sion lumbal puiictiiies from which fluid is drawn into stciile tubes for total 
protein, siigai, Wasseimann and colloidal gold tests Part of this fluid was 
used for the colloidal caibon flocculation test Each fluid was set up in dupli- 
cate in the latei set 

The fluid foi the colloidal caibon flocculation test was placed in an ice box 
until used The length of time dniiiig which the fluid stood did not affect 
the tiM ns long ns the fluid remained sterile All contaminated fluids were 
diM ardi d 
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'^lETHOD OF PREPARVTIOV OF TEST 

Se^en tubes ■\\hicli had been a\ ashed tlioioughl\ iinsed uith distilled 
Avatei and diied iveie used Foi comenience test tubes of 100 niiu b% 13 mui 
and of 125 mm bv 16 mm ueie used The size oi calibei of tlie tube used 
did not affect the test These ucie placed in a rack and mimbeied 1 2, 3 etc 
thiough 7 



Flp 1 








■ 1 1 li 



FIs 2 

In each tube iias placed 1 c c of distilled Mater In tube No 1 Mas placed 
1 c c of spinal fluid The contents of tube No 1 m ere thoi ougbh ini\ed and 
1 c c of this mixtuie Mas transferred to tube No 2 This process Mas repeated 
through tube No 6, the last lee being discarded Tube No 7 acted as the 
eontiol 

In each of the se^ eii tubes was then placed 0 1 c c of 0 1 pei cent oxalic 
acid solution Each tube was again thoiougldj miAed In each tube was 
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then added 0 4 c c of 1 pei cent colloidal carbon (The 1 per cent colloidal 
carbon Mas made by diluting 1 c t of Carter’s Black India Ink No 358 to a 
total volume of 100 ec with distilled water at room temperatuie ) Each tube 
was finally agitated until thoroughly mixed 

The tubes were then set aside at room temperature and read twelve hours 

later 

METHOD OP READING TUBES 

The tubes were read, dependent upon the lesmlt obtained, as eithei “floc- 
culation” or “no flocculation ” The “flocculation” was a definite aggregation 
of the colloidal carbon particles which settled to the bottom of the tube leaving 
a clear, supernatant fluid The “no flocculation” was a stable suspension of 
the coUoidal carbon particles and tube No 7 served as this control Anj" ques- 
tionable degree of murkiness betw een these tw o extremes w as considered as “no 
flocculation ” 

Fig 1 IS a typical “flocculation” set Pig 2 is a tjqncal “no flocculation” 
set 

The “flocculation” was designated bj-^ the lettei “P ” The “no floccula- 
tion” was recorded as “0 ” 

RESULTS 


Tables I and II, are the findings in the first 100 cases upon which the 
test was used 


Table I 


DIAOSOSIS S UilBEE or CASES 

General paresis 

26 

Schizophrenia (Dementia precov) 

20 

Senile psichosis 

7 

Organic bram disease 

6 

lipilcpsT (idiopathic) 

G 

Alcoholism 

6 

Manic depressiie psjchosis, depressed pliase 

o 

Cerebro arteriosclerosis 

3 

No psychosis 

2 

Manic deprcssiie psichosis, manic phase 

o 

Taboparesis 

2 

Meningov ascnlar svphilis 

o 

Psvchoneurosis 

2 

Posttnumatic constitution 

o 

Manit dcpressiio psicliosis 

1 

Hjdroceplialus 

1 

Diabetes insipidus 

1 

Multiple sclerosis 

1 

Cerebral hemorrhage 

3 

Constitutional psicliopathic infirionti 

1 

Mental defectne 

1 

Toxic psiehosis 

Korsahoii 's psicliosis 

1 

1 

Total 

100 


SL MM \R1 

1 The method of Londucting a colloidal inrbon flocculation test in spinal 

lliiid IS d( sciilud * 

2 The results oht lined with this tost in 100 conseciitne cases are presented 



CA^h NUMBER 


Table II 



PREVIOUS WORK 


1 General Paresis 

2 General Paresis 

3 General Paresis 

4 General Paresis 

5 General Paresis 

6 General Paresis 

7 General Paresis 

8 Genera] Paresis 

9 General Paresis 

10 General Paresis 

11 General Paresis 

12 General Paresis 

13 General Paresis 

14 General Paresis 

15 General Paresis 

16 General Paresis 

17 General Paresis 
IS General Paresis 

19 General Paresis 

20 General Paresis 

21 General Paresis 

22 General Paresis 

23 General Paresis 

24 General Paresis 

25 General Paresis 

26 General Paresis 

27 Tabo Paresis 

28 Tabo Paresis 

29 Jlemngo Vascular 

Sj-pliilis 

30 lloningo Vascular 

Syphilis 

31 Multiple Sclerosis 

32 Schizophrenia 

33 Schizophrenia 

34 Scluzophrenia 

35 Schizophrenia 

36 Scluzophrenia 

37 Schizophrenia 

38 Schizophrenia 

39 Schizophrenia 

40 Schizophrenia 

41 Schizophrenia 

42 Schizophrenia 

43 Schizophrenia 

44 Schizophrenia 

45 Schizophrenia 

46 Schizophrenia 

47 Schizophrenia 

48 Schizophrenia 

49 Schizophrenia 

50 Schizophrenia 

51 Schizoplirenia 

52 Senile Psychosis 

53 Senile Psychosis 

54 Senile Psychosis 

55 Senile Psychosis 

56 Senile Depression 
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23 48 

23 90 

60 91 
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CASE NUAtBER 


DIAGNOSIS 


^ <1 

g“ gi 

§ 2 S 2 5 g 


57 beni 

58 Seni 

59 Orgi 

D 

60 Org; 

D 

61 


65 

66 

67 [Epilepsy 

68 

69 Epilepsy 

70 Epilepsj 

71 Alcoholism 

72 Alcoholism 

73 Alcoholism 

74 Alcoholism 

75 Alcoholism 

76 Alcoholism 

77 Depression 

78 Depression 

79 Depression 

80 Depression 

81 Depression 

82 Arterioscloiosis 

83 Arteriosclerosis 

84 Arteriosclerosis 

85 Nopsjchosis 

86 Nopsjchosis 

87 hlanic n itli 

Paranoid Trends 

88 Manic Psjchosis 

89 Psyehoncnrosis 

90 PsjUionLurosis 

91 Post Traumatic 

Constitution 

92 Post Traumatic 

Epilepsi 

93 Mental Defective 

94 Cerebral Ilenior 

rliage 

93 Tomo Psichosis 
90 Manic Diprtssiie 
Psiehosis 

97 Diabetes Insipidus 

98 llidrooeiihalns 

99 Psiobop ithic 

Inftrioriti 
100 Korsabofr \ 

I Ps\cbosi'» 
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THE JOUENAE OE lAlSOEVTOKY \ND CLIXICAE 5IFD1C1NE 


With the corapaiatne laboiaton Moik — prolcl cui\e, Wassei niann (hloocl and 
spinal fluid), spinal fluid piotem and spinal fluid sugai 

3 Theie appeals to be a definite coiielation bet^\cen this test and ncuio- 
syphilis 

The authors uish to cypress their appreciation for the coiistnictn c criticism of the 
■nork hr Drs George S Johnson, Eduard It Jlugrage, and Itobert C Lewis 


AN AUTOMATIC PIPETTE POP THE ACCLRATE DELIVERY OP 
VARIABLE QUANTITIES OP LIQUIDS^ 


Philip L Varxei, M S , and Donai d iM Hetier, PhD St Lolis, JIo 


"V VARIOUS laboratoiy pioccduics, such as the examination of yatci, milk, and 
’ sewage foi total haeteiial count, lequiie the use of dilution flasks containing 
exact quantities ol steiile watei Ccitaiu othei pioceduies lequiic the use of 
laige numbers of tubes containing Icnomi quantities of cultnie media Since the 
distiibution bj hand ot these liquids is aci\ time consuming seteial pipettes 
hate been designed to automaticallt measuie and distiibute tins mateiial In 
ireneial, these appliances which aie usnalh made ni the foim of a foui-wa\ stop- 
cock so connected to two side aims that one of these aims is filling while the 
othei is emptjing hace a serious disadcantage in that the\ delnei onh a fixed 
quantity ot fluid and an^ losses in the amounts delnei ed, due to subsequent 
steiilization can be remedied onh by the diicct addition with a pipette ot fiesh 
liquid to the indnidual eoiitaincis Puitheinioie, since these decices are con- 
structed of glass, they aie easih biokeii necessitating caie in then handling 

Since the amount of liquid lost horn a containei dining the pioeess of 
steiilization laiies with the composition, size, and shape ot the containei, the 
amoiuit and natuie of the fluid contained theiein, and the peculiaiities ot the 
paitieular autoclaie in use, the use of a delii'en pipette of fixed capacity for the 
distnbutioii of liquids is often leii undesiiable To be satisfactoiT foi general 
laboratory use, an automatic pipette should not onh' be unbi ealcable, but should 
be so constiueted that it can be lapidlj and easilj adjusted to any desiied 
capacitj' 

Requiimg in oui laboiatoii iiumeious tubes of cultuie media the lolume of 
w^hieh aftei steiilization had to be kept witlun extiemeh close linuts, we en- 
deaioied to design a delnen device so constructed as to oiercome the disad- 
vantages inheieiit in existing tipes of automatic delneiT pipettes The details 
of construction of this appaiatus, which lias been designed tliioughoiit with the 
object of speed and aecuraej in use, aie gixen below t 

The outei section or shell of the appaiatus consists of a foiii-wai stopcock, 
constiueted of brass or bronze stock, fiom the two sides and fiont of which pro- 
ject side aims, as shoivn in Pigs 1, 2, and 3 All external parts of the appaiatus 


•From tlie Depnrtment of Bacteriologj and Immunologr' W’'iEliIngrton Uni\ersltj School 

of for publication Januam 29 1932 

tThls apparatus maj be obtained Xrom the Arthur H Thomas Companj Philaaelpnia. 
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are tliorouglily polislied so as to aid in cleaning tlie device For the sake of 
strength and appearance, the top of the shell terminates in a heavy shoulder 

A somewhat smaller side aim projects from the real of the shell to which is 
fastened an inlet tube for the liquid being distributed Should it prove difficult 
to make the apparatus in one piece similai to the manufactured article, the side 
arms maj be separately turned from biass or bronze stock, and fastened to the 
mam shell by means of properly made soldered joints 

With the aid of a lathe, the shell is caiefullv hollowed out, leaving an open- 
ing extending completely through the apparatus The walls of this opening con- 
veige inward from top to bottom at an angle of about 3 2°, and must be caiefully 
finished to fit the inner, movable portion of the stopcock, to piei ent the accidental 



Pis 1 —Top Mcw ot -lutomatlc test, tube nUer (Main aiMSlon>! ot scale Indicate centimeters ) 


escape of liquid iiom the desiee The shell vails should be 3 to 4 mm in 
thiclniess 

The iiinei monble poition of the stopcock is constructed of biass oi bionre 
slock, carefulh ni'ichined so tint vhen giound into position, the top projects ap- 
proximateh 12 mm ahosc the shoulder of the outer shell v-hcn placed m posi- 
tion, as shovn in Pig 2 A handle of am desirahle length and diameter is fitted 
into the piopctimr portion of this centei piece In means of a threaded oi soldeicd 
lomt 


Holes 4 mm m diimeter aio dialled thiougli the fiont hack and side arms 
of the outer shell at imrles omcIU OO'’ to each other as shovn in P,.r j 

mo^ ihle portion of tlie stopcock ,s then dulled is shovn m Pm j ,o that ihl 
s inous opini,,^ ,,,, ^ at tpe 
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must acciiiately comcicle Blietliei the nioiable aim is turned stiaiglit foiu.ird, 
01 90° to eithei side of the foii\aid position 

The inlet tube, mIhcIi is made so as to tight h hold a lubbei tube, is fastened 
to the real aim of the shell bj means of thi ended connections The boie of this 
tube should be 4 mm in diametei 

An outlet tube, the boie of nhich is 4 mm. in diametei, is connected to the 
front arm of the shell bj' means of a soldei cd lomt The tip of the outlet tube is 
shaiph be\elled, to insure accuraci of delueiT of the fluid 

Tno side aim upiights, made of lieaiy nail brass tubing of 4 mm internal 
diametei, aie consti noted as shomi in Pigs 2 and 3 These uprights are coarsely 
thieaded for all but a shoit poition of then lonei length so that moiable biass 



Fig 2 — Top \iew of test tube filler sbowing oue glass Teser\oir in place and the method of 
attaching the reseiaolrs to tlie adjustable heads 

platfoims, tapped to fit the thieads of the tubing, can be adjusted to occupy auv 
position on the tubes These adjustable heads oi movable platfoims can be locked 
in position at any point by means of leathei ivasheis and biass lock nuts as 
shown in the diagrams The thieaded poitions of the tubes should be of such a 
length that the adjustable heads ha\e a laiige of motion of at least 9 to 10 cm 
The upper ends of the uprights aie carefully beielled so as to pioduee sharply 
defined memsci, thus increasing the accuiaey of volume of the various portions 
of liquid withdrawn from the outlet tube 

The adjustable heads consist of laige flat platfoims, the uppei sides of which 
teiminate in cones machined so that tapered brass shells or caps can be placed in 
position over them and seated bj means of a twisting motion so as to pi oduce a 
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water tight seal These caps should be fitted so as to rotate freely nuthout 
binding 

Glass leservoir tubes of various capacities are made, to be attached to the 
tapered slip caps by means of rubber or wax seals Eaeh glass reseiwoir has an 
overflow tube so located that, with the adjustable head about 2 cm from its high- 
est possible position the maximum dasired i olume of liquid is retained nothin the 
reservoir when the stopcock is closed The additional 2 cim of threading permits 
further increasing the capacity of the reservoirs to compensate for anv losses due 
to evaporation during sterilwation The capacity of the resen^oiis can be ad- 
justed within rather wide limits for larger oi smallei amounts of fluid bj means 
of the adjustable heads 



Tis T — Side \\ew of test tube filler *>ho\\Ing details of construcllon of the spring- tension device 

tlic appfiijtiis IS in use, tlic ftvo ^lass overfloH tubes arc comiGctcd to- 
gctbei bv means of a Y joint, and the excess liquid collected in a container placed 
at the lear of the appaiatiis 

The two uprights aio fastened to the side aims In means of tighth fitting 
threaded joints The side arms aie dulled and tapped so that whcnGie upimht 
tubes aie fitted and hefoie thpv arc bent into their final position, thej pomt 
•^bglitlv to the leai, lathei than stiaight up and down Then, with the stopcock 
nun t limed 90° either to the left oi the light hand side position, so that the va 
nous lioles aie in accunte alignment, the upnghts are bent as shown in Fm 3 
nnlfl Ihoir oulei walls just touch the movable arm tlius acting as stops forthe 

'JIio opening in the ends of the side and front 


arnrs aic closed bv means of 
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scle^\s and A\as]ieis The appaiatu<; can be ihoiougrlih cleaned In iemo\mg 
these sciens and the centei movable aim 

Constant and e\en eontact between the centei and oiitci poitions of the stop 
cock is assnied b-^ means of a spi iiig tension dci lee, the details of which aie shoivn 
in Fig 3 

Rapid and leii aeeniatc dclnen’ of am desiicd amoiint of liciuid into test 
tubes or flasks is possible bi the use of this appaiatus Vaiious sired leseiioirs 
can be used inteichangeabh , so that hi then use it is possible to seciiic anj 
lolume of delnen' meieh by lan ing the height ot the leseii oil's with the aid of 
the adiustable heads 


A SIMPLE PHOTOGRAPHIC KYMOGRAPH AND TBIE 
RECORDING METHOD*^ 


E W Graa, JI D , Tmi la s, N Y 


M ethods of cmploMug the smoked paper kimogiaph foi iceoiding laiioiis 
plnsiologic piocesses are quite ciimbeisome, cspeeialh wheie lecords aie 
to be made on a fairly lapidlj iiioi mg drum A few of the difficulties mai be 
summed up biiefli as follows 

The wilting points aic ficqueiith cithei too tight and refuse to mo\c or 
aie too loose and do not wiite at all It is quite nccessaiy that the surface of 
the kimogiaph dniin and the aic of inoAcmcnt of the wwiting le\eis be paiallel, 
otheiwise the lei ere eithci lea\e the surface oi become too tight when they 
moie Another disadiantagc is the lag caused by fiiction between the points 
and the smoked papei It is scaicch nccessaiy to mention the untidiness 
bi ought about by the use ot a shellac fixing solulion and bj smolnng the paper 
The use of inked wuitiiig points has some of the aboic disadi aiitages, and 
111 addition, the ink sometimes stops flownng m the middle of an expeiiment 
The photographic method of lecoidmg laiious plnsiologic piocesses is hi no 
means new^ The clectiocaidiogiaph and photogiaphie jiohgiaph haic fully 
demonstiated this piinciple Such appaiatus is, how'eiei len expensne 

In 01 del to oveiconie the lattei difiiculti, we coiisti noted a simiile photo- 
giaphic casing in oui laboiatoiv to fit a slaiidaid make Imnogiaph This con 
sists of a squaie box split veitically in the centei to fit aioniid the kimogiaph 
dium The box is constructed of w'ood except tor the front which is a stioiig 
sheet of metal ivitli a eential Aeitical slit winch w'hen in place lies leii close 
to the suiface of the dium A sliding shuttei closes the slit to light and is 
held 111 place by a tiiggei The shuttei (see Fig 1 ) opens autonnticalh b^ 
the tupping of the tiiggei when a side aim (see Fig 21 attached to the shaft 
of the kimiogiaph stiikes one aim of a foiked leiei Aftei one complete 
leyolutioii the side aim stiikcs the second aim of foiked leiei (see Fig 3 ) and 
leleasing the opening spiiiig allows a weakei (closing) spiiiig to close the sliut- 

•Prom the Research Department Letchnorth Villagre New Xork State School for Feeble- 
for publication December 1-1 1131 
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,cr In tins nu>nne, the shntte, ean be regnlet.a to a^o.a .louble e^posme ot 

y™ Sn/L®" may b. depend, ng on the speed and accuracy 

desnia A timing method £o, a sloulv moung drum has been dcsciibed by 
Onllrngivorth' m frhich the shaft of a si nchionons electric clock made a contact 
a «eo„d thereb, energicng a rngnal magnet We are emplomng, m reac- 



C Slda «Lt8 
D Forked lever 



i. Shutter C Tiding dl*o 

B Trigger 
C Side era 
I Opening spring 
T Cloelng eprlng 

lion lime exiioi imcnt's an ahiimnnm disc A\ith peifoiations neai the edge The 
disc IS luined hv meins of a sMichronous eioctrie clock evacth one reiolution 
,i spfond Tlie numhei of ]iciloritions jn the circumference determines the 
numhei of lipihl ll.islies tliat pass thiougli the lower end of the sht pei second 
Ihc dis( wo use in most of onr work Ins tweiiti perloiations and thus lecords 
inleixals ol a twuiticth ot a second 




76 


THE JOURN VL OF ] .VBOR \TORY AND CIAKICAt, AIEDICINE 


A strong beam of light is tin own thioiigh the slit This is accomplished 
by means of a parallel ray electric light or sunlight reflected from a mirror 
Sunlight gnes the best records from a photographic ^^e^\'pomt AYe use rapid 
black broimde paper which comes in rolls tirentr inches in width and can be 
cut as desired A record taken in our labor atom is reproduced 

The insti-ument is quite applicable to such experiments as latent period of 
muscle, velocity of nei\e impulse, reflex time, reaction time and, in fact, am 
experiment where a short paper Irvunogiaph is used 

AVe are employing the above described apparatus to deteimine simple re- 
action time to light in a senes of mentalh deficient children The reaction time 
is recorded b> means of tvo signal magnets placed in front of the slit The 
lower signal magnet records on the paper the exact moment that a small 3-^olt 



Fig 5 — Roictlon Time record reduced to ono-tlilrd actual 


light bulb IS illuminated The subieet responds bi the touch of a light key 
which actuates the upper signal magnet In this mamrei not onli is the time 
inteiwal between stimulus and reaction recorded but the duration of the stimu- 
lus and the response and also the time inter \al betneen stimuli Another 
advantage in closing the circuit in both signals is that the lag of each magnet 
will be piacticallj’ the same 


SDAIM.UIX 

1 A Aery inexpensne photographic attachment has been de\ eloped for a 
standard make kj-mogiaph 

2 A simple and accurate method is described for recording short time in- 
ter 1 als photograpliieallv 

3 A reduced photograph is shown of a reaction time record made ■with the 
apparatus desciibed 

REFERENCE 

1 ChiUingTvortli, FeliA P A New Time Marker, J Eab A CLI^ Med 1G 912, 1931 





A SIMPLE APPARATUS FOR REMOVING GASTRIC CONTENTS 

FROM DOGS* 


S L llOSKOW ITZ, B S , M S , AND C M WlLHEDAIJ, M S , M D , 

Omaha, Nebr 


I N ORDER to obtain samples of gastric juice from dogs, M^e have devised a 
rather simple apparatus, Mhieh, m our hands, has jaelded very satisfactory re- 
sults Bnefly, the complete outfit consists of a box to hold the dog and a suction 
apparatus connected to a stomach tube to obtain the gastric samples 



Fig 1 — B Chain enshfcatlied In rubber tubinp -iround doc 6 necl P Post In srbirb 
front partition is inserted S Spindle uliich holds front partition at desired heicht T V'iriiil 
partition aiilcli slides in prootes in P ^*e»..eu neibnt. x, front 


The box is so aiiaiigcd that it can be adjusted to the length and height of 
tlie animal used bi means of two sliding partitions, one m front sliding up and 
doiin, hating a U-sliaped section cut out at the top (Fig 1) m order to aceom- 
niodatc the neck of the dog and the other in back {G Fig 2) vhicli tan be 
pushed font aid oi backmaicl to accommodate the length of the animal At- 
taehcd to the front paitition is a chain ensheathcd in a small piece of rubber 
tubing (71. Fig 3), ttlndi fits otei the dog s neck and thus pretents him from 
shpinng attat from the expciimenter 

A bit, consist mg of a piece of soft ttood about six inches loim an inch and 
aj^ttide and tbree quarters of an mth thick ttith a hole sufTiuenth largi to 
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allow easj entiance of the stomach tube is placed in the anininl’s mouth uhen 
1 ead^ for pumping 

The box is thiitv inches long, fouitcen inches high and se\en inehes nide and 
IS mounted on foui legs At inteiials along tlie sides slits aie dulled through 
■«hich straps can be passed m oidei to secuie the animal and prevent any unde- 
sirable mo^ements (Z, Fig 2) These straps can be passed both undei and ovei 
the animal We ha-se ne\ei found it necessary to stiap in oui animals, the neck 
stiap and the nan o\\ ness of the box being sufficient to prexent am senous dis- 
tuibances at am time 



Fig 2 — A Stomach tube attached to one end of T-«:hnped glas*^ tubing B Same as m 
Fig 1 C Bellows D Wood block in which T-shaped glass tubing is sunken for protection 
against injury and to render secure D Two-wa\ stopcock F Hea^J rubbei tubing connect- 
ing lower end of T shaped glass tubing to suction flask G Rear partition which slides forward 
or backward H Grooves which flv rear partition at desired place I Slits through which 
straps maj be passed to keep animal steadj J Heavv rubbei tubing connecting suction flask to 
one of tlie glass tubes in rubber cork of five-gallon bottle 


Along the side of the box a T-shaped piece of glass tubiug is sunk m v ooden 
grooves (D, Pig 2) to pi event its accidental breakage This glass tubing is the 
essential feature of the apparatus 

As can be seen fiom Fig 2, one end of this T-shaped glass tubing is con- 
nected to a pair of bellows thiough a t\\o-x\aj stopcock {E) The otlici two 
ends of the T-shaped glass tubing aie connected to a suction flask and to the 
stomach tube respeetix elj^ The suction flask is in turn connected by means 
of heavx' lubber tubing (7, Pig 2) to one of two pieces of glass tubiug in the 
rubber cork of a fixe gallon bottle (not shoxvn in the figuies) The othei piece 
of glass tubing in this rubber cork is connected through heav;> lubher tuhnig to 
the water suction pump The fix e gallon bottle rs put betxx eeu the suction pump 
and the suction flask to piexent the contents of the suction flask fiom being 
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pulled into tlie water pump uheii the suction is turned off It has been found 
advisable to partly fill the bottle vith water before usmg 

When running an experiment the animal is placed m the box, the rear parti- 
tion adjusted to his length and the front to his height, his neck is pulled forward, 
the chain passed over it and attached to a hook on the front partition His 
mouth IS opened and the bit placed tiansversely across his teeth The stomach 
tube is then dipped into water to lubricate it so that it passes easily down the 
esophagus, inserted into the hole in the bit and passed down into the stomach 
Suction IS then turned on and within a few seconds the stomach contents wfil 
pass into the suction flask Very often the suction causes the tube to adhere to 
the stomach mucosa or the tube becomes plugged with mucus or food pai tides 
At this point we resort to the bellows The stopcock (E, Fig 2) is turned so 
that air can be passed into the stomach, and the rubber tube connecting the side 
arm of the glass T-tube ivith the suction flask is compressed to prevent the an 
from getting into the suction flask and facilitate its passage into the stomach 
When the stomach tube can be freed from the mucosa (determined by attempting 
to move It about), the stopcock E is turned, cutting off the bellows, the lubbei 
tubing F IS leleased and the suction is again free to act 

If fluids are put into the stomach by means of a stomach tube an almost 
quantitative return can be obtained in a few seconds 

We have found that after the first few experiments our dogs rapidly be- 
come accustomed to the sensation of a tube being passed and in a very short time 
offer no resistance 


AN IMPROVED MARKING FOR PRECISION SYRINGES 


Warren T Vaugh,\n, M D , Richmond, Va 


^HE familiar so-called tubercubn sjwinge has found probably its gieatest utili- 
zation in allergic diagnosis and theiapi The allergist veiy often has occa- 
sion to recommend certain dosages of treatment extracts which are to be given 
either In the family phi sician oi In the patient himself The presence on all 
Inpodeimic sjuiuges of two different scales, the metiic and the minim, frequently 
leads to confusion No matter how eaieful one may he in stressing the fact that 
dosages should he gncii on the basis of the metiic scale, too often the plnsieian 
01 the patient or the muse uses the mmim scale, theieln gn ing the incorrect dose 
As an example, a patient was being treated In his family physician and was 
suiiposod 1o he getting 0 6 c c of 2 pei cent ragweed exfiact Both the patient 
and the plnsienn nssuicd mo tint this was what he was lecening Reportin'^ to 
the offioe for one of his tieatments he was gnen OGcc of 2 per cent ra-weed"ex 
tract which w as pi ompth follow ed bv a mild general anapln lactic reaction In 
^cstIgntlon 111 collaboiation with the plnsician then developed that after all the 
pitieiu had hceii iccening G mimins instead of 0 G c c When he did lecene 
OGcc he w as tberefoi c gi\ cn i "iO pei tent lai gci dose 

The admmist, ition of nisuhn luheuuli.r vaccines part.culailv aitlmtis 
xaccnics and all oth. r snbstames u, which minntc carefullv measured doses must 
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lie given is fraught -M'lth this same potential souice of inaccuiacN as long as there 
aie tMo diffeient scales on the si imge and nhen moic than one pei-son niai he ad 
miiiisteimg the tieatment 

To ciiciiniient this disadiantage Bcctou Dickinson and Comiiani ha'^c col- 
lahoiated -nith me 111 the mamifactmc of a piecisiou sjninge of the tuhereiiliii 
sjiinge t 3 'pe, possessing the iolloning adiaiitages 

1 Only the inetiic scale IS used, iMlh giadnation to hundiedths of a cubic 
centimeter 

2 In place of the iiimim scale theie is a eoai'sei giadnation in tenths and 
t-weutieths of a cubic centimctei 


liniliiiiliiiilMilfiiiiliiiiliiiiliinlmiliiriliMiliinlniiliiiiliiiiliii^Miiliiiiliiiiliiii]^,® 

I ' I ' I ' I <1 M ' I • I ' I ' M I 

Vnug^jan Scn.le 


ti[|iTiriTbiTif^'^iii5 iiiTunpitl* iilitirnTnrtiM^iiiT ihIimT j’i 

V'lUgh'in Sjrlngo 

3 The white line lunning the length of the baircl, behveen the two scales is 
omitted, thus pioiiding an obseiiation channel tluoiigh nhich the position of the 
tip of the phmgei niaj be obseiied 

4 The etching of the giadatious on the oidiuarj tuberculin svringe, while 
nanow, aie still vide enough to cause some small laiiation in the aceiuaci of 
the dosage The -width of the etching on the nen siwinge, being onlj' five-eighths 
that of the old, inci eases precision 

5 In the old stjle tubeiculin snmge nheii the plunger is pushed wai' m, 
its tip does not alvsais coiiespoud exacth to the zeio on the scale In this case, 
one must be cai eful in ginng hj podermics not to di n e the pluiigci home but to 
piess it just to the zeio maik The new siwnige has the zeio giadation as ac- 
curatelj’ as possible on a le-sel with the tip of the phingei when fnlh inseited 




NOTE ON A METHOD EOE THE JIANIPULATION OF BLOOD-DILUTION 

AND MICRO-PIPETTES* 


pAXJii L Kirk, Ph D , axd Rorerick Craig, Ph D , Berkeley, Calif 


I T IS a well known fact that the manipulation of pipettes for dilution of blood 
for corpuscle counts is both awkwaid and bable to be inaccuiate due to the 
difficulty of setting the meniscus accurately on the calibration marks Inac- 
curacies of several percentage may be introduced from this source alone unless 
great care is exercised, and if this is done, the loss of time is considerable For 
these reasons, we have constructed the blood-ddution pipette shown m Fig 1, A 
The diagram illustrates the design when a dilution of 1 to 10 is desired as in 
counting the white cells A sort of sjTinge was eonstiucted by grinding a 
plunger into a tube of 5 mm. inside diameter, and this was sealed to the top of a 
blood-dilntion pipette The dence is operated entirely with one hand, thus mak- 
ing it entirely practical for the medical profession, since the ear or finger from 
which the blood is taken is normally held with the other The top of the plunger 
IS readily handled ivith the thumb and forefinger, while the body of the pipette 
is grasped between the other fingers and the palm of the hand The plunger is 
lubricated with a little oil or vaseline With this dei ice, it is a very simple mat- 
ter to accurately and rapidly set the meniscus exactly on the calibration mark 
without any secondary adjustment -whatever hloreover, the use of a mouthpiece 
IS entirely eliminated 

In microanalysis, the PregP type of pipette is habitually used Experience 
with this type of pipette has shoivn that two difficulties are encountered The 
first IS the disadvantage encountered with blood-dilution pipettes, \ iz , that the 
meniscus is difficult to adjust accuiately since the zeio mark is placed on a gieatly 
constricted portion of the tube The second lies in the fact that if, as is usually 
done, tlie pipette is sucked full to a point aboi e the mark, and allowed to drop 
to the mark, the tube is wet above the mark, and on the subsequent washing out 
this liquid IS also washed out MTnle this is a small eiior, it prevents the hi "best 
precision from being attained 

At first ve intended to make a series of pipettes equipped with sjmnges as 
an intcgial portion of the apparatus, as nas done ivith the blood dilution pipette 
Since 0111 needs were for a graded senes of pipettes lianng a range of lolumes 
from about OOlec toOlec and a considciable number vere desired it nould 
ha\e been ^elv labonous to constiuct all these as planned We ha\e instead 
made the pipette scries ns ilhistiafcd in Fig 1, B, from capillai-j tubing, and m 
the top of each ve ha\e fitted a needle fiom a tuberculin sncingc oFoo cc 
capaclt^, ind scaled it in place nith ecinent The tubeiculm sjringe itself can 
now be used with an indefinite number of pipettes, and the difficulties abo\e 
omiraenited ire entiich oieicoine Pipettes aie easih constructed m such a 
‘”1' desired aohiinc and almost ana dcsiied acturac\ The 


•rn%m tlio I>Ul^inn of B5oclKnil«tr\ l.nI\<rFlt\ 
I for publlc'xilon l-tltru'Tr\ c 1*Z2 


of C'lUfoml'X MfOIrnl 


^cliool 


SI 



S2 


THE JOIXRXHj or lAnORATOR'V AND CIIXICAH ’^IFDICIXr 


capiUaiy is somewhat constiieted at the point mIicic tlic calihiation niaik is 
placed, so that the ^llla^oldah]e eiioi of leading nia'v be i educed to almost any de 
sued lalue Too gieat constiietion giies use to difiieultics due to eapillaiitr If 
small enough eapillai\ tubing is a\ailable, this constiiction is imnecessan An 
eiroi of 0 1 mm in reading the meniseus e.iuses an eiroi of 0 02 c mm if the bore 
IS 0 5 mm m diametei The pipette must be cahbiated iMth meieuiy, and ■washed 
out 111 use as is done •\nth the Picgl tiTie of jnpette It must be mentioned that 
the same s-\Tinge and geneial constiuetion aie equalh applicable to much laigei 
pipettes than those built by us 



A similar method of manipulating pipettes has been suggested b 3 Dull - 
These were of the ordinary macro Aaiiety, -where feivei adiantages of speed and 
acciiracj^ are gained than with those deseiibed bj' us iMoreover, his ainange- 
ment ivas adapted to use nith bacteiial cultures, largely for the sake of safety 
rather than to aclueie CNtraordinaiilj fine nianipulatn’’e teehnie The rubber 
connections used in that design -w ould make it next to impossible to calibrate a 
pipette -with mercury, as we hai e found from experience, since the great suction 
exerted by a column of mercury distorts the rubber connection, and makes an ac- 
curate adjustment of the meniseus very difficult Both the uses and design of 
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our apparatus are diffeient, and we believe the adiantages to be gamed heie are 
even gi eater tban those gained by Duff in the solution of his paitieular technical 
difficulties 

RETEBEXCES 

1 Pregl, F Quantitatne Organic Microanalysis, English ed 2, Philadelphia 

2 Puff, DOB Improved Pipette Manipulator, J Lab &. Cluj Med 15 1027, 1930 


NOTES ON APPARATUS FOR PERFORMING THE KLINE TEST‘D 


Thomas B Magath, M D , Rochester, Mixn 


T he increasing popularity of the Kbne test and its use in large institutions 
has made it desirable to develop certain apparatus to facilitate the per- 
formance of the test 

PIPETTES FOE ANTIGEX 

The pipette foi the antigen, as recommended by Kline, is made by pulling 
out a piece of glass tubing so that the tip has an aperture which will permit a 
drop of antigen of fiom 0 0075 to 0 0085 cc to be delivered This pipette is 
very delicate and easilj hioken A permanent pipette (Fig 1) can he made by 
drawing dorni a piece of 5 ram glass tubing and sealing into the attenuated end 


"0 ! 5 cm 

Pig- 1 — ^Pipette for antiten with shaft of gold needle sealed into tip 


15 cm 


a half inch length of a gold needle shaft of number 21 gauge The end of the 
needle after being cut off squaieh is pobshed domi until the wall becomes ttnu 
enough to allow a drop of antigen of 0 008 c c to be delivered , the size of the 
drop is determined not so much bv the diameter of tbe opening as by the thinness 
of the nail at the tip Such a pipette mil dclner the exact amount of antigen 
indefmitclv 

HOLDFE rOR SLIPES 

Fig 2 illustiatos a eomenient and simple slide holdei so that the slides after 
icccning the scinm and antigen can be rcadih picked up from the table without 
d ingei of spilling The holder is made of anv suitable thin metal and is folded 
as indicsfed m the figure The slide should pioieet a half inch beyond the marmn 
of tlic metal “ 

nr vTFR I OR par \mx 


Rings of paraffin, icquning the use of melted paraffin must be made on 
gl iss slides m Older to perform the lest To gne the best icsnlts, piiaffin sbonld 
be It a temperature of about 165'> C Since tins appioachcs the tempeiature 
at nlmb pn iffin tilcbes fire and snuc paranm of tins tempeiature mil blister 
till skin ntberlndh an electi jc bi -itcj has been th’.icwd (Figs 3 and 4) s 
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that the heated paiaffin ivill he kept at a lelatncly constant tempciatnie ivith no 
dangei of hemg set on fire and no dangei of spilling To make the hov, sheet 
iron of nnmbei 16 gauge is folded as illustrated, and the ends welded in It is 
insulated on the inside with asbestos, and on this is placed a simph wound heat- 
ing element of nichiome wiie Suitable steel encased heatci’s can be purchased 
on the maiket ■with a wattage of 150 Near the heating element is placed a simple 
biometallic theimostat such as is used in heating pads On the top of this is now 
placed anothei sheet metal box with welded ends Asbestos is packed m aiound 
this and a sheet of asbestos is placed on top betneen the two metal hoses Once 
the theimostat is piopeili adpisted no fuithci caie is neccssaiv 




MACHINE® FOR TILTING AND SH UvING SLIDES 

Aftei the antigen and seium aie mixed, tlie slides must be shaken, and the 
edges tilted m lotation without leiolution foi tlnee minutes, so that all edges of 
the slide are tilted m lotation eieiw second The motion imparted to the sbde 
will be cleaily deseiihed later 'When laige numbers of these slides haie to be 
used lotation by hand becomes Teiy laborious and tiresome, in addition to that 
it IS impossible to keep up a steady and constant speed of tiltmg in rotation 
Theiefore, to peifoim this act, a macliine has been designed which may be undei- 
stood by lefeience to Figs 5 and 6 and the following desciiption 

A-A designates two of the foui pan-shaped containers oi slide holders 
mounted on the plate B, which is seemed in the inner ring of the ball bearing C 
the outer iing of which is in turn secured in tlie plate D Plate B is mounted 
on and secured to the semicii eulai piece G mounted in the housing J The piece 

•This machine was designed and built in Tlie Mayo Clinic machine shop by Mr George 
G Little 
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G IS giaduated at G foi tlie degiee of tilt to which the plate holders A- A may he 
set, accomplished hy and through the action of the worm thread on the shaft E 
meshing in the circular rack of the piece G It is turned hy the knurled head I 
An angle of 15° is correct for peifoiming Kline tests The stationary shaft F 
IS mounted secmelj m the base of the machine Q and passes up thiough the 
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hollow spindle oi shaft K to tlic uiinorsal mint 77 The unnersal joint E is 
supported hi four pnot screws two being in the ^oke at the upper end of the 
shaft r and two in the huh oi trunnion of the plate B within the inner nno- 
of the hill hearing C The housing 7 is set tired to the mam dm mg shaft K, 
nsts tin reon, <md is caiistd to ictohc wlien (he shaft K is set in niotiof Shaft K 
IS loLatid m suitable certical bearings T upper and U lower, mounted m the 
mam housing of the iniKhme and supplied with projier long-time lubrication oil 
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eaMtics Sliaft K is siippoited cndMise iMth a ball-tlimst boat mg that svislams 
the iveiglit and pioiidcs antifiietion in coniunction nitli tlie nppci bearing C, 
thus making it possible to use a aciv small, lo\\-poi\eied motor to dine the 
machine Shaft K lias a -woim nlieel (not slioun) mounted to mesh -uitli and 
be dinen bj the ivoim N on the small shaft in the healings T and ir, the norm 
X IS also pronded nith a ball-thiust beaiiiig M The pait P is a detail of 
construction in which is located the lowei loitical shaft bearing and facilitates 
assemblv of the machine The pait P is a small flexible coupling connecting 
the uoim shaft X to the motoi (S', ■hIiicIi is a cheap fan motor In action the 
glass plates being placed m the holdeis A-A, the worm 71 is tuincd to bung tlie 
holdeis into the pioper oi desiicd angle as indicated at 0, the motor stalled to 


@ © 



cause the shaft X to levohe, eairving the housing J with it and also causing the 
outei ling of the ball beaiiiig C to leiohe which, due to the fact that the level 
of zeio shaft of G and tlie iiug C, plate B and holdeis A-A have been changed 
to an angle with the shaft Ji and sliaft F inipaits an osciUatmg motion to the 
plate B The innei img causes the nun ei sal joint to assume a like angle, per- 
mitting the shaft F to remain stationaiy although the paits X J G C, B and 
A-A aie caused to levohe It is the action of the uniicisal joint and the sta- 
tionaiy position of the shaft F holding the plate B and the inner img of 0 
stationaiy that peiinits the outer iiug of C, togethei with G and 7i to revolve 
and impart a continuous tilting motion to A-A 

This moi emeut is a ei v simple and is easily understood if one thinks of the 
end of a round shaft cut off at an angle other than a light angle, then, while 
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it IS revolved m a veitieal position, if a rectangular plate is held against the end 
surface of the shaft, at the same time pi eventing the plate revolving, the motion 
imparted to the plate will be like that of the machine heiein described 

The machine may be used to perform all manner of slide agglutination tests 
and mil give great constancy in peiforming the Kline tests, both on serums 
and on spinal fluids 


THE VALUE OF SITOSTEEOL AS A FOETIFYING AGENT FOR 
BEEF HEART ANTIGEN USED IN THE PRECIPITATION 
TEST FOR SYPHILIS* 


B S Lewne, Ph D , Chicago, III 


I T IS now knovm that cholesteiol is not the only substance which increases the 
antigenic strength of alcoholic beef heart extract, but that this property is 
possessed by several of the sterols Eagle' has made a study of this subject 
He selected 50 water-insoluble alcohol-soluble substances and tested them for 
then antigen fortifying properties Nineteen of the substances had to be dis- 
carded for technical reasons Of the remaining 31, 16 proved to possess slight, 
7 fair, and 8 very good fortifjung qualities First on the list of the 8 stood 
cholesterol, a reagent well knoivn to serologists It was followed by sitosterol 
The latter belongs to a gioup of phytosterols, and as used by Eagle constitutes 
the water-insoluble alcohol-soluble nonsaponifiable fraction of wheat germ In 
conjunction with cholesterol this reagent proied to possess ample sensitization 
power in Eagle's experiments 

The final reagent used m the experiments lefeired to consisted of the con- 
centiated beef heart extract to which were added 0 8 per cent cholesterol and 
0 8 per cent sitosterol This supersaturation is accomplislied hi boiling Upon 
cooling, the excess of cholesterol and sitosterol ciystalbzes out It is, therefore, 
iiccessaiy to heat the reagent at 56° foi some minutes before the antigen-sahiie 
suspension can be prepared for use as per titer Eagle concludes that “the 
Wasseimann leaction carried out with this anticen appears to be the most 
sensitive of biologic tests,” since a 1 10,000 dilution of the antigen sufficed to 
gne a four-plus fixation mth a stioiiglj positive serum specimen 

It must be stated at this point that such liigh degree ot fortifjung powei 
IS not limited to sitosterol, nor is it a losult of supersaturation of ^he beef 
heait exfiaet mth the sterols On several occasions 1 have pzepared a hmhlv 
Iccitholwcd Kohnei antigen, foifified bv the addition of only 0 2 per cent choles- 
terol, the pnmaiv titer of which was 1 10 000 The Kolmei antigen used in 
the hhoiatoiv of the Institute at this time is 0 5 cc of 1 1,000 dilution, and 
this, of course, is ten times the pnnniv titej In view of the above, the state- 
ment tint “there is reason to believe th it this antigen (cholesterol sitosteiohzed) 
po>-sosses almost the maximum sensitivjtx obtain ihle ’ and that “anv further 
imiirovoment must aw nl the distovcrv of hettei sensitizers, ’ appeals umvai 
nnlcd ' ^ 
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The experiments refeiied to appaientlj waic tlcsifnied to show that exces- 
sive sensitization bv a foitifsiiifi asrent is not a potent dangei, and that vath 
the combination of cholestciol and sitosteiol, it is possible to continue to increase 
the efficacj of the antigenic leagent, nith no dangei of giving falseh positive 
tests Such a Men must necessaiih lest uiion the assumption that the com 
plement fixation and antigen piecipitalion leaefions, b.ised upon lortified beef 
heart extiaet, aio imnuiiiologic icaetioiis specific loi sjphilis Theie is still no 
unanimity of opinion on tins point Sh piactieal expeiienee and expeiinicntal 
eMdence lead me to the contlusion that the reactions ,iic tiulj immunologic, 
but that they aie specific foi siphilis onh Mheii hept nitliin eeitain zonal 
hmits of leactioii = And the degiec ol toitificatioii of the beef heart extract 
IS one of the faetois nhicli detei mines the safe limits 

Antigen precipitation in siphilis follows in a geneial way, the tj’pe-cuiie 
of colloidal pieeipitation Accoiding to tins t\pe-cui\e, aggiegatioii of the 
suspended antigen inci eases to a maximum with the ineicase in the content of 
any one of the constituents of the imniuno colloidal si stem of pieeipitation 
Furthei inciease m the content of the paiticiilai constituent leads to a pro- 
giessne i eduction in the aggiegation of the antiuen particles The continued 
ineiease in the foitifiing steiol content oi the beef hcait extract afteets the 
pieeipitation leaetiou sinulaih Theieioie, a point is leached beiond which 
fiuthei addition of the loi tilling agent to seiums ot wealcei leaction (keeping 
the lipid content of the alcoholic extiaet constant) tends to lefnin tlie sensitized 
particles m a state of dispeisioii The foice that kec])s the particles in dispei- 
sion is sufficiently stiong to effeetnely les'st the settling powei of oidinaiT 
ceiitrifugahzatiou Fiider such conditions suspended antigenic ])articlcs sen- 
sitized bj' immunobodies othci than of siiihilitic oiigin being geneialh of a 
loiv concentiation, wall leniani in an iiiMSible state of suspension The same 
is tiue of suspended antigeiuc particles sensitized by si-iilnlitic immunobodies 
of low concentiation It is eiidcnt, thciefoie, that in antigen pieeipitation 
in which Msibihti is the solo ciitenon loi the judgment of the positniti of 
a seium specimen, the dangei of obtaining falseh positne lesults with an exces- 
sn ely fortified antigen is not \ ei i gi eat 

The dangei of bnugmg about nonspecific leactioiis in complement fixation 
IS moie potent than in antigen pieeipitation The dilutions ot the constituents 
used 111 this leaction, and ot the antigenic leagent in paiticulai, aie high The 
ciest of the cuiie of sensitization and with it ot complement consumption is 
not leached as leadih Continued inciease in the steiol content of the beef 
heart extiaet, eieii beyond the point of noimal satuiation, continues to widen 
the zone of leactnity of the antigen This is accomplished mainli thioiigh an 
inciease in the suiface aiea that has become activated to complement consiimii- 
tion A point is finalh leached at which the fixation of complement bv anti- 
genic pai tides sensitized bj' immunobodies othei than of siiihilitic oiigin ex- 
ceeds one unit, inalnng nonspecific fixation CMclcnt 

Abundant expeiienee has shown that sensitization of the beef heait leagent 
and the piopoitionate fixation ot complement mac be of a truh immunologic 
natuie, but may be caused be immunobodies othei than those of syphilitic 
oiigin The woik of Kolmei indicates this^ It is also recognized bv the 
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insistent demand for a “standaidized technic ” Experimentally this can be 
demonstrated by a laborious valuation of the results of a large number of 
cases ^ A quantitative comparison through a simple technic limited to one senim 
■mil prove only the inciease in the intensity of the antigenic reaction of the 
beef heart extract ivith the inciease in the content of the steiols It ■will thiow 
no light on the specificity of the highly foitified reagent To arrne at the 
proper conclusion -with regard to the limits of specificity in fortified beef heart 
extract, it is imperatiie that series of numerous complement-fixation tests be 
performed in ivhich use is made of the same beef heait base fortified -with 
cholesterol or other steiols from 0 1 per cent up to supersatuiation (about 


2 0 per cent at 56° ) 

Experimental evidence prming this point vnll be piesented in a forth- 
coming report The work lepoited in this paper is limited to the study of 
the value of sitosterol and of supersaturation as means for the fortification 
of antigen used in the precipitation reaction 

As a result of his studies on sitosterol as an antigenic foitifier, Eagle devel- 
oped what he terms a more sensitn e flocculation test ■’ The test briefly is as 
follows An alcoholic beef heart antigen is piepared practically in the usual 
manner and is foitified b^ a combination of cholesterol and sitosterol to the 
point of oversaturation One cubic centimeter of the fortified antigen is mixed 
with 1 3 c c of 4 0 per cent NaCl solution This antigen-saline mixture is left 
at rest for thirty minutes to undeigo a process which Eagle calls “npening ” 
Eour hundiedtbs of a cubic centimeter of this antigen-saline mixture is then 
placed into serologic tubes to vhich 04 cc of the inactnated serum is added 
The tubes are properly marked for identification, and the set is shaken in the 
Kahn shaker for tvo minutes Following this, the sets are incubated at 37 5° 
for foui hours oi longer The tubes aie then centrifugalized foi ten minutes at 
a rate of 3000 r p m One and tuo-tentlis cubic centimeter of sahne is then 
added to each tube, and the results leacl A comparative stiidj was made 
of the lesults obtained bv this neu precipitation test with seveial otlieis It 
was found that the new test possessed some technical advantages ovei the others 
but that it chd not attain the degiee of sensitn itv claimed foi it ® Some serums 
from known svphilitic cases which wcie positive by the Kolmer and by the 
highh eholesteiolized complement fixation and bv the Kahn had to be recorded 
as negative and doubtful bv the new test 

Close obseivation soon convinced me that sitosterol and cholesteiol added 
jointlv to the beef heait extract did not inciease the sensitivitv of the antmen 
as expected and that supersatuiation with cholesteiol alone was as efficacious 
as with a combination ol the two foitifiei-s It appealed, in fact, that satura- 
tion oi the beef heart cxtiact with eitliei or both of the foitifiers is no lequisite 
for 1 highlv sensitive antigenic leagent, and, further tint supeisatiiiation 
lepicsents i point hi vend the optimum foi piecipitation 

The following expeinnents weie pei formed to veiifv the results of the 
jiieliniinarv observations 


Sixtv light cas,s with histones of svphilis were suhiected to the EaHc test 
using 0 04 , 1 of the antigni s.,],,,,. suspension and 04 ce of the inachv ited 
seiuiii Tin tubes wire shaken for two minutes .md incubated at 37° for four 
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bolus Tlie^ -neie tlien centiiiugah/ed saline .ulclecl, <nul the icsults lead and 
lecoided as desciibed m auotliei papei ' TJic same seiunis nerc subjected 
to the following pioeedine 0 05 cc oi the Ivahn .intigen-sahnc suspension 
uas placed into Kahn tubes To each was added 0 15 c c of the coirespondmg 
seiuni The set was sliaken foi two minutes, plated ni the ineubatoi for four 
hoiiis, the tubes weie ceiitiilugah/ed the same ns tor the Eagle tests and Ice 
of saline «as added The icsiilts aic shown in Tables I and II 
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•P-M = Plus-ailnus 


T\bijE II 


IlEamTcrLATioN' 


Total No of tests 

68 

Total positives by tlio Eagle teclinie 

64, or 94 % of total 

Total positives bj Kalin 1st, centrif 

58, or So % of total 

Plus minus by Eagle tecbuio 

2, or 3 0% of total 

Plus minus by Kahn 1st, centrif 

2, or 3 0% of total 

Negative by the Eagle teehmc 

2, or 3 0% of total 

Negative by Kahn 1st, centrif 

S, or 12 % of total 

Total aienge value, by Eagle technic 

2 9 

Total average value, by Kahn 1st, centrif 

2 4 

Avenge of positives, by Eagle technic 

3 1 

Average of positives, by Kahn 1st, centrif 

2 S 
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It IS seen fiom Tables I and II that the Eagle technic resulted in the gi eater 
nuuibei of positives (94 per cent) as compared with the Kahn (85 per cent) 
The general intensity of the reaction was also greater in the Eagle tests than 
m the eentnfugalized Kahn first tubes (2 9 and 3 as compared with 2 4 and 2 8) 
However, the ratio of antigen to serum in the Eagle technic is 1 10, while in 
the Kahn first tube it is 1 3 The effect which the ratio of antigen to serum has 
upon the efficacy of antigen piecipitation has been described by Forges et al ® 
They showed that the aggregation of the antigenic reagent follows a type curve 
as the latio of the serum to antigen is piogiessivelj' inci eased Kahn showed 
that his 1 3 ratio, with very few eveeptions, belongs to the midpart of the ascend- 
mg portion of the curve, while the ratio of 1 10, also with some exceptions, is 
about at the crest of the curve It is not surprising, therefore, that the Eagle 
series, with an antigen to senim latio of 1 10 gave more numerous and more 
intense precipitation results than the Kahn first tube, which represents a latio 
of 1 3 

It IS argued in one of the preceding paragraphs that supersaturating the 
beef Iieart extract with the fortifying sterols, according to the colloidal type- 
curve of precipitation, should lessen their original fortifymg powei in the 
piecipitation test That is, normally fortified antigen should prove more effica- 
cious than supersatuiated antigen in a long series of comparative tests, in which 
the ratio of the leagent to serum is the same foi both antigens To establish 
this, the following experiment was cairied out beef heait powder was exti acted 
to complete freedom from ether soluble substances It was then extracted with 


Table lU 
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alcohol exactly as foi the piepaiatioii of the Eagle basic substance This yas 
foitified 'With 0 6 iiei cent cholesteiol The tinal leagent yas not standaidi7ed, 
but "was used in the test exactly as piesciibed foi tlie Eagle leagent and was 
used as pei Eagle technic This senes is designated in Tables III and lY as 
the LeMiie senes Sixty tests ycie earned out on the same seiuins hi the two 
technics The lesults aie repoited in Tables III and IV 


Table IV 
Beoapitulation' 


Total number of tests 

bO 



Positive by tbo Eagle tcebnic 

Positne by the Loiine technic 

4';, or 
CO, or 

73 0% 
100 0% 


Plus minus bj the Eagle technic 

Plus minus by the Leviiio technic 

6, or 
None 

10 % 


Negatne by the Eagle technic 

Negative by Leiino technic 

0, or 
None 

15 0% 


Average Eagle value on the basis of the total 

Average Lennc value on the basis of the total 

23 

29 



Avernge Eagle value on the basis of positives 

Average Levine value on the basis of positives 

34 

35 




Fiom the eompanson of the results of the tyo sets of tables it is seen that 
when the latio of antigen to scium in the tyo pioeeduies is the same, the 
antigeu eontainmg 0 6 pel cent cholesteiol yields precipitation results yhich 
exceed the lesults obtained bi the Eagle antigen (supei saturated with cholesteiol 
and sitosteiol) in numbei (100 per cent as compaied yitli 75 0 pei cent) and 
in intensity of leaction (2 5 and 3 4 as compared with 2 9 and 3 8) It is en- 
deiit from this that the use of sitosteiol to obtain high sensitniti in piecipita- 
tion tests IS unnecessaij The fact that sitosteiol and manj’- othei substances 
possess antigen tortifjing qualities becomes of theoietical inteiest and impoi- 
tance Since cholesteiol is moie eflScacious as an antigenic fortifier than is 
sitosterol, as shoyn bj Eagle and by the expeiimeiits heie leported, and since 
the object in any laboratory technic is simplification, it is best that cholesteiol 
alone continue to be used as the foitifjmg agent in the antigen pi eeipitation 
tests foi syphilis 

The results recoided in Tables III and IV indicated that by lai-jung the 
antigen to seium latio a suitable diagnostic reaetion-le^ el can be attained yath 
the lowest peieentage of steiol compatible yath unmistakable MSibility of centii- 
fugalized positiye leactions Numeious senes of expeiiments weie earned out 
The following piocedure was found the most appiopiiate foi practical laboiatorj' 
purposes Beef lieait powdei ivas extracted to complete fieedom from ethei- 
soluble substances It was then extiacted yith alcohol foi seieial dajs at loom 
temperature The filteied alcoholic extract was fortified with 0 4 per cent 
cholesterol and standardized so as to be used in a 1 1 ratio with saline In 
the test proper 0 0125 e c of the antigen-saline mixture and 0 1 e c of the seium 
are used No shaking bj’' machine and no incubation at 37° are lesoited to 
After centiifugalization, 1 c e of saline is added to each tube and the results 
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obseried This pioeedure forms the basis of a centrifugopiecipitation test 
now in use in the laboiatory of this Institute in eoiiDunction with other accepted 
tests The details of the newly developed precipitation proeeduie wiU be 
reported elsewheie 

In Table V a series of results obtained by this proeeduie are eompared 
with those of the Kahn tvo-tube piecipitation” and the Kolmer and cholesterol- 


ized eomplement-fiNation 

Table V 
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An equal number of kuovn negatne serum specimens were run simulta- 
neously The positive lesults in this procedure, no matter vhat their intensity 
neie distinguished fiom the negatnes with lemarkable facility So easi was 
the iisibiliti that the lesults of the tests could be noted and called off faster 
than the lecoiding person was able to wuite them dowm A consideiation of 
the lesults ot the evpeiiment recoided m Table Y togethei wuth a study of the 
histones of the eases from which the seiiims weie taken pioie that foitification 
of the antigenic piinciple with a cholesteiol content as low as 0 4 per cent (as 
compared with Eagle’s 0 8 per cent cholesteiol and OG per cent sitosteiol) suf- 
fices foi the detection of siqihilis antibodi be the centiifugoprecipitntiou method 
It substantiates the conclusions armed at from the pieceding experiments that 
the use of sitosteiol adds nothing of intrinsic laluc to antigen precipitation and 
tint saturition and supersaturation of the alcoholic beef heart extract with the 
fortifcing sterols is no icquisite for ample sensitnity 

COXCLE SIGNS 

1 Supers Kuritlou of the beef heart oxtiaet with sterol fortifiers does not 
bring out Its iniiMiiium <fiicuc\ in the prccipit itioii tist for svphilis 
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2 A ledispersion of the seusJtized particles icsults fioui, and a protective in- 
fluence IS exeited by the excess of foitificr winch is sufficiently stiong to pre- 
vent the settling of the sensitized complex tluough oidinarv ccntnfugahzation 

3 The addition of sitosteiol to cholestciohzed antigen is of no intrinsic 
value m the antigen piecipitation test 

4 The piineiple of simiihcitj m laboratoiv technic would thciefoie, seem 
to demand that cholesterol alone continue to be used as the antigen fortifying 
agent in the tube-pieeipitation test for svphihs 
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1017, 1931 
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BLOOD The Nentropeiuc State, Doan, C A. J A M A 99 194, 1932 


The author presents a comprehensi\ e j ct suocmet review of conditions associated with 
decrease in the number of leucocjtes, especially agranulocytosis, presents illustrative 
cases, and the follomng conclusions 

The neutropenic state mav bo chrome or acute, constant, recurrent In diagnosis it 
must be sharply differentiated from the lencopema associated with many other clinical 
SI ndromes 

The chronic condition of moderate leucopenia may either mean a normal physiologic 
equilibrium maintained at a lei el somenhat lower than the aierago, with no detectable 
influence on the normal health of the individual, or it may reflect a low myelocytic reserve 
m the marrow with constant potential danger of marrow insu&ciency and decompensation 

The acute or malignant neutropenic state presents a crisis that is rapidly fatal if 
recovery of marrow function is not initiated promptlj The underljung pathologic condi 
tion may include mjeloid hypoplasia or hyperplasia 

Experimental and clinical observations form the basis for attributing to nucleic acid 
and to the nucleotides chemotactic, maturative and initiatory stimuli for neutrophilic mje 
locytos when the basic mescncbymal tissues from which they arise are in a condition to 
respond 

Blood transfusion and irradiation maj act through the same nucleotide mechanism 
when effective The latter, because of its potentially destructive aflinity for hematopoietic 
tissues, must bo used with great caution nhen stimulation is desired Further espen- 
montal studies are needed to ascertain nhether the x rajs may be really primarily stimula 
tory to mjeloid tissue without a preceding dostnictiie phase 


BLOOD Clinical Significance of Volume and Hemoglobin Content of the Bed Blood 

Hadon, B L Arch Int hied 49 1032, 1932 ' 

The folloYnng summary is presented 

1 The accurate dctermmatiou of the volume, hemoglobin content and hemoglofain 

eoneontrations of the enthrocito is a rolatncly simple procedure and should be cfmeS 
out in cierj case of anemia that requires careful study “irmu 

2 The results arc best cipicssod as indexes rather than in absolute fl-ures The in 

doj.es express the absolute xalues rclatixe to normal .inc in 

3 In normal men and nomen the indexes arc always within tho bm,t= 

(0 09 and 1 10) ^ niuin tno limits of normal 

4 El on case of anemia that warrants thorough studv should im o j 
of tho nnmher, the lolume and the hemoglobin content of the red blood eefls 

5 A simple classificnlion and (orminologi on the u 

fi Tho tnneal determinations in dittorent clinical groups of a^e" 

7 In ,hc case of aci.ti mechanical blood losl llll Ta lZT" 
cells onh, in chronic loss the cOls become progress, x eh .ninllef w.n. of 

content * ’ ^*1“ low hemoglobin 

S If tho anemia is due to accelerated destruction tt.e h 

crease sinc, the rcticnlncxtis are usunlh larger than normal ” 'olanie fends to in 

tilth decreased blood formation the dotcrminat,o,.= 
cell xolnmo nnd hemoglobin content are seldom pc Ucr tl an Lr'", 
nnoinm ^ " normal except in pernicious 

10 In pernicious anemia an incnase ,n lolumo anO i . 

lUaractenviic obseriation on the blood ’ homogJobin content is the most 

n Tho xohimc 00,1 h.mo,Iol„„ content arc important n.ds ,n pro^no^.s 
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12 111 pornicioiis nicmin tlic mean \olunic of the cn(hroe\tc is the best index in 
treatment If the patient is ndcqiiateh treated, the mean coll lolunic returns to normal 

13 In the treatment for other tixios of anemia the \oIiimc and hemoglobin content of 
the red cell are laluablo aids lu treatment 

EHEtTMATIC rEVER Streptococci In the Blood In, Llchtman, S S , and Gross, L 
Arch Int Alod 49 107S, 19o2 

Studi of 5,233 consecutne blood cultures in a general hospital shows that nith ado 
quntclj sensiticc methods an incidence of nonheinoh tic strcptococceniia (alpha and 
gamma tj-pes) betnocn 4 and 15 5 per cent iiitli an aieragc of 0 per cent ocenrs in at least 
9 diseases, i e acute rheumatic feicr with pohnrthntie chronic rheumatic cardioi ahmlar 
disease rheumatoid nrthriti'-, aplastic aiieiiiia, pernicious anemia, leuceniin, colitis, 
meningococcus meningitis and pielitis and p' cloncphntis On the basis of the in 
cidence of the “transient” strcpfococceimn alone, these organisms cannot justifiabh be 
considered ns the cniisatiie agents of these diseases 

BIOPSIES Suction in Obtaining Endometrial, Kllngler, H H , and Burch, J 0 
J A A 99 inn, ins2 

The method is as ToUaw s 

An ordinan Keios Vltrman cannula which in rcaliti is nothing more than a rigid 
hoUow uterine sound with perforations at the tip, was used 

While the results with this instrument lm\c proied satisfncton in n number of cases, 
it was frequently difticult to insert the instrument on nccount of its ngidits A Lucr or 
all glass t\po of sinngc was nttailicd to the cannula Howticr, numerous sinngos were 
broken in withdrawal and suction due to the stress at the junction of s\ ringc and can 
mila This made it noccssan to substitute a tube constructed of niallonblc copper and 
attached to a record si ringo 

The toehnic is bneflv as follows 

The patient is placed in the hthotomv po=ition Conical exposure is obtained bv 
means of a bnahe speculum The cervix is cleansed of mucus and the os painted with iiior 
mrochrome 220 soluble Tlie tube is inserted into the uterus and bent sbghtlr, depending on 
its position M hen the cannula conics to rest against the uterine wall, the sv ringo is 
attached to the canniila and strong suction is made while slight pressure keeps the tip of 
the cannula in contact with the uterine muco'-a While suction is maintained, the can 
nula IS withdrawn for about half an inch and then released The instrument is then 
rotated slightly so that on reinsertion it will coiiio to rest on another part of the imicosa 
This process is usually repeated about three times, and the instrument wathdmwn dunng 
continuous suction The apparatus is enrefully washed with solution of fomialdohyde by 
drawing the fixative back and forth several times in order to remove all the particles of 
tissue from the apparatus It is then carefully washed out and sterilized and is ready for 
use again 

CHOIESTEROL, Blood, in Hepatic and Biliary Diseases, Epstein, E Z Arch Int Alcd 
50 203, 1032 

Iniprov omont in the accurncj of diagnosis and prognosis of various hepatic and 
biliary diseases is possible bv moans of a quantitative study of the blood cholesterol and 
eholcstcrol ester 

In obstructiyo jaundice, hypercliolcsterenna is usually encountered It roughly 
parallels the degree of obstruction and the bihrubincuiin and returns to normal with relief 
of the obstruction Exceptions are noted in cases of marked cachexia, eholemia and 
superimposed infections The cholesterol esters in luechnnical obstruction rise concomi 
tantlv with the total cholesterol in about half the cases, in the other instances they roiiiain 
normal but lag relatively behind the increased free cholesterol 

In degenerative diseases of the liver, a pronanneed divergonco between the bib 
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Tubincmia and cholcstcremia usually occurs, the -more severe the damage to the li\er, the 
greater the tendency to hj pocholestercmm This divergence between the hyperbili 
mbincmia and the cholcsteremia offers a means of differentiation from the cases of mcehani 
cal obstruction In parenchjimtous degeneration of the liver, a drop in cholesterol esters 
parallels the seicritj of the damage cien more aecuratelj In the rapidly fatal cases 
the cholesterol esters are \crj lov. or absent throughout the course of the disease, in 
less severe cases, the initial lou ester values eientually rise with improvement in the 
condition 

In atrophic cirrhosis of the livei (Laenncc), the cholesterol blood pictures remain 
normal Variations occur onh when hepatitis or degeneration of the liver are super 
imposed in the terminal stage of the disease 

In choloej stitis and cholelithiasis with no obstruction to the biliary outflow, the 
blood cholesterol figures are normal or insignificantly elevated 

PliASMA PEOTEIN, in Eelation to Blood Hydration, Peters, J , Eruefcman, P S , Eisen- 
man, A. J , Hald, P J, and Wakeman, M I Clin Invest 11 97, 1932 

I Proteins in Acute Nephritis 

Serum proteins hav'c been determined 85 times in 38 cases of acute nephritis 
Edema was rcgularlv found when the protein concentration was below 4 per cent, 
but was sometimes present in the early stages of the disease when protein and albumin 
were within or 3 Ust below the normal limits 

In the earlj stages of the disease edema appears to be due partly to vascular dis 
turbanccs which increase the hjdrostatic pressure or the permcabihtj of the capillaries 
Scrum albumin reductions, when thej occur, seem to be referable to leakage of 
albumin into the unne and malnutntion 

Serum globulin in acute ncphntis is frequent!} above normal 

II Scrum Proteins in Heart Disease 

In patients with heart failure serum albumin is frcqucntl} reduced 
Although edema of heart failure mav occur even when serum protein and serum 
albumin arc at or above the normal level, it is more comraonl} associated with some degree 
of albumin doficicnc} 

The albumin deficits appear to be dircctlv referable to malnutntion 

III Serum Proteins in Terminal Stages of Renal Disease 

Reduction of scrum proteins at the expense of the albumin fraction is common in 
the terminal stages of renal disease 

The scrum albumin deficionc} cannot be correlated with the incidence of edema 
which IS usual!} referable to heart failure 

Wasting IS a characteristic feature of the condition and can be correlated with the 
scrum protein dcfieicncv, unless some other functional disturbance has produced hemo 
concentration 

SERUM DISEASE, Recent Observations in, Hunt, E W J A M A 99 909 1032 

Scrum disease miurrcd in 28 1 per cent of 2,859 patients who received diphtheria 
antitoxin, in 22 7 pir cent of 858 imlicnts who nceivcd sc irlet fever antitoxin and in 
818 per cent of 55 patients who recovtd nntimcningocoicus scrum 

The odurrence of a serum reaction after the injection of diphtheria and scarlet fever 
antitoxin is dctcrimnul in part bv the su«ceptil)ilu\ of the individual, bv the toxic prop 
crtics of the '‘cnim and, in the largest measure, bv tin tot i] ejuantitv of scnim given 
Coneintratcd diphtheria antitoxin calls forth reactions in about the same proportion as 
does wlioU strum in corn 'ponding Inilh 

The Mrum n lotions after the ii-e of senricl fever antitoxin were k-s m 

freqiienev than those after the use of diphtheria intitoxin Th< v were not more sestre 
111 ! inridiiiie of serum dis.nse does not vnre widch ,n the v irious age groups 
Th. intinal betw.en the injection nml the npp, vr inec e.f the reaction vnric« from 
a few mimit.s to thirlv dnv s The majoritv of th< r. actions a).p<nr before the eleventh 
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TRANSFUSION, Blood, Results of 1500 Transfusions in 1000 Cases, Folayes, S H, and 
Momson, M Am J AI !3c 184 32C 1032 

Of 1000 ca'^es reccmng a total of 1300 blood tnnKfu'-ions the results 'nere cither of 
doubtful benefit or of no eileet ivhntci cr in 71 7 per cent 

Blood transfusion proicd to be a Iife«ii\ing procedure in 1 1 per cent of the cases 
Most of these uere patients iiho suffered a sudden loss of a large quantiti of blood 

Some definite adjinant beneficial effects iierc denied from transfusion in 23 3 per 
cent of the cases 

The reaction to the transfusion was iinfaiornblc and the results harmful in 3 7 per 
cent of the cases 

The transfusion was apparenth contnbutori to death in 0 0 per cent of the cases 
The eNccUcnt results from blood transfusion in the iiide larict' of diseases ns 
reported by other writers could not be obtained in Hus in\ estimation Definitelv beneficial 
results should be c\-pected only in the tipe of case indicated in tins study 

ARTHRITIS, Significance of Sedimentation Rato of Blood Corpuscles in Synovial Fluid 
and Plasma, Kling, D H. Arch Int Afcd 50 4io, J032 

The following technic was used 

Preparation of the Suspension of Itlood Corpuscle': in Spnoiial Fluid — Into a graduated 
centnfugc tube is put 2 c c of 3 S per cent sodium citrate solution and then the amount 
IS increased to 10 c c with sinoiial fluid Into a second graduated centrifuge tube 3 cc 
of the sodium citrate solution is put, and \cnous blood is added io 13 cc The amount 
can be reduced in the ratio of one part of citrate to parts of sinoiial fluid or blood, 
the minimum required is 5 c c of citrated s>no\unl fluid and 10 c c of blood, however 
Sis cubic centimeters of the citrated blood is then transferred to a separate test tube and 
centrifuged at a high speed, simultancouslv with the citrated synovial fluid After ten 
minutes of centrifugation, the tube containing blood i« marked at the lev el of separation 
of the corpuscles from the serum A second mark identifies the upper level of the 
plasma In order to be assured that the separation of the cells and plasma is complete, 
recentrifugatc until there is no change in the level of the cells The synovial fluid is 
centrifugated until the supernatant layer is clear The plasma is then separated care 
fully from the corpuscles with a pipette, and an equal amount of centrifugated synovual 
fluid IS substituted to the upper mark This procedure secures a suspension of corpuscles 
in synovial fluid equal to that in the citrated blood 
The Set Up of the Sedimentation Test 

Two 5 c c pipettes arc marked at a height of 20 cm from the tip Holes to a 
depth of about 5 mm are bored in large rubber stoppers (A'o 10) 

The suspension of corpuscles in the svnovial fluid and the remainder of the original 
citrated blood are now shaken until thoroughlv mixed Bach is then drawm into a pipette 
to the mark and set up vertically in a rubber stopper, plasticine can be used for this 
purpose, if desired At intervals of one hour, marks arc made at the level of separation 
of the corpuscles from the clear fluid Final readings are made in twenty four hours. 

This method follows the Westergren technic except for two modifications (1) citrate 
is accurately measured into tubes instead of being drawn into sv nnges (2) the pipettes 
are of larger caliber because of the higher v iscosity of the synov lal fluids Finally, more 
readings were made than in the routine tests, in order to secure more data 

On the basis of a study of 61 cases of arthritis by this method, the following con 
elusions were drawn 

The severity of an infection of the joint is indicated by the sedimentation curve in 
the synovial fluid, the general reaction is reflected in the blood curv e 

In acute infectious polyarthritis, the comparative sedimentation index is useful in 
the determination of the part play ed by the aspirated joint within the general process 

In monarticular arthritis, a high increase in the blood sedimentation and a low 
sedimentation rate in the synovial fluid indicate foci of infection outside of the joint 
as responsible for the increase in the sedimentation in the blood 

A simultaneous determination of the sedimentation and the vascositv is helpful in 
differentiating the type of involvement of the joint 
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Koninflammatorj fluids with a low protein content hai e a low comparatii e sedimen 
tation index and a low Mscosity This is the case in transudates On the other hand 
fluids with a high content of mucin show a low comparatii e sedimentation index but a 
high viscositr 

The differentiation of infectious from degenera tne types of chronic arthritis by 
the sedimentation of the blood alone is not possible The nature of the underlying process 
can, however, be more accurately discovered by the comparative sedimentation and the 
Mscosity of the effusion 

Note This method of comparatne sedimentation was also used with other body 
fluids (pleural, pericardial and ascitic effusions) Pour cubic centimeters of citrated blood 
IS sufficient, as these fluids have a low \iseosity Two cubic centimeters is centrifugated 
and the plasma is replaced by an equal \ olume of the nitrated fluid to be examined The 
tests are set up in the standard pipettes for the Westergren method The findings will 
be reported elsewhere 


SCAKIiET PEVEE, A Survey, Peacock, S C, Werner, M., and Colwell, C Am J Dis 
Child 44 494, 1932 


Of 258 adults examined, hemolytic streptococci were isolated from 72, or 28 per cent 
and 45 or 17 per cent, gai e positii e skin reactions 

Forty of the 45 who gave positive skin reactions receii ed toxin for immunization 
Of these retested, 87 5 per cent were immunized to the point of negative skin reactions 
On the basis of both time off duty and symptomatology, 15 per cent of the people 
immunized expencnced seiere reactions Approximately 85 per cent of the subjects 
receiving injections of toxins had more or less distinct reactions 

Hemolytic streptococci had disappeared from the nose and throat of 92 per cent of 
the subjects sun eyed at the end of twenty eight days Onlv 15 per cent of the susoepti 
ble subjects, as determined by the Dick test, harbored organisms 

Among the 258 subjects mth positiie or negative cultures, the number with tonsils 
and that in whom tonsillectomy had been performed were approximately equal 

The erythema of the skin test averaged 19 by 18 6 mm in diameter, its size bore no 
particular relation to the grade of reaction expcnenced by the adults immunized 

Of the adults uho ga\e ncgatne skin reactions, 70 per cent gaio no history of 
scarlet fever, 24 per cent gai e a history of hai ing had the disease, and 6 per cent furnished 
records mth no data aiailablc on that question 

If the chocolate agar medium is a reliable means of differentiating nonscarlatinal 
from true scarlet feier streptococci, then 50 9 per cent of the organisms isolated in our 
senes should be classed as related to scarlet feier 

K the opsonification test is of differential xalue 43 per cent of the organisms isolated 
were of scarlatinal ongin, an agreement of SO per cent with those giMng no reaction on 
chocolate agar 

Among the 180 persons giiing nogatno reactions to the Dick tost, no definite case 
of scarlet fe\cr dc\ eloped 

Of the 40 adults giving positive skin reactions, 2 contracted scarlet fever before 
the senes of immunization was completed, and none after the immunizations were com 
plotc Of the 5 subjects who were not immunized, 2 had severe attacks of the disease 

EHEtnviATIC FEVER, The Contagious Factor in the Etiology of, ColUs, W E F A T 

Dis Child 44 185, 1932 ’ 


The et.olngc of rheumatic fever can be explained onlv when its connection with 
acute sore throat caused bv the hemolvtic streptococcus is understood It cannot be 
dc-enhed as a contagious disc isc in the ordmarv sense of the word, as more than one 
factor IS responsible for its development Tlie streptococcal infection of the throat 
no doubt contagious m tlu epidemic sense, but is followed bv rheumatic fever oaU 
Cl rtnin patients Although there is some evidence in support of the view that before 
rh.i.inatic fever can develop the patient must have been previousU m a wrerhoomli 
condition, charact.nz.d bv a changed t.s-,.c reaction to tL organ'sm or 
this hvpothcsis must for the pr. cm lie < ons,d, red sub judm ^ ° 
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Primary Carcinoma of Ltmg“ 

T his is another of those aiithoritatne and CTCcptionallr useful publications ivhich appear 
penodicalh as ‘'Medicine Monographs ” 

The book consists of two portions, tho first devoted to general consideration of primaiy 
carcinoma of the lung, and the second being dciotcil to a discussion of tho subject from the 
clinical standpoint 

The first SLX chapters coier tho incidence, ctiologv, histogenesis, elassificatioii, inetastases, 
and duration of the disease 

Prom a thorough review of the literature and a rather extensive clinical eTpericiice Pried 
concludes that tho more frequent occurrence of cancer of the lung in recent rears is more ap 
parent than real and associated with improicd clinical and pathologic methods of diagnosis, 
the increased attention focused upon the condition and tho fact that, with the increase in the 
normal span of life, more people reach the “cancer age ” 

Bronchiogenic cancer is app irenth mcrelj a part of the problem of malignant disease 
and its true etiologr as xtt remains unknown 

Pried beheios that primarx carcinoma of the lung is bronchiogenic in origm and fol 
lows excessive regeneration of the bronchial tree after inflammaton processes, that it is pri 
marilr of basal cell origin, and results from piotoplasm of the undifTerontiatcd basal cell of 
tho brouclual mucous membrane 

Classification of tho tumors is difficult but may bo regional, gross, or microscopic the lat 
ter being unsatisfacton and largoh dependent upon the duration of the disease, which, ap 
parentlj, runs a protracted course 

In the clmical portion of the book diagnosis, laboratorj methods, and 17 illustratiie cases 
are thoroughh discussed The section should proie especially useful because the disease being 
conimonlj regarded as rare, is not thought of and so imdoubtcdlj often overlooked 

There are numerous excellent and well reproduced illustrations, all photographic 
The format is pleasing and tho tspe easily re id 

This book desen cs an enthusiastic reception fiom the clinician as well as the pathologist 
and should lead to a better imdcrstanding of xvliat is now known to be a far from uncommon 
disease 


Human Cancerf 

T he subtitle of this book (Etiological Paetors, Precancerous Lesions, Growth, Spread, 
Symptoms, Diagnosis, Prognosis, and Prmciples of Treatment), indicates its compre- 
hensive scope 

As malignant tumors varj in manx respects m accordance wath the tissue from which they 
arise as well as the region of the bodj in which it is located, the arrangement of the book is by 
legions 


•Prlmarj Carcinoma of the Lung: Bronchiogenic Cancer A Clinical and 
Stud} By B M Fried M D Cloth 247 pages 9S Illustrations X\ illianis and U ilKins i^o 

Baltimore „ gy Artliur Purdj Stout, Associate Professor of Surger} 

Phjs.c™and ™eons Columbia Unix ersltx Cloth 1007 pages 331 Illustrations Lea and 
Febiger Philadelphia Pa 
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This, for purposes of reference, is both excellent and practical and ivill undoubtedly be 
received mth favor by those to whom the book is addressed 

Each section is preceded by a discussion of the etiologic factors and precancerous lesions 
as at present understood This is followed by a clear, succinct, and jet comprehensive dis 
eussion of the malignant lesions common to the tissue and region under discussion 

The book is profnsely and excellently illustrated 

The recent and pertment literature is well reviewed and commented upon in the light of 
an extensive experience This is particularly notable in the discussions of diagnosis, and of 
the rapid biopsy methods and the criteria of the degiee of mabgnancj as estimated by tumor 
cell morphologj 

The author lajs great stress upon the method of Laidlaw in which, by means of silver 
impregnation cells may be differentiated m accordance with their embrvonic derivation 

This method wiU doubtless be widelj used 

While primarily addressed to surgeons and surgical pathologists, the book is of great 
interest and appeal to all who come in contact with malignant lesions, and who does not? 

The volume deserves a wide circulation as one of the most practical and useful tests at 
present available 


Quantitative Clinical Chemistry 


T his volume without reserve may be accepted as the last work to date upon the subject of 
quantitative methods in Clinical Cliemistrj and, together wath its companion volume. 
Quantitative Clinical Chcmistrj, Interpretations, for the first time furnishes a comprehensive 
and authoritative survej of a field in which many important advances have been made within 
the last decade or so 

In this book are presented methods for the determination of those substances, found in 
the body and its excreta, which are of importance for clinical medicine and for which suitable 
quantitative methods are available 

This, indeed, is an ambitious and comprehensive undertaking, but it has been carried out 
in a manner eminently satisfactorj for those bj whom this book will be used as a reference 
Appreciatmg that laboratory facilities, as well as technical aptitude, are subject to con 
Biderable variation in accordance with van mg circumstances, the authors have presented in 
each instance methods of different types os well as, when advisable, both macro and micro 
methods The book thus forms a practical manual of technic adapted to practically anj and 
ill situations 

The experience and reputation of the authors in this field is a sufficient guarantee of the 
rcbabilitj of the methods chosen bv them for presentation, most of which they have, moreover 
subjected to extensive practical trial under clmical conditions 

Preceding tho technical description of each method is a discussion of the principles upon 
which the methods arc based which is also in effect, not oiilv a critical review of the methods 
described, but ilso a cross section of the literature on the subject Tho reader is thus informed 
as to addition il methods avail iblc in the literature 

Tho first two clnpti rs on General Cliemical Technique and Spcci il Biochemical Tccliniquo 
contain a wealth of practical experience and well repav the perusal of everv worker in this 
field 

Indeed, this is true of all the thirtv two chapters and appendix which compose the book 
There is little doubt but tli it this volume will be the stand ird reference text for vears to 

roilic 


The form it ind tv pogr iphv ire excellent md the authors md publishers are to bo con 
gratulited upon the presentation of a volume for which the 1 iboratorv worker and the nliv 

The book should be on tho work shelf of ,vcrv laboratorv in which clinical quantitative 
vliuuu il tU tenmu itums \re^oj\ducttO * 
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a HE JOURNAL or I^MJOR\aOR\ jVXD clinical 'MEDICINE 


The Chemistry of Tuberculosis 

CONTRIBUTIONS to the stud}' of tubeiculosis in all its phases ha\c been so 
^ laiied, so loluminous and so uidcli scatteied in tlic liteiatuie that it is only 
bj' means of sueh eompieheusne discussions and leiieus as aie embodied in the 
picsent -Nolume that tlic student of this subicet can hope to Keep abieast of its 
many adi anees 

The piesent edition has been so completch and thoioughli rensed as to 
constitute, to all intents and pui poses, a new book 

The book is dnided into thice main sections Tlic fiist, dcioted to the 
Cheinistii of Acid-Fast Bacteiia piesents in a compichcnsiic and autlioiitatiie 
mannei all that is Icnown at present of the metabolism of the tubeielc bacillus 
and its i elation to tlie phenomena of the disease 

In the second section. The Chemical Chancres m tlic Tubeiculous Host, is 
summaiized, reneived, and discussed, in both an ordeih as well as an under- 
standable mannei the flints of modem iincstigation of the manifestations of the 
disease coil elated with the mateiial discussed in the preceding portion of the 
book 

The final section is eonccincd with the Chemolllelap^ of Tnbeieulosis, dis- 
cussed and eraluated on the basis of “biologic e\pei inieiitation carefully co- 
oidiuated inth constiuctne clieniical manipulation and chemical reseaich of an 
adianeed type ” 

The lolume maj bo legarded as not onh a distinct and laluable contribution 
to a most impoitant subject but as indispensable foi a thorough understanding 
of a complicated subject 


Clinical Endocrinology of the Femalef 

/^NE of the most lecent deielopments of modem medicine has been the giadual 
eiolution of a beginning undei standing of the manj complcMties involyed 
in the Intel locking functions of the group of struetuies compiisiug the so-called 
“organs of internal secietion ’’ 

So extensile have been the studies in this field within lecent ycai’s and so 
gieat has been the lalue and impoitance of then piactical application that m 
ordei to undei stand and applj' them a new depaitment of medicine, endo- 
ciinologj’-, has come into being 

As is usual in tlie newei dei elopnients of medicine, much of the material 
from which present conceptions of endociinologi' arise and upon winch its prac- 
tical apphcations aie based, has appealed in moie or less accessible and moie or 
less speeiabzed journals The present volume by Drs Mazer and Goldstein is 
eageily welcomed as piesenting undei one coiex a compiehensiie and authoiita- 
tiye suivey of endocrinology in its relation to the female, not only from the 
theoretical but also from the yueivpomt of its piactical application to the studj 


•The Cliemistrv of Tuberculosis IT Gideon "Wells M D Professor of Patliolofrv Unl- 
\erslt> of Chicago and Esmond R Long All) Professor of Pathologj UnUersItj of Pennsjl- 
\anla. Cloth ed 2 iSl pages Baltimore Md Williams Wilkins Co „ . ■ * * 

tClinical Endoorinologj of the Female Bj Charles Mazer MD P A C S Assistant 
Professor of Gjmecologj and Obstetrics Graduate Sdiool of Medicine Uni\ of Penna ana 
Ibeopold Goldstein MD, Demonstrator of Obstetrics Jefferson Jledical College 61S pages 'nitu 
117 illustrations Cloth Phlladelpliia, and London, 'W' B Saunders Co , 1<>3- 
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and management of such conditions as are directly oi indiiectly related to dis- 
turbances of tbe endocrine sj’'stem 

Few conditions more commonly confront the practitioner at large than those 
related to disorders of the menstrual function, and the phenomena incidental to 
the menopause, while the numbei of those suffering fiom minor g’^mecologic dis- 
turbances IS legion 

That in many such instances endociinologic treatment has much to offer is 
geneially kno^vn But exactly loJiaf it offers and how or by what methods re- 
sults may be achie\ ed has been discoverable only by search of the literature 

This situation is changed by the appearance of this volume Here the prac- 
titioner ivill find available all the pro\en and acceptable methods piesented in a 
clear cut and understandable manner 

Both the arrangement of the book and the manner in which the material is 
presented may be highly commended Comprehensive without being veibose, 
succinct but not laconic , clear and without ambiguity, despite the complexities of 
the subject the book is easy to read and to understand 

The long expeiienee of the authors and their connection with research in 
this field assures the leadei that then presentation is authoritative 

Well illustrated and excellently punted, this volume mav be recommended 
without reserve to the practitioner at laige as well as to those whose inteiests are 
moie specialwed as an authontatne contribution to a complicated and veiy im- 
portant subject 
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EDITORIAL 


What Pnee Doctors’ 

'C'lYE yeais ago a committee was oiganized by plivsicians and othei interested 
peisons to study and report upon the pioblem of the costs of medical caie 
The committee iiumbeis around sixta, of whom about one-half aie plnsicians, 
repiesenting the piacticc of medicine, public health and mdustiial medicine, and 
the remainder aie membeis of the dental and uuising piofessions, economists, 
sociologists, and i epresentatives of msuiance companies, chaiitable oiganizatioiis 
and endowments and of the public at large The conmiittee has been headed by 
Ray Lyman Wilbur, himself a physician 

The devastating effect of illness upon the family pocketbook is obnous justi- 
fication foi such an mi estigation This Committee, in close collaboiation with 
The American Medical Association and seveial other organizations, is in the midst 
of a very detailed investigation of the entire subject Booldets lepoi-tmg their 
obseivations in the laiioiis fields are being published as the indmdual studies 
aie completed, and a most valuable accumulation of facts is being made 
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Verj^ soon after tlie organization of tlie Coininittee, a familiar psychologic 
phenomenon made its appearance The doctors had on then own initiatne 
started this suri'ey of their oivn organization to determme if possible what faults 
there might be and what might be the most rehable remedies At once, non- 
medical reformers took up the cry Each felt that he alone saw aU the short- 
comings of the organization of the medical sen ices, and he alone could piesent 
the proper solution The popular magazines weie delighted to publish the 
articles which weie usually based primarily on personal esipenence with illness 
in the writer’s family oi personal grieiances, and nhich rarely showed evidence 
of any wide conception of the mtiieacies of the problem 

The doctors in general were content to ignore many of the inveetiNes of 
these articles and to await the more intelligent and better informed reports of 
the Committee, which would be based on an accumulation and interpretation of 
facts rather than upon theory and fancy 

The objectives of the Committee ha\e been (1) the accumulation of data on 
the needs for medical services, (2) data on the existmg facihties, (3) studv of 
the cost of adequate medical sennee, (4) investigation of the reason for the re- 
cently increasing costs of adequate caie, (5) promulgation of a constructive 
program directed toward lowering the cost of medical care and (6) stimulation 
of interest in the problem on the part of the medical profession Throughout 
the five years, reports have been made at frequent intervals covering various 
phases of the economics of sickness and medical practice, with no attempt being 
made to prematurely suggest radical changes or solutions The work so far 
has essentially represented the taking of an mi entory 

Most excellent iiork has been accomplished by the committee and a wealth of 
statistical data has been collected iihich can now be substituted as facts, for tbe 
preiious guessnork of the theoiists above mentioned "Whether this will bring us 
any nearer to a solution of the age-old pioblem of tlie economic distiess associated 
iiith disabling illness is a question that onlj the future can answer "We look for 
no panacea and possibly no ladical changes m piesent methods lesultant on tbe 
im estigation of the Committee, but they ha^ e already gn en ns an abundance of 
facts upon vhicli to cogitate and liaie pointed out some lery definite situations 
olmousiy lequnmg coirection 

The customan leply of the phisician to the cnticism that the costs of ill- 
ness aie too high, is that it is the othei icquisite seiwiees and materials and not 
the doctor's fee, tint aie icsponsible Ceitain it is that in disabling illnesses re- 
quiring hospitalization and nursing care, the doctoi’s fee comprises a relatnelv 
small amount of the total cost 

Each of llio agencies iinohed can houeiei uith equal justice make the same 
statement Drug hills arc often high hut if the druggist weie to depend for his 
income cut n eh on the piofits of his presciiption sen me he uould not prosper 
The cost of a special nurse is imnous to a meager pockethook, hut no nurse man- 
ages to do much more than make a decent linng and far too mam are unable to 
las aside enough to keep them fiom uant aftei thoir lekatnclv earh retirement 
llospit il thniges seem tremendous but in spite of tins most of them require en- 
dounionts and it is exeoptioii d esen for the prnatc institutions, to aehicve uhat 
iin bus, ness m m uoiild term an adequate ictuni on liis iinestracnt Obnouslv 
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tlieiefoie, all sonices of expense to the patient ninv ■\\cll be ln^ estimated, and it 
IS possible that need foi cutting expense max be found in anj or all of these 
souiees, oi it ma}’ be found that the defect does not he in an^ , but in the piesent 
daj' hapharaid mannei of proiiding lor the possible fntuic eont]ngcnc\ of 
illness 

Foi the piesent discussion nc shall leaAC the pioblein of othei sonices of ex- 
pense to othere, peihaps bettei rpialilicd to discuss them, and shall confine oui- 
sehes lathei to the question, aie iihvsicians foes too high, is the plnsician le- 
cening too laige an income foi his serMces’ 

E G Leland, Diiectoi of the Buieau ol Medical Economies of Tlie Ameiican 
Medical Association has made a siiiiev ot the ineomes of plnsicians in the United 
States It IS based upon a i cpi eseiitatn e seiics of G,32S doctois, includmg 
those in geneial piactice and those m the laiioiis specialities Gioss incomes 
langed fiom as loir as undei $500 to as high as $160,490 The sutiev appeals to 
repiesent a quite leliable eioss section of the incomes of ph\sicinns in the United 
States Of the 6,328, fifteen lepoited a gioss income of undei $500 and 165 of 
o’lei $30,500 One lepoited a gioss income of $160 409 The ^ast ma]OiiU, 
nearlj’ 6,000, lepoited gioss incomes of between $500 and $30,500 

In medicine as in most othci fields todav the net income is consideiabh lower 
than the gioss The pinsician’s oieihead is not at all incousidciable Leland 
found that the aieiage net income of the geneial piactitioner is 67 pei cent of 
his gioss income In the specialties whcie expensne equipment and laigei of- 
fices aie lequisite, the net income falls pi opoi tionately 

The aierage gioss income foi all physicians, including the specialists and 
those nho lepoited unusually' laige incomes, y\ns $9,764 40 The physicians m 
geneial piaetice lepoi-ted an ayerage gioss income of $7 781 yrith a net of $5 250 
The specialties of medicine shoyyod distinct vaiiatious m gioss incomes The 
highest ay'eiage yvas in suigeiy ($16,393) yyhieli yvas folloyyed closelj by roent- 
genologj' ($16,083) Following this, in oidei, came oithopedic suigery, deima- 
tology, obstetrics and gjneeology, toxicology inteinal medicine, eye eai nose and 
throat, urology, pediatiics, pathology, insuiance woilc, anesthesia, bacteiiology, 
industrial medicine, geneial piaetice iieuiology and psychiatiy, tubeiciilosis, 
physiotheiapy', teaching and iiublie health 

Of the entire numbei of physicians appi oxiniateh' 20 pei cent icported 
gioss incomes of undei $4,500 Fifty' pei cent shoyred gioss incomes undei 
$7,500, and 80 pei cent had a gioss income of undei $13,500 

Let us corapaie present day' doctois’ incomes ynth those of aneient times 
Galen, the leading Eoman physician of his time, nho liyed in the second centiuy 
after Chiist is leputed to hare lecened a fee yyhich yvould coriespoud in our 
present monetaij' standaids to $6,000 foi one consultation The layoiite phy- 
sician of the Arab, Hai un-al-Easchid, yvho leigned fiom 786 to 802 A D yvas 
paid $1,500 annually foi “bleeding and purging the Commander of the Faith- 
ful ” This was in addition to his monthly salary of $2,500 and a New Year’s 
Purse of $6,500 His income theiefore corresponded to an annual income today' 
of $38,000 He, himself, estmiated his entire fortune in fees as $10,000,000 He 
yvas banished for one reason or another but yvas recalled to heal EI-Meismnu, for 
yvhieh he received a fee of $125,000 Duiing the leign of Charles YIII, Thierry 
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de Heiy stated his income as 30,000 fiancs Money at that time had about eight 
times the purchasing value of money today 

In the eighteenth centuiy the incomes of doctors scattered over Bui ope ap- 
pear to have ranged from $3,000 to $90,000 annually Katherine of Russia paid 
the equivalent of $50,000 to have herself and hei son vaccinated against small- 
pox, allowed an additional $10,000 foi travelling expenses, and bestowed upon 
the physician a life annuity of $2,500 

Average incomes in bygone days may be guessed at from the following In 
1224 Fiederiek the Second m Sicdy issued an edict requiring phj'sicians to 
treat the pool for nothing They weie allowed to charge thirty-five cents a visit 
for office practice and for patients living inside the city Poi calls made outside 
the city $3 00 could be charged if the phj sician paid his own expenses, while if 
the expenses were met by the patient, the fee w'as $2 25 It is said that the pur- 
chasing power of money at that time was fiom fifteen to twenty times that of 
the present During the reign of Henry VII, Henry VIII, and Queen Eliza- 
beth the Comt Physicians reeened money valued at $200 annually iloney had 
about eight times its present purchasing value In Germany at that time the 
consultation fee of ph 3 'sieians was $2 50 

The aierage cost of a good medical education luns m the neighborhood of 
$10,000 To this should be added the i alue of the money which the student would 
have been making dming the years of his instmction weie he not at school, and 
niteiest incurred in defra}nng the expenses of his education With this the 
total cost becomes moi e nearlj' $20,000 

If ive are to compare physicians’ incomes ivith incomes from othei businesses 
and professions we must discuss it in the teimniology of capital and labor First, 
reduction must be allowed for a fan interest on the original investment for edu- 
cation of fiom $10,000 to $20,000 Fan interest on an investment as busmess 
sees It todaj reaches more neaip 10 per cent than 6 pei cent Fiom $1,000 to 
$2,000 should therefore be subtracted from the pliysician’s net income before his 
income can be compai ed witli that of tlie a^ erage man in the white collai class 
He should also be alloned a 50 per cent increase for “oieitime,” for those hours 
m the dav and the night during vhicli he voiks far past the period of the cus- 
tomary’' eight hour dai 

Willie the aieiage doctor voiks haul for vhat he gets, probably harder 
than any otliei one group of nidmduals, his lew aid is tliat he makes enough to 
lire in leasonable eomfoit in a social einnonnient compai able to that of his 
clientele This geneialization holds all the war along fiom the counti'v doctoi 
who IS a lespcctcd member of Ins conmumiti, whose income is small and expenses 
light up to the highh paid specialist Pew physicians succeed in donm more 
than this Jlost die with lamentablv small cst ites ° 

But It IS the except mini man with an iinusualh laige income such as the 
VIGO, 000 a seal nnn mentioned aboie who catches pojnihi fanci and who be 
comes the subject of a coiitioieisc m winch uiifoitunateh all the members of 
his jiiofcvsion aic called to account 


It would appen tint the ou isional len high fees obtained todn .ne not 
at III vinusu d in the bi^tori of me.licme and aie f,uite tompirible to ancient ex 
peneme The aui ige fics of todas aie not .t all out of proportion 
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the past Indeed, this is ■nliat one A\ou]d liave anticipated, inasmnch as “pln- 
sieians’ services” is a commodity which has been used oi pin chased foi so many 
centuries that its aieiafre I’^aliie has been thoroughlj standaidi/ed Dispiopor- 
tionate puces may often be obtained foi no\ cities, lnno^atlons and liiMUics but 
not for staples A fictitious i alue could nei ei hai c stood so long Indeed, when 
one leceives his pluinbei s bill oi the clcetiician’s statement one is inclined to 
man el at the leasonableness of the plnsiciau’s chaige Unfoi Innately the phy- 
sician is dealing with an intangible sei\iee and all that the patient has to show 
for it afteiwaids, is moie oi less letuin towaid health, a condition which he 
natuialh feels should be his an^ho^\ As wnth foodstuffs the patient has used 
up Ills commodity as lapidh as pui chased Unlike the case yith food, he has 
been unable to en^o^ it foi the shoit time he has had it 

The Comnuttee has been able to supph some iciy interesting basic 
obsei rations 

In iiual Saskatchewan the financial prospect foi ph^sIClans is so piecaiious 
that seieral of the luial municipalities oi counties haic found it neeessaiy to 
subsidize phisicians The annual salaiies of these full time physicians langed 
from $3,000 to $5,000 The median salaiy Mas $4,000 Slanv of the physicians 
earned other incomes fiom special semces Poi e\amplc one niunieipal phj- 
sician employed at an annual salaiy of $4,0C0 earned a net income of $4 858 

Here is a section of Noith America m mIhcIi a plnsician is a necessity and 
m Minch we may assume that the cominuniti is pavung as little as it can to hold 
the doctor It has found fiom eyiieiienee that it must pay fiom $4,000 to $5,000 
01 ha\e no doctoi AYc may theiefoie take a net income of somewhat o\ei $4,000 
as being the actual basic u-oitli of a physician in a cnihzed fiontier conimiiniti 
The bettei the economic status of the patient, Mhethei he be luial oi uiban the 
moie he will insist upon bettei medical ability and additional sei vices, all of 
Mhich mean moie expense to the doctoi The basic lalue of the plnsician to his 
cbentele muII therefoie increase piopoitioiiately Muth the impioied economic 
status of the clientele 

Or, assuming that the physician’s basic value lemanis the same ($4,000 to 
$5,000 net) Ins potentialities foi inci eased income will depend upon his op- 
poitumties foi incieascd woik Assuming 300 woiking days to the year, the 
municipal physician of Saskatchewan made his basic income fiom an average of 
three to five office calls and one to two house visits daily A physician doing 
more than this basic amount of woik should be able to add the value of the addi- 
tional woik to his basic mcome 

The Eudicott Johnson Coipoiation, one of the woild’s hugest manufactuieis 
of shoes and tanners of leathei, provides a complete medical seivice for its 
workers and then families This seivice, including hospital facilities, is excel- 
lently organized, and in 1927 employed 26 physicians Theie weie 51 phv'sieians 
outside this seivuce in the town m which the plant is located 

The net income of physicians employed by the factory range from $3,000 to 
$12,000 The net income of those m private practice in the same eommumtv 
ranged fiom under $3,000 to more than $35,000 The analysis of the two sets of 
incomes is most interesting, showing as it does a distinct parallelism between the 
two groups, with an important exception in the group not connected with the 
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factory there aie a few phjsicians who make lery small incomes and a few with 
relatnely large incomes Neither of these extieme groups appear among the 
medical employes of the corporation One might interpret this as indicating that 
among the outside doctois, those with greatest ability may work harder because 
of the incentive of laiger financial lewaid, and that those without ability are 
not being paid moie than they are worth Also, that in the factory gioup the 
establishment of a top salary of $12,000 may tend to kill initiative and enthusiasm 
and a lowest salary of $3,000 may tend to support the laggard 

In the factory group 46 2 per cent of the physicians received net salaries 
under $5,000 In the outside group 35 3 per cent had net incomes under $5,000 
In the factory group 38 4 per cent had incomes between $5,000 and $11,000 , in 
the outside group 41 2 per cent For incomes between $5,000 and $13,000 the 
factory group holds 53 8 per cent, the outside group 54 9 per cent This was a 
remarkable parallelism In other words the difference is seen chiefly at the ex- 
tremes Nine and eight-tenths per cent of the outside physicians had net in- 
comes under $3,000 while 6 per cent had net incomes over $15,000 

Two apparent facts emerge from these figuies, fiist that independent prac- 
tice offers the possibility of higher reward foi one of unusual ability and second, 
that the doctors of ai era ge ability received compaiable incomes in the two groups 
There is bttle likelihood that a great corporation is going to pay a large number 
of phj'si Clans more than it feels they aie worth So, yve have another basic value 
foi physicians, this time in industrial communities The value here ranges from 
$3,000 to $12,000 net, with 54 per cent of them recemng over $5,000 Most of 
these are in the $5,000 to $7,000 class If this latter class is combined yvith the 
$3,000 to $5,000 class, we find that 80 8 per cent receive a net income of between 
$3,000 and $7,000, let us sav, areiage $5,000 This net income of physicians em- 
ployed by the Corporation is enlarged by certain perquisites such as eligibility to 
sick benefits, assistance in the purchase of a home, paidicipation in an im estment 
saiings organization and old age pensions 

'Wlnle the figures quoted are those of the Committee on the Costs of Medical 
Caic the inteipietations aie our omi and we realize that otheis might dierive en- 
tirely different conclusions fiom the same figuies, but the parallelism between 
three sets of figuies is both stiiKing and instiuctne AYliat is the basic \alue of 
the Oldman, so called gaideu laiieti of practicing physician, measured in 
terms of net annual income? Faimcrs and otheis Imng in rural Saskatchewan 
\alue Ins sen ices at between $4,000 and $5,000 A large industrial corporation 
111 New York State places his nlue aiound $5,000, actualh slightly under this 
figure The geneial piactitioners’ net income, computed b\ The American Med- 
ical Association is $5,250 


This being the lew aid foi ayerage abiliti among physicians, a man with ex- 
ceptional nbihti Ins the light to claim a propoitionateh larger rewaid if he so 
dcsiics The iiicicasc is iisunlh obtained fioni those well able to afford it Un- 
donbtcdli ihcic aie nidiMdiml instances in wliieli the cliaige is unoustlv high 
but llie cause lies as often at the patient s door as at that of the doctor ^Yho has 
not hcaid the patient s anxious relatnes urge upon the plnsician that "he wants 
the best of cion thing regardless of the cost ouK to be Inttcrh criticized later 
In tb. same mdn idii .1 because of the expense Yl.en an unjust charge has boon 
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made, nine times out of ten it vvall be leetificd by the doctor if his attention is 
called to it 

From the above leview of facts it would appear that bv and large the doctor 
IS not oveipaid In some of the specialties those blanches of medicine m yhich 
the method of theiapv is impiessne or spcctaculai, the leward is disproportion 
ate to that in othei specialties uheii ueiglicd in teims of abilitv or services 
lendeicd But even here the figiiics accumulated bv Lcland leveal that the 
aveiage incomes are not c\orbifantlv high aie m fact pitifully low when 
compaied with those of business cvceutivcs and others wnth compaiable 
responsibilities 

We have made out a case foi the doctor because he is our present inteiest 
Undoubtedly otlieis could do cqiialh well loi the nuise, the hospital and the 
diuggist If this be tine it would appc.ir that the solution to the jiioblem of the 
high cost of sickness lies elsewhcic Possiblv the most important iactoi is that 
in this easy-going coiintiv ot optimists each peisoii believes that he and Ins fam- 
ily, contiaiv to the geucial cxpciicnce, will manage to escape the scourge of ill- 
ness As m La Fontaine s fable of the giaisslioppei and the ant, we hop aroimd 
all simimer making no piovnsion foi the haidshijis of the wnitei 

The pioblem of the costs of medical caie vvill leniain vvnth us until Ameiicans 
pioyide foi the tutuie instead of living upon the futiiie, oi until some form of 
siclniess insuiauce icceives gciieial adoption Bv sicloiess insniance wc do 
not intend to implv the tv pc piovided bvfiatenial oignni/ations or governmental 
insuianee The eypciionce of the last few veais has amplv demonstiated the 
diavvbaeks of methods of insuianee in which salniied physicians lender piofes- 
sional semces Without the peisonal stimulus of competition the exeicise of 
abilitv tends to become sluggish, among doctois equallv as much as among all oth- 
ei tv pes of indiv iduals — IT T F 
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A STUDY OF THE LACTOBACILLI WITH SPECIAL REFERENCE TO 
THE BACILLUS ACIDOPHILUS® 


Frederick L Smith, 2kd, R Y Gottscha.I-.u, ajsd A Bekkett Waulgrex, 

Pittsburgh, P\ 


'T'HIS imestigation vas onginallj undertaken to deteimme the potency of 
the commercial preparations of Bacillus acidophilus which are offered for 
sale on the American market It v as felt that the claims of the manufacturers, 

.IS described in the printed liteiature accompanjung their nable preparations 
were somevhat e\aggeiated and a scientific imestigation of these statements 
uould be of lalue to both the medical profession and the public in general 
Preliminary examination of the laiious stiaiiis of bacteria isolated from numer- 
ous commercial prcpaiations indicated that through proper cultnation any mem- 
ber of the lactobacilh gioup Mill assume the morphologie and cultural chaiacter- 
isfics of any othei desired bacillus of this group This imestigation was then 
extended to include a studi of the lactobacilli group as a nhole It was found 
that any of the lactic organisms obtained flora the gastiointestinal tiaet could, 
bj emploMiig the proper food supph, be changed into an organism liming the 
moiphologic and cultural chaiacteristics of am desired membei of the Taeto- 
bacilh gioup The clnimc took place thiough a definite cvcle and depended up- 
on the nature of the food on Mhich the organism vas cultured, the Pn lalue of 
the media and the incubation temperature 

As earlv as KmlcUV claimed that the Boas Oppler bacillus Mas iden 
tied Mith B acidophilus and B bifidus of Tissier Hciiiemann and Hefferan- 
emploMim organwms obtained irom sour and aromatic foodstuffs cattle foods 
milk ind fcrinentod milk piiuhascd on the open market manuicd and un’ 
ma^d sod norm d sain . normal gastric juiee gastric ju.ee in the absence of 
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hydi ocliloiic acid, and human, bonne, and hoise feces, concluded that B Boas 
Opplei, B pains feniientati, Sti eptobacillus lebcnsis, Lcptothiix buccalus, B 
acidophilus, and B bifidus neie all identical nith B bul^aiicns The only oh 
jeetion that could be laiscd to the aboie im estimation nas the failure of the 
authois to emploi a sufficiciitlv laige laiieti of cultural criteria Jfoic and 
Eahe® deseiibed thiee \aiieties of B acidophilus nhieh thev teimed A B , and 
C VaiietY C thci lepoited identical nith B bulgaiicus Vaiietv B nas a 
stieptobaciUus e'vlubitiiig: the ehaiacteiisties of B acidophilus Moio Yarich 
C nas a long bacillus oi stieptobaciUus winch was similar to B acidophilus, 
Finkelstem Kulp and Bettgci^ concluded that the difteicnee between B bul- 
gaiicus and B acidophilus constituted sufficient endcnce foi then classification 
as sepal ate species Kopclol?,'’ howe\ci, suggested that the giam-positne lods 
be called Lactobacillus bulgaiieus and the Lactobacillus acidophilus be placed in 
the same species, with L acidophilus as the cential type L bulgaiieus may 
then be eonsideied a \aiiant of this tipe, the laiiation being due to long cultui- 
mg in milk, and its chief diffeicntial chaiaetciistie being its loss of abilib to 
develop in the intestines, even when supplied as a milk cultuie 

A I Kendall® showed that the chemical action of bacteiia depends in a great 
nieasuie upon the medium in which it exists Giuseppe Solaiino' denionstiated 
the presence of a giam-negatne phase in the de\elopment of gram-positn e 
bacteria Hadley® and IlauduioA®* lepoited that bacteria ha^e a stage in then 
development in which tlie\ become too small to be lecogniml bv micioscopic 
examination In this foim they weie obsei\ed to pass thiough poious filteis 
and weie for a time non-cultivatable b% oidinai\ methods The\ may be made 
to develop into noimal foims and in some cases weeks and months were required 
to affect this leieision These %aiious phenomena were obsened in the present 
investigation and foini the basis foi the development of the cjcle thiough which 
the lactobacilli pass 

Metschnikoff® claimed to have implanted B bulgaiieus in the human intes- 
tine but latei investigations ot Kopeloff,® Kulp and Eettgei ■* Kulp ” Eettger and 
Cheplin,^^ Clendenning,*® Cruiclvshank,” and othei-s-® showed that this was 
not the case but B acidophilus could be implanted Ciuickshank and Beiiy’® 
weie undecided as to whcthei actual implantation took place oi whether the oi- 
ganism merelj suivived the exiiosuie to acid Hit^iot and Lyiich^® found that 
in combination wntli lactose, beneficial lesults weie obtained in B acidophilus 
tlieiapy but “Implantation was obviously not achieved ” James^^ (1927) 
stated that implantation was impiactieable fiom the use of any commercial 
piepaiations examined bv' him at that time H Y Hughens'® described tlie in- 
stallation of living cnltuies of B acidophilus directlv into the colon and observed 
onh' an immediate temporal y change of floia This was the only lecoided ex- 
perimental pioeeduie emploving duect inoculation In the otliei eases, the or- 
ganism was subjected to tlie sahvary^ and gastiic fluids, thus intioducing condi- 
tions which would allow a possible change in the moiphologv and giowdh ehai- 
acteristies E P Smith*® found that a change of floia ovei to the aciduiic tjpe 
did not influence the giowth of the tj-phoid and paiatv phoid oiganisms but it did 
suppiess B coll Oui results indicated that in the case ot the lactobacilli, im- 
plantation could not oceui w ith respect to a speeifie membei of this group if the 
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conditions were fa%orable for the development of an}^ othei membei and were 
foieign to the onginal bacillus It is tine they mav suiine as long as the ar- 
tificial media containing the specific food substances foi then characteiistic 
development is proinded, but by preference they will i evert to the tj^pe that is 
characteristic of the suiTounding media Kendall has shovTi that many stiains 
of bacteria produce nonto\ie end products in carbohydrate media, and when 
groivn aerobically, but undei adverse conditions, they can become anaerobic and 
utilize the amino acids foi food with the consequent pioduction of to\ie sub- 
stances Thus B diphtheria in a eaibohydrate medium giew aerobically and 
produced nontoxic lactic acid, while in a media containing protemous pioducts it 
grew anaerobically and produced the highly actn e to\ic substance, diphthena 
toxin 

Our results indicated that if B acidophilus were intiodueed into the small 
intestine, only a relatively small numbei of the bacilli would become implanted 
ny reverting o\ er to an oiganism hanng the cliaiaeteristics of anothei membei of 
the lactobaeilli group whose natuial habitat is the adult human intestine 
This inversion maj cause the harmless B acidophilus to become a toxic produc- 
ing organism 

EXPEBIJIENTAL 


The stiains of the laetobacilli employed in this imestigation weie obtained 
fiom SIX different sources and pm ported to be Lactobacillus acidophilus The 
souice and fermentation characteiisties of these stiains, befoie puiification, aie 
recoided in Table I 

Table I 


STRAISS 

.. j 

*» 2 

••3 

4 

o 

Source 

Commercial 

paste 

Commercial 

chocolate 

covered 

cubes 

Commercial 

cubes 

Special labora 
torj strain 
used for com 
mercial prepa 
ration 

Special labora 
torj strain 
used for com 
mercial prepa 
ration 

Sugars 

Raffinosc 

Sucrose 

Lactose 

Maltose 

inulin 

Glucose 

•Mannitol 

•Sorbital 

Dc\(rm 

\alose 

‘^aliein 

Dulcite 

-H- 

-H-H* 

+44+ 

+++ 

+++ 

none 

4-f 

nono 

++ 

+4++ 

++++ 

4++ 

-M-H- 

11 one 

oo. 

1 none 

++ 

+4++- 

-H-H- 

4++ 

44+-r 

none 

.X-X- 

nonc 

++ 

+4-H- 

t-H- 

-H++ 

+++ 

none 

none 

none 

40, 

none 

4+ 

4 -L 4 . 

-H+ 

■f-M- 

nono 

none 

none 

4^ 

none 


•1 iltf r* <1 

••ImIkLC to cnntoiH million*! of %i\Wt lurl, rli 


6 


Isolated 

from 

infant 

feces 


none 

none 


lln MX stranis of Table I ntie purified im i,ce ,I„s iinosl, gallon in the 

folUming iinnnoi «^tiains -1 nid I muc pi itcd mu ni tonnfo vhm a,r.,r \ 
cliu uttnMu coloin «mlected and Iniisfenod to tomato nlim bioth Tho 
bu.lU.s M ,s ,g,m pitted out on tomato wlim mu f.d.ed and transferred to 
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tubes of tomato ^\hc^ and uhe^ agai Sliain 6 uas obtained by the CiiueKsliank 
and Beiir technic and plated on tomato ■nhe\ agai A chaiacteustic coloin 
Tvas selected and the oiganism isolated bj means oi the modified Baiber’s tech 
me It uas then gioun 111 tomato ■nhc^, tiansfeiied to tomato uhei agai fished 
and inoculated into tomato ulici biotli, and again fished and tiansfcned to uhej 
agai Strains 1, 2 and 3 ueie obtained In tiituiatioii and emulsification m 
steiile saline, plating on tomato whey agai fishing the laige and small (pin head 


Tahle II 

CnArACTEPisTics or the Ptnirirn Stkmns 


STRAIN 

1 

o 

3 


5 

6 

Morphology 







Size 

2fi dia 

2/1 dia 

2/1 dia 

1x5/1 

1x5/1 

1x0/1 

roTm 

circular 

circular 

circular 

rods 

rods 

rods 

Arrangement 

singlv and 

singlv and 

singlr and 

end to end 

end to end 

end to end 


chains 

chains 

chains 




AlotiUtj- 

none 

none 

none 

none 

none 

none 

Gram stain 

P03 

pos 

pos 

pos 

pos 

pos 

ing 







Ecmarks 

three elements in chain 





Ctiltiiral Char 







acterittics 







Growth 

surface 

surface 

surface 

surface and 

surface and 

surface and 





deep 

deep 

deep 

Jhlk 

coagulation 

coagulation 

coagulation 

coagulation 

ind scpirition of wher m 





172 lir 



Litmus milk 

acid 

acid 

acid 

lacid an 72 hr 


Whey 

groivth 

growth 

growth 

gro^yth and sediment appearing at the 





end of 72 

hr 


Eussel ’s 




growth in butt 


media 




growth in liquid 


Tomato agar 

[small, gnvisli ^^lutc colonics 

small, smooth, raised colonics 0 7 to 





1 0/1 dia 



Lactose broth 

growth, singly, pairs, and in chains 





of three 






Aciditv 

acid reaction 

1 


strong acid 

production 


Fermentation 







Baffinose 




4+ 

+ 

J-L 

Sucrose 

4+H- 

4+++ 

444+ 

44+ 

44+ 

4-H- 

Lactose 

-H-M- 

+44+ 

444+ 

+44+ 

x+fJ- 

4-HJ- 

Maltose 

+4-H- 

-H4+ 

1 444+ 

44+ 

444+ 

+H- 

Glucose 

+++4- 

+44+ 

444+ 

44+ 

4+J- 

44+ 

Galactose 

4-H- 

44+ 

44+ 

444+ 

44+J- 

+44+ 

Dextrin 




none 

none 

none 

Mannitol 




none 

none 

none 

Gai Production 

none 

none 

none 

none 

none 

none 


and pm point), grayish-nhite, tianslucent colonies to tomato whey, diluting 
1 100 with steiile distilled Avatei, and leplatmg in whey agai Chaiaeteiistic 
colonies, of both the pm head and pm point types, iveie then selected and the 
oiganism isolated bi the Barhei-Cliambei technic-^ The inoculation was made 
m nliey, tiansfeiied to tomato whey, and finalh giown m nliey agai 

The moiphologA and cultuial chaiaeteiistics neie then detennmed for the 
laiious strains and aie lecoided m Table II The organisms fioiii the two 
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Table in 

Detclopment op the Pueitied Strains of Lactobacilli o\ Selective Media 



Morphology 

gize lx8/n ly 7fi 1x8 5/t 08x5;i 08x5/t 08x4^ 

Porm rods rods rods rods rods rods 

Arrangement) pairs and pairs and pairs and singly and singly and singly and 
chains chains chains chains chains chains 

Motibty none none none none none none 

Gram stain pos pos pog pos pos pos 


ing 

Eemarhs 


(A fen take the giam stain poorly Often chains of 8 elements are found 


Culiiiral Char 
actmstics 
Growth 
Milk 

Litmus milk 
Butter milk 


best anaerobic 

acid with coagulation and no digestion 
of clot 

acid with coagulation 
slight growth 


Tomato milk gram negative forms 


Whey no groi 

Kulp’s to no groi 
mato 

Tomato di gram p 
geat 

S and W me growth 
dia 

S and W di growth 
gcst 

S and W su icrj s 
crose 

'Wild agar no growth 
Nutrient no growth 


no growth 
no growth 

gram pos and neg rods 


growth 

icrj slight growth 


agar 

Broth 


Broth \en slight growth 

Lactose broth poor groivth 
Glucose broth ibuudant grow th 


Acidit) 


r rrmnitalion 
Bevtrosc 
Galactose 
I aetosc 
Maltose 
Suoro'c 
T>p\trm 
'Mannitol 


j about 1 per cent as acetic 


best anaerobic 

clotted in 72 hr wath whey slowly 
separating 

acid with coagulation 
no growrth at end of 72 hr 
no grow-th 
no growth 
no growth 

groivth 

growth 

gi ow th 

slight growth 

fair growth 
slight giowth 

icrj slight growth 
poor growth 

ibundant groivth when aciditlcd with 
acetic acid 

ibout 10 per cent in 72 br as acetic 
(icri Iiigli) 


Trif J nnnnfmn none 
Iju uliitjon 

Ti n: r 


hn nil tu?>cs 


S 


o 


0 
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THF JOLRXVI 01' IAB0KA10R\ AND Cl IMCAL AfrOICINE 



SSIIXn AVD ALLOPEN 
(OAL \CT0SE) 


SJriTII AND ArALLGPEN DIGEST 
(SDCnoSE) 


MEDIV ROTVTION 


Morph oJopi/ j 

Size I 

Form I 


0 G 4 0;i 
rods 


0 6 '^ op 

rods 


Stotility 
Grain stain 

iiig 

HeimrKs 

Cultural Char 
actcrixtics 
Grorvth 
Milk 

Litmus milk 
Butter milk 
Tomato milk 
AVlicv 
Kulp ’s to 
mate 

Tomato di 
gest 

S and AV me 
dia 

S and W di 
gest 

S and W su 
crose 

AVIieA agar 


OCxA/i OG-'dG;! 06 v 5 ^ 03x2 4/i 03x3 5;i 04x15 5/i 

rods rods rods rods rods rods 

singly and singh and singly and singly singly singly 

end to end end to end end to end bifurcations bifurcations bifurcations 
none none none none none none 

pos pos pos pos and iieg pos and neg pos and neg 


Arrangement singly and singh and singly nnd 


Lnds frcqueiith tapering 


single rods, good groivtb 
involution foims 


■Wliea agar pin point, grayish colonies 

translucent, fiiiibiiate margins 
Broth slight turbiditi, grayish sediment 

Lactose broth growth 
Glucose broth gram pos and neg forms 
Acidity quite low, 5 5 per cent in 5 dajs 

Fermentation 

Deytrose -H-H- 

Galactose +44+ 

Lactose +44+ 

Maltose ( t i t 

Sucrose 
Dextrin 
Mannitol 


Shoiicd true branching 


both lerobiL and anaerobic 
coagulates after 48 hr 
acid with soft coaguUim in about 4S hr 
slight gronfh in about 72 hr 
slight growth in 4S hr 
snine gram negatne forms 
no growth 

growth, gram pos A neg rods 
gi owth 


iiiaerobic 

acid, gciicrallj coagulates after *16 hr 
icid, coagulation ven slow in occurring 
slight groxrth in 06 hr 
slight growth in 72 hr 
no growth 
no growth 

iinoliitioii forms 

gram pos and neg rods 

growth 


abuiid int groivth 

growth 

no turbidity 
slight growth 
nbund int growth 
icid 


Gas Formation none 
Incubation 

Temp 38° C 


Strains 
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Tabli; 111 (Contmuefl^) 


STRAINS 


MEDIA 


SMITH AND 1VADDOREN DIGEST 

(lactose) 


MEDIA ROTATION 

Morphology 

Size 

Form 

Arrangement 

Motility 
Gram stain 
ing 

Bemarks 

Cultural Char 
actensUcs 
Growth 

Milk 

Litmus milk 

Butter milk 
Tomato milk 
VTTiey 

Kulp ’s to 
mate 

Tomato di 
gest 

S and "W me 
dia 

S and W di 
gest 

S and W su 
crose 

Whey agar 
Glucose agar 
Broth 

Lactose broth 
Glucose broth 
Acidity 

Fermentation 

Dextrose 

Galactose 

Lactose 

Maltose 

Mannitol 

Gas Formation 
Incubation 
Temp 


0 8x2 6/1 
rods 

end to end 
only 
none 

pos andneg 

Ko chains 


0 8x2 6/1 
rods 

end to end 
only 
none 

pos andneg 


0 8x3 5/1 
rods 

end to end 
only 
none 

pos andneg 


aerobic and anaerobic 

excellent growth but no coagulation 
acid , no coagulation 

involution forms 
involution forms 

involution forms both gram pos and 
neg 

no growth 
no growth 
growth 
growth 

small rods round on both ends 

slight growth 
growth 

no growth in 24 hr 
excellent growth 
abundant growth 
0 2 per cent in 24 hr as acetic 


ALPHA WHET BROTH 

(lactose) 


0 8x4 7/1 
rods 

singly and 
long chains 
none 
pos 


0 8x4 7/1 
rods 

singly and 
long chains 
none 
pos 


0 8x4 7/1 
lods 

singly and 
long chains 
none 
pos 


Strains 


+ 44 + 

++++ 

++ 

none 
37° C 


Fluorescent points at the poles 


best growth anaerobic but grows 
aerobic 

acid with no dotting 
acid, no separation of whey but soft 
creamj curd deposited in tune 
growth 

some gram neg forms 
growth 

no growth 

ini olution forms 

growth 

growth 

gram pos and neg rods 

small, flat, circular colonies 
growth 
slight growth 
turbid, growth 

high 


++++ 

444 + 

++++ 

4+4 


none 
37° C 


Media Botation' 


12 


12 


12 


13 


13 


3 

13 
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THF JOLRKVI OF I ABORATORY AND CLINK \ti JKUICINF 


TvbleIII (Continued) 


STFAI^S 

^ 1 

^ 1 

c 

MEDIA 

rUFTA M UFA IIUOTII 
(CLLCOSE AG\R) 

MEDIA POTATION 

7 

7 

7 

’Morphology 




Size 

0 3 X 1 Ig 

0 3 -< 3g 

0 3 y 2 V 

Form 

rods 

rods 

rods 

Arrangement 

Singh 

Singh 

Slllglv 

Motilita j 

none 

none 

none 

Gram stain j 

1 pos 

pos 

pos 

nig . 

Remai ks 

Cultural Char 
acteristics 
Growth 

1 

1 facult itu( 

1 

111 u robes i 

best grout h 

Milk 

j iiiaerobu 
coigiilates in 

1 from 0 to 1 

2 d n s soft 


curd no rctrnctwn 


Litmus milk u id 
Butter imllv slight gioutli 
Tomnto milk gnm pos ind iicg forms 
Whej’ sniiti giowth 

Kulp’s to nuolutioii forms 
nnto 

Tomato di iniolution forms 
gest 

S md W me iiiioUitioii forms 
cln 

S and di gnm iieg ind some gnm pos 
gest 

S and W su gram nog and pos 
crosc 

AYliea igai lem scant gronlh 
Whey glucose grontli 
Glucose agar growth 
Broth unolution forms 

Lactose broth gron th 
Glucose broth good growth 
Aciditr ren slight 

Fermentation 

Dextrose 

Laetosc 

Maltose H-<- 

Sucrose "-H- 

Gas Formation none 
Incubation 

Temp 40° C 


■1 I t 0 

UUTTEIt XtlLK FLOS GLUCOSE 
TO TUFT V a\ im urotii 


S 

S 

s 

0 3 y 1 2g 

0 3 V 1 2g 

0 3 y 1 2g 

rods 

rods 

rods 

singlr and 

singly and 

singly and 

m chains 

in chains 

in chains 

none 

none 

none 

pos 

pos 

pos 

Chains of 2 

;o 6 dements some of the 


rods showed both gram pos and 
neg segments 


lerobic and anaerobic. 

coigiilites in 7 hr at 4~)° C 

acid 

growth 

growth 

iniolution forms 
iniolutioii forms 

liinolution forms 

I 

iiuoliition forms 
grim pos and neg 
gram pos and neg 


gionfh 

groirth 

unolution forms 
3 element chains 
good groudh 
slight 



Strains 12 3 1 

Media Rotation 14 14 14 15 
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STRAINS 

4 1 


0 1 

G 

1 


5 1 

0 

MEDIA 

GALVCTOSE M HEY 

GLUCOSE ■\\ IIEA 

MEDIA ROTATION 

9 

9 

9 

10 

10 

10 

MorplioJogy 









Size 

1 15/1 


1 15u 

115,1 

1 15,i 


1 1 bfi 

1 1 5fi 

Form 

circular 

circular 

circular 

circular 


circular 

ciicular 

Amngenieiit 

pairs 


pairs 1 

pairs 

singly 


singly 

singly 

Motility 

none 


none 

none 

none 


none 

none 

Gram stain 

pos 


pos 

pos 

pos 


pos 

pos 

mg 

Eemarks 

In lactose n 

i 

hev pans and 

single forms 

True nitiifie 

1 




occur 








Cultural Char 









actertstics 









Groivth 

facultatii e 

anaerobes, 

best growth 

facultatii e anaerobes 



anaerobic 








:Mi]k 

rapid co'igulation bj fermentation 

coagulation bi acid (lactic) and not 






fei mentation 


Litmus milk 

sloTvl) changes acid 


acid 




Butter milk 

growth 




groi\ til 





butter milk plus galactose gives a 






gram pos 

pair surrounded by gram 






neg shcatli 







Tomato milk 

growth 




gron th 




"Whey 

growth 




growth 




Kulp’s to 

gronth 




gi owth 




mato 









Tomato di 

1 groirth 




gi on th 




gest 









■Whey lactose 

both single and pans 


ciicular forms arrange themselves in 






chains of 

3 

, gram nee 

sheath sui 






rounds some of these triads, length 






3 4/u. 




S and 'W me 

sheathed pairs 


gi owth 




dia 









S and "W di 

growth 




gi owth 




gest 









S and 'W su 

gron th 




gi on th 




crose 









Broth 

growth 




gi owth 




Lactose brotl 

1 Single and pairs 


Single, pairs, 

and tiiads 


Glucose brotl 

1 growth 




gi owth 




Acidity 

slight acid 

. reaction 


acid reaction 



Fermentation 









Dextrose 

-H-H- 




-H-H- 




Galactose 

++++ 




HH-t- 




Lactose 

-H-H- 




H-H- 




Maltose 

-HH- 




H-H- 




Sucrose 





H-H- 




Dextrin 

I 








Mannitol 





4++ 




Cas Formatir. 

111 none in 4S hr 


none in 4!? hr 


Incubation 









Temp 

17° C 




37° C 




Stnins 

1 

O 1 

a 

I 

2 

3 

Mcdi 1 Botatn 

on 1C ] 

1 

16 

17 

1 

17 
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STTAINS 

AIEDIA 

XIEDIV ROTATION 

'Morphology 

Size 

Form 

Arnngcmeut 

Alotihtv 
Grain stain 
ing 

Remarks 

Cultural Char 
nctcristic? 

Grow th I 
Alilk 

Litmus miJk 
Butter milk 
Tomato milk 
■Wliej" 

Kulp ’s to 
mato 

Tomato di 
gest 

TVhev lactose 
S and 'Vr me 
dia 

S and W di 
gest 

S and W su 
crose 
Broth 

Lactose broth 
Glucose broth 
Wliey agar 
Lactose agar 
Acidity 

Fermeniatton 

DcNTrose 

Galactose 

Lactose 

Maltose 

Sucrose 

Dextrin 

ilannitol 

Gas Formation 
Incubation 
Temp 

Strains j 

Media Rotation 


Table III (Continued) 


4 I 5 I C 


lactose AAurr to milk 


11 

11 

11 

0 5 X 1 2g 

0 3x12^ 

0 5 X 2 3;i 

rods 

rods 

rods 

singlr and 

Singh and 

singly and 

chains 

chains 

chains 

Jioiie 

none 

none 

pos 

pos 

pos 


facultitiie inaerobes 

no coagulation but good growth 

unchanged 

slight growth 

growth 

luiolution forms 
no groAvtli 

grow th 

rcAcrts back to cncular forms 
growth 

no growth 

iniolution forms 

growth 
grow th 
growth 
growth 
growth 
acid reaction 


+t-H- 


^ 1 5 I C 

LACTOSE AWHEY 

2 ! 12 I 12 


0 8 y 3 6/x 0 8x3 6/i 08x3 6/i 

rods rods rods 

singly and singlr and singlv and 
chains chains chains 

none none none 

pos pos pos 


facultatire inaerobes 

no coagulation but good growth 

acid but no coagulation 

growth 

no growth 

no growth 

no growth 

no growth 

abundant growth 
growth 

no growth 

iniolution forms 

growth, lerw slight 
growth 
no growth 
no growth 

small, graiish, iiscid colonies 
acid reaction 


-M- 



none 

none 


none 

none in dextrose and lactose 


37° C 40° G 
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Table III (Continued) 


STRAINS 


— 

5 1 

0 

4 

1 5 

1 0 






DEITA MHEY BROTn 

MEDIA 

GUACTOSE MHEY 


(xialtose) 


MEDIA ROTATION 

13 

13 1 

13 

14 

14 

14 

Morphology 








Size 

1x3 4/1 


1x3 4,1 

1 X 3 4,1 

1x4 6/1 

1x4 6,1 

1x4 6,1 

Porni 

rods 


rods 

1 rods 

rods 

rods 

rods 

Arrangement 

singly 


singly 

singly 

single and 

smgle and 

single and 






chains 

chains 

chains 

Motility 

none 


none 

none 

none 

1 none 

none 

Gram stain 






pos and neg 1 


mg 

pos 


pos 

pos 

pos and ncg 


pos and neg 

Eemarks 





chams of 2 

to 3 elements the rods 






showed both gram pos and neg seg 






ments 



Cultural Char 








actenstics 








Growth 

facultative 

anaerobes 


facultative anaerobes 



good aerobic growths 


good aerobic gronths 


Milk 

coagulates 

into a firm 

clot, good 

coagulation 




growth , no peptonization 




Litmus milk 

acid 




acid with coagulation 


Butter milk 

growth 




growth 



Tomato milk 

grouth 




groivth 



Whey 

growth 




growth 



Kulp’s to 

limolution forms 


jmolution foims 


mato 








Tomato di 

no groivth 




growth 



gest 








Whey lactose 

growth 




coccoid shaped forms 


S and W me 

growth 




in\ olution forms 


S and W di 

slight growth 


slight growth 


gest 








S and W su 

no growth 




growth 



crose 








Broth 





slight turbidit} 


Lactose broth 

slight gro^h 


slight growth 


Glucose broth 

growth 




slight growth 


Whey agar 

sm ill, transparent colonies 




Acidity 

4 per cent 

in dextrose 

medium 

2 5 per cent in dextrose medium 

TcrmeniaUon 








Dextrose 

H-H- 




+S-H- 



Galactose 

•H-H- 




'1 



Lactose 

-H-4-f 




++++ 



Maltose 

XJ-J— 




t4-H- 



Sucrose 








Mannitol 








Gas formatjoi 

1 none 




none 



Incubation 








Temp 

f7'> C and 
— 


33° C 


37° 34° C 



Strains 

1 I 

2 

t ^ 

1 

2 1 

3 

Media Botatioi 

n 3 I 

3 

3 

4 

4 

4 
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SIT-INS 

■SIEDTA 

MEDIA POTATIOA 

Morphology 

Size 

Form 

Arrangement 
MohJitj" 
Gram stain 
ing 

Eemarks 


Cnltvral Char 
acterisiics 
Groirth 

Milk 

Litmus milk 
Butter milk 
Tomato milk 
Whey 
Kulp ’s to 
mato 

Tomato di 
gest 

S and W me 
dium 

S and W di 
gest 

S and W su 
crose 

Whey agar 

Acidity 

Fermentation 

Glucose 

Galactose 

Lactose 

Maltose 

Mannitol 


Table III (Continued) 


4 15)041016 


■WHET KULP’S TOMATO MHEY 


15 

15 

15 

16 

16 

16 

1 X 3 IG/i 

1 X 3 lG;i 

1 X3 16^ 

2x4 20;, 

2 X 4 20;, 

2 X 4 20;, 

rods 

I rods 

rods 

rods 

rods 

rods 

chains 

1 chains 

chains 

chains 

chams 

chams 

none 

! none 

none 

none 

none 

none 

pos 

pos 

pos 

pos and neg 

pos and neg 

pos and neg 

Chains with 

no true branching Often 

Chains mth 

1 ) 

2 to 10 elements The or 

01 er 200^ 

in length 


1 ginisms did not nttnek 

ensem 


aerobic 

coagulates mth a firm clot and little 
serum 

acid iMth curd 
abundant growth 
gron til 

abundant growth 
growth 

involution forms 
involution forms 
involution forms 
no groivth 

small, white colonies about 1 mm in 
dia 

1 5 2 5 per cent 


facultatiie anaerobes, best growth 
anaerobic 

acid and coagulation in from 10 to 
15 hr 

acid with soft, creann curd in 24 hr 
abundant growth 
involntion forms 
turbid, grayish white sediment 
ibundant growth 

growth 

growth 

rods dmde info gram pos and gram 
neg 

1 revert to coccoid shape 

circular to irregular, gravish white, 
filamentous colonies 

2 7 4 per cent in milk 



+4-H- 


Gas Formation none 


none 


Incubation 

Temp 37” C 

Strains 123 

Media Eotation 5 5 5 
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Table III (Concluded) 


TOMATO \LTRIENT BFOTH 


MEDIA ROTATION 


18 or 1 


TOJfATO DIGEST 
DFNTFOSB 


18 or 1 


Morphology 

Size 05x7;x OSyTp 05x7/i 

Form rods rods rods 

Arrangement single and single and single and 
chains chains chains 

Motility none none none 

Gram stain 


1x8 5/1 
rods 

pairs and 
chains 


1x8 5/1 
rods 

pairs and 
chains 


18 or 1 


1x8 5/1 
rods 

pairs and 
chains 


mg 

Bemarks 


pos andneglpos andneglpos andneg pos | po 
In bquid media a space appears be Some stain poorlr 
tiveen elements, rods often appear 
in parallel 


Cultural Char 
acteristtcs 
Growth 
Milk 

Litmus milk 
Butter milk 
"Whey 
Kulp ’s to 
mato 

Tomato di 
gest 

S and W me 
dia 

S and IV di 
gest 

S and IV sn 


facultative anaerobes 
coagulates m 6 hr and produces 
per cent acid 37° C 
acid and no digestion of clot 
sbght growth 
slight growth 
gram pos and neg rods 

growth 

growth 

involution forms 
involution forms 


crose 

IVher agar sbght groivth 
Nutrient no growth 
agar 

Lactose agar growth 
Lactose broth growth 
Glucose broth growth 

Acidity n 3 per cent in 24 hr as lactic 

Fermentation 

Glucose -H-»- 

Galactose 

Lactose ' ■ 

Maltose 

Sucrose 

Mannitol 

Gos Formation none 
Incubation 

Temp 37° C 


facultative anaerobes 
0 3 acid with coagulation and no digestion 
of clot 

acid with coagulation 
sbght growth 
no growth 
no growth 

gram neg and pos forms 

growth 

growth 

slight growth 

no growth 
no giowth 


sbght growth 
growth 

1 per cent in milk iii 24 hr 


8 


8 


8 
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cliaiaeteiistic colonies (2 to 4 mm dia anti 0 7 to 1 mm tlia ) neie identical in 
moiphologt bnt difteied enltnialh m so fai as the laigei colonies nere sin face 
gio'wtlis and aeiobie, nliile the sniallci colonies v,eie deep gioneis and anaeiobic 
The vaiioiis pniified strains ncie then suceessneh gronn on a seiies of dif- 
ferent media The moiphologi^ of the oigaiusm nas checked eteir tiventy-fonr 
lioiiis bj staining mth Kopeloft’s modified giam stain-' and examining under 
the nucioscope At laiions inteiials depending upon a change in morphology 
of the oiganism the cultinal charaetciistics weie deteimined The results aic 
lecoided in Table III Stiains 4, 5 and G neie lotated successiieh on tomato 
digest containing dextrose, tomato digest containing lactose, S and AY medium 
containing galactose piedigested S and W medium containing siiciose, pie- 
digested S and AY medium containing lactose, lactose whev broth glucose nliei 
bioth, butteimilk foitified mth glucose, glucose xvlie\ broth, galactose Mhej, 
glucose nhei, lactose whex, milk, lactose whey, galactose xxliey, maltose xvliey 
bioth, xvhex', Kulp s tomato nhev, tomato nutrient broth and tomato dextrose 
digest medium Stiains 1, 2, and 3 xxeie tiansfeired to xvhex, butteiimlk foi ti- 
tled mth galactose, lactose nliejx milk, glucose nhe3, and then lotated as in 
strains 4, 5, and 6 staiting x\ith glucose xvliev The method of prepaiation of 
these xanous ciiltnie media is described in a subsequent papei 

The number ot times an organism xxas tiansfeiied to the same media, the 
length of time of incubation, and the point at xxhich a nexx* medium xxas employed, 
depended upon tlie moiphologic chaiacteiistics of the oiganism xxlicii stained 
and xuexved nndei the microscope A considciablj longer time xvas lequiied to 
tiansform the ciiculai into the lod shape than the rexeise 

The morphologic changes and cultinal eharacteiistics are lecoided in Table 
III A lexiexx of the liteiatuie on the moipliologx' and eiiltiiial clniaeteristics 
of the moie definitelx’ established membeis of the lactobacilli gioiip*®-'' 
describe Lactobacillus lactisacidi (Leielimanii) as a lod shaped oiganism xaij- 
mg fiom 0 S to 1 2 micion m length and 0 5 nueiou m bieadtli They appeal 
singly and in chains The ends of the bacillus aie sqiiaie and thex are giam- 
positive Optimum temperatuie 40° C Then natnial habitat is milk Tliex' 
are micioaeiophilic and gioxv in nulk and bioth, and foim soft giaxnsh, trans 
parent fibfoiin gioxxbhs on agai slants Litmus millv is unchanged Thex* do 
not form indol noi reduce nitiates Acid is produced Acid fermentation xvas 
reported in dextrose, maltose, fructose, lactose and de.xtiin xvithoiit the formation 
of gas Arbinose and trehalose xveie not fermented 

Lactobacillus lielveticiim (lactobacillus casei) are desciibed as rod shaped 
organisms, 0 7 to 0 9 micion in bieadtli and 2 to G nucions in length They ap- 
peal singlx'' and in chains, nonmotile, and giam-positixe Optimum tempeiatiiie 
40 to 42° C Then natural habitat is sour milk and cheese Thex aie micio- 
aeropliilie, do not coagulate nuUx, and slioxx’^ no gioxxTh in bioth, xvhex- gelatin, 
whey agar, noi gelatin Deep gioxx-th occurs in lactose agai, as well as in small, 
giayish, and xiseid colonies Litmus miUi becomes acid xvithout coagulation 
They do not form indol noi reduce mtiates Acid leimentation xxntli the pio- 
duction ot gas oecuiied in lactose and dextrose Slaltose and mannitol weie not 
fermented 

Koinclien bacillus of Leuissen and Kuhn, aie desciibed as lod shapecl organ 
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isms, iioiimotile, and giani-positive They stain in Neissei and alkaline metli- 
vlene blue Optimum temperatuie 37 to 45° C Their iiatuial habitat is but- 
teimilk Good growth occurs m caibohydiate media (milk plus carbohj^drates) 
with the coagulation of the milk into a fiim clot at a tempeiatuie of 37° C 
There is no evident peptonization Iiidol is not formed, noi nitiates reduced 
Acid fermentation occurs iii carbohydrate medium ivithout the production oi 


gas 

Lactobacillus pabuliacidi (Beigey) are described as lod shaped organisms 
occurring singly and m long chains They are nonmotile and gram-positive 
Optimum tempeiatuie 34 to 40° 0 Their natural habitat is beet mash and 
cheese They aie aeiobie, coagulate milk, and produce a slight turbidity in 
bioth A slightly arborescent growth occurs in gelatin stab, and small, trans- 
parent colonies on agar Four per cent acidity is produced in dextrose Acid 
fermentation, without the production of gas, occurs in lactose, sucrose, maltose, 
mannitol, and gtyeeiol Raffinose is not fermented Litmus milk becomes acid 
ivithout coagulation 

Bacterium mazun (Weigmann, Gruber, and Huss) are described as giam- 
positive rods, 1 to 1 1 microns m breadth and 2 7 to 21 microns in length They 
form chains with no true branching, and aie nonmotile The ends of the lods 
are swollen, and cells with true branching are reported in whey Involution 
forms occur in the shape of rods 210 microns in length They stain with ear- 
bolfuchsin, and their optimum temperature is 37° C They are aerobic, coagu- 
late milk with a firm clot and little seium, and grow abundantly in whey Small, 
white colonies about 1 mm in dia occur in whey agar They produce acid 

Lactobacillus bulgarious are described as rod shaped organisms, 1 to 2 mi- 
crons in length (Bergey), 2 to 20 microns m length (Fold), and forming chains 
They are gram-positive in young cultures and gram-negative in old ones They 
are nonmotile, stain with all ordinary stains, and form chains of 2 to 10 elements 
in length They are facultative anaerobes They grow rapidly in milk, coagula- 
tion occurring m from ten to twenty-four hours at 37° C and an acidity of from 2 7 
to 3 7 per cent is produced, i e , 32 5 gm lactic acid per liter of imik in ten hours 
while other members produce about 10 grams per litei m the same length of time 
Litmus milk becomes acid in twenty-four hours mth the production of a soft 
cieamy curd They pioduce a turbidity in whey with a gra’^ush white sediment' 
and circular to irregular, grayish-white, filamentous colonies on whey agar The 
agai colonies are small, thick lenticulai, umhiheated and 01 mm m diameter 
Acid fei mentation, nithout the piodnction of gas, occurs in dextrose lactose 
galactose, fiuctose, and mannitol Ehamnose, dulcite, and sorbite are' not fer- 
mented This organism does not attack casein, has its natural habitat in yoo-hurt 
and hutteimilk, and its optimum temperature is 45° C 


Stieptohacillus lehensis (Rist and Khouij ) aie deseiihed as rod shaped 
organisms, nonmotile, 0 5 mieion m hieadth, and 6 to 8 micions m Jenoth Thei 
oecm Singh and in chains up to IS microns in length Thei hai e been reported 
found 111 paiallcl bundles and m liquid media a space appears between the cle 
ments oi the chain Thci aic giam-positn e in j omig eultmes, but the dead oi 
g niisnis aie gram-negatn c Optimum temperatuie 37 to 40° C Their nutin ni 
„.ib Tl,e^ grow ocol.c o„a onoerob.calh and 
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milk in SIX Iioius at 37° 0 with the pioduction of 0 26 pei cent acid, calculated 
as lactic A tine icimm feiment is piodiieed with no digestion of the clot A 
slight giowth IS obtained in whey and bettei giowths on glucose and lactose agar 
Gas IS not pioduced on feimentation Thev stain wuth eaiboKuchsin 

Lactobacillus Boas-Oppleii (Boas and Opplci) aic desciibed as lod shaped 
oiganisms oeeuiiing in pans and chains noninotile, and giani-positne Accoid- 
in to Fold these lods aie 1 nucion in bieadth and from 2 to 10 micions in length 
while Bergej" finds them 6 to 8 mieions in length Red metachiomatie gianules 
aie obtained with meth-s lene blue Optimum tempeiatuic 40° C Their natural 
habitat is the gastiic contents, cspeciallv gastiic caicinoma Although inicio 
aeiophilic, thei glow best anaeiobicalh Best giowths aie obtained on aeid 
media, bioths plus glucose oi beei woit, and media containmg gastiic cancel 
extiact Litmus milk is tinned acid with coagulation, and small, giaj, gianular 
colonies appear on milk agai One pei cent acidity is pioduced in milk Ni- 
tiates aie not i educed Acid iei mentation without the pioduction of gas oc- 
cuis in dextiose and lactose Jlaunitol is not feimented 

Lactobacillus acidophil-aerogencs (Toiiej and Eahe) aie desciibed as lod 
shaped oiganisms, grani-positn e, occuiiing singh and m chains up to 40 mi- 
cions in length wnth occasional Inancliing or Y foinis Tlie lods aie OS mieion 
in bieadth and from 1 5 to 11 mieions in length (Bergei gnes 5 raicions as the 
maximum length) Thev aie nonmotile and stain wnth Loeffler’s alJcaline meth- 
jlene blue Optimum tempciatuie 37° C Then natuial liabitat is the intes- 
tinal tiaet They can grow aeiobiealh and aiidoiobiealh, and clot milk in se\- 
enti-two houis with the partial separation of whev Acid coagulation oecuis in 
litmus milk Giowth occurs on gelatin and agai but best on glucose oleate agai 
or 5 pel cent acetic acid glucose Nitrates are not i educed Ten per cent aciditi 
IS pioduced in three da^s Acid feimentation oecuis in dextrose, lactose, sucrose, 
and laflfinose, witli the pioduction ot gas Aiabniose is not fermented 

Lactobacillus acidophilus arc described as slender, giam-positiie rods oe- 
cuiring singly and in short chains usualh of 2 to 3 elements Thes are fiom 
4 to 5 mieions in length and the ends of the rods are found to be fiequenth 
tapered Thej are nonmotile and the metachiomatie gianules are stained bi 
Neissei ’s method Optimum tempeiatuie 37 to 45° C Their natural habitat is 
the human infant intestine Thei giow both aeiobicnlly and anaeiobieally 
Milk IS geneiallj reported to be coagulated after loity-eight honis and litmus 
milk becomes acid wnth the production of a soft coaguluni in the same length ot 
time Thej produce a shght tulbldlt^ in broth wuth a gray sediment Graj, 
fimbriate colonies slowly develop on gelatin and lery scanti giowth occurs in the 
gelatin stab The colonies on agai aie thin, iiiegulai, and tianslueent ivith 
fimbriate margins, and the slant shows a filiform, smooth, and slimv gioivth 
Good gioivth oecuis on glucose agai Indol is not foimed This organism pio- 
duees a low acidity, 5 5 per cent in fire dais m dextrose broth Acid tei menta- 
tion without the formation of gas occuis m dextiose, lactose, maltose, lafiinose, 
and sucrose jMannitol and dextiin are not feimented 

Lactobacillus bifidus communis (Tissiei) aie desciibed as rod shaped organ- 
isms, 0 3 to 0 6 micron m bieadth and 1 5 to 6 microns in length They occur 
Singh, showing bifurcations and true bianchmg The loniig eiiltnies are giam- 
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positive, Mlnle the old eultmes and the dead oiganisms aie giam-negative They 
are stained mth basic anilin dyes Optimum temperatiiie 37° C Then natural 
habitat is the intestine They aie strict aiiaeiobes and giow abundantly in 
glucose broth Acid coagulation of milk takes place in time, and litmus milk 
may or may not be coagulated Pool giowth occurs in gelatin The colonies on 
glucose agar are deep seated and have an avei age diametei of 2 mm with a max- 
imum of 4 mm Acid fei mentation oceuis in dextiose, lactose, maltose, sucrose, 
laffinose, and mannitol 

Lactobacillus lebensis (Rist and Khouiy) are desciibed as lod shaped oi- 
ganisms, 2 to 6 microns in length and arranged end to end without the foimation 
oi chains The Aoung cultures are gram-positii e, while the old cultures and 
dead organisms aie gram-negati\e Thej*^ are nonmotile and appear granular 
tsimilai to the tubercle bacilli) iii whej Then natural habitat is milk They 
grow both aerobically and anaeiobieally and produce about 0 2 pei cent acid (as 
lactic) in twenty-four hours Excellent growth occurs m milk without coagula- 
tion, and litmus mdk is turned aeid Good growth oeeuis in lactose or glucose 
broth, whey, glucose or lactose agar, and lactose wliej’’ 

Lactobacillus caueasicus (Kern, Beijerinck) are described as nonmotile, 
grara-positive, rods, 0 8 micron in breadth and 3 2 to SO micions in length 
They occur singly and in long chains and have glistening points at the poles 
Optimum temperature 37 to 40° C They grow both aeiobically and anaerobi- 
cally , the giowth often being delayed two to three weeks Milk becomes acid 
without clotting Litmus milk develops 1 2 to 1 6 per cent acidity (as lactic) 
and a soft cieamy curd Lactose broth becomes turbid, and a grov1;h occurs in 
both whey agai and whey gelatin Small, flat, giayish, circular, undulated sui- 
face colonies, and deep, fimbriate colonies occur in agai The giowth on agar 
slants IS scanty, while a grayish growth occurs in agar stabs Indol is not form- 
ed, nor are nitrates reduced Acid fei mentation without gas production occurs 
in dextiose and lactose Mannitol is not fermented 

Bacillus exilis (Tissier) are described as nonmotile, gram-positive rod 
shaped organisms, whose natural habitat is the stools of infants They stain 
with dilute fuchsin, gentian violet, and thionin Their optimum tempeiatuie 
lies between 37 and 40° C They are facultatne anaerobes and do not glow on 
acid media They coagulate milk in eight to ten days with a soft curd and no 
letraction Litmus nuUc is turned acid A deep growth occurs in glucose a°-ar 
at 20 to 37° C , and they produce no gas on fermentation 


Stieptobacillus C (Grigoioff) aie described as nonmotile, giam-positive 
lod shaped organisms Then natuial habitat is buttermilk Optimum tem- 
pcratuie 37 to 45° C TIica are faeultatne anaeiobes, coagulate milk m six 
hours at 45° C , and produce acid m litmus milk Thej produce buttermilk at 
37° C in from tvehe to tventi-foui horns Thei aie true denitiifiers and do 
not foim indol Acid fei mentation oceurs in lactose, as -Kell as in lactose bioth 
Diplococciis lebensis (Rist and Khoiui) aie described as nonmotile o-ram- 
positne, eirculai oiganisms, vhich ahiajs occui in pans These organisms take 
the usual stains and do not form spoics Grouth oeems m glucose bioth 
.„a lncto,e A r„p.<i coap.Ht.ou «e„.x ... ,..lt “ Tkept aft)' 

hue or neutral mtli sodium eaibomto, a rennin-like fciment is produced 
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Micioeoccus B (Gijgoioft) aie described as nonmotile, giam-po‘.iti\e, cir- 
cular organisms, uliicli alwajs oeciu singh Tbcn natuial habitat is butter- 
milk: Tbei giou both aeiobicalb and aiiaeiobieallj Buttcimilk is piodueed 
m less than twentj-foui houis at 37° C Milk is coagulated In the pioduetion 
of lactic acid and not In fei mentation Good gi on th oecuis in glucose broth 
These organisms aie true nitiifieis and gne a positne nitioseimhl leaetwn 
They aie aeid producing organisms Acid fei mentation occurs in fructose 
iliamnose, maltose, saechaiose, mannitc, and gheeiin Dulcite and soibite aie not 
fermented 

I^CTOB VCILLI C\ Cl E 

On comparison of the inoipliologie and cultuial ehaiacteiisties of Table III 
nuth those of the membeis of the lactobacilli gioup deseiibed in liteiatiue, a 
striking similaiitj' between the laiious bacilli nas obseiied When Table III is 
aiianged m the lorm of a CAcle Table IV is obtained A critical stud\ of Table 
IV brought out tlus peeuhaiitv, that the ejclc natmallj dnides itself into two 


Tahoe IV 

L\crron\ciii,is Ctcoe FnoM roriFiri) Stumns 


ToiATO wTRiarr aso-ii 

0 '.17 f rods 

slnfl/ and chains 

0 26 '' acid In *^4 hr 

It 

TO-^-0 DICSS" (dertrosej 
1x8 5 ^ rods 

pairs and chains 

1 ^ acid 


"O^TO DICSS7 (lactose; 

0 8x4 ^ rods 

slnply and abort chains 
5 5 acid in 24 hr 


S and T (ralactose) 

0 6x5 rods 

alnfly and end to end 

1 acid In 24 hr 


i-ULT’s TOwuO 
2x4-20 ^ rods 
chains rith 2-20 elcsenls 
2 7-4 acid 


-u^t i 

2 x 2-26 /* rode 

chains »ith no branchinp 
Z acid 

n 

DELTo ’"iSl Bfii-rr (maltose) 
2x4-6 f* rods 

ainfly atnd 2-2 elesent chains 
2-5 odd In dextrose 

It 

CALrJ:7CSn rci 
1x2-4 f*- rods 

sinplc 

4 < acid In dextrose 


S and T DICES? (aucroaej 
0 4 t 1 5 5/^ rods 
slnrlei 1 
acid I I 


LAC"03n w-isy 

0 8x3-6 rods 

slnfle and chains 
slifht amount of acid produced 


S and r DICES? (lactose) 
0 8x2-5 "^ds 

end to end 
0 2^ acid in 24 hr 


ALPHA BROTH (lactose) 

0 8x4-7 /* rods 

sinrly and lonp chains 
hiph acldlti 

It 

TriATA BROTH (plucose) 

0 3x2 5 M rods 

slnplv 

verv little acid ^onaed 

it 

bitter -ILK PUS CLUCOSE *^0 

T-^ATA Wvy BROTH 
0 3x2 2 ^ rods 

sinply and chains 
acid *‘oraed 


I^CTOSE TTtEY to jilt 
0 5x2-2 rods 
slnpli and chains 
acid produced 

It 

CLUCOSS THIIl 
2-1 5^ dla circular 
sinflj and chains 
acid produced 

it 

alactose they 

a-1 5 dla circular 
pairs 

alipht acid reaction 
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paits The left-hand, or anaerobic pait, in ivhich the oiganisms weie difficult to 
eultiue lequued a specialized media based on the chemical and phjsieal consti- 
tution of the contents of the intestine at diffeient life periods, and gicii best un- 
dei anaerobic conditions at bodi teniperatuie The light-hand part consisted 
chiefli of facultative anaerobes eultuied on milK and iihei medium, and giew 
best under aeiobie conditions This is not a cleai cut dnision, since some oi- 
gamsms, which aie located at the top and bottom of the cj^ele illustiated in Table 
IV, gieii equally well aerobicalli and anaerobically The medium, in this case, 
giving the best results ueie of a combined nature 

Upon dernation of a cjcle from such lactobaeilli organisms as were found 
to be sufficientlj’’ described in liteiatuie, and ananging them aecoiding to the lo- 
cations indicated in Table IV, Table V was obtained This table showed that if 
ue weie to stait with a pme eultuie of the Bacillus acidophilus, or in fact am 
othei laetobacilli, ue could obtain by a piocess of successne selective cultuiing 
any othei desired member of this gioup At least an oiganism liaMng the 
morphologic and cnltnial character istics of the dcsiied haciWus could be obtained 
These changes were legulated by the food supply (nature of the medium), the 
Ph lalue of the medium, and the tempeiature of incubation 


Table V 

Lactobacilli Cvcle 

According to the Xomenclatlpe Folnd in Liter itupf 


I I 

S-o-j-03Ai'ILUI3 LC3C:i3I3 
{ Hiat and Khoury) 


lAC-OSA^ILLtS BOp^S-OPPirS 
(Boas and Oppler) 

UK 




LACTOBACILLUS ACIDOPHIL- 
ATROrrirS 
(Torrci and ^ahe} 


it 


lAC''0BnClLLU3 ACIDOp-dlLUS 


LAC“03A''IU,US BIFIDUS 
CO-COTIJS 
(-iseler) 


11 


lac'opaoilhis leb’-'isis 


1 I 

LAC'CSnOIilVS 31!LCAR1CUS 


BACTERHRi JAZUS 
(’Felgaann,Cnjber and Hues] 


It 


I.AC“03ACILLUS PABUIIACIDI 
(Sereey ) 

i ^ 


rORIJOHZirBACILlUS of 
(ieursBcn and FuhnJ 


It 


LACTOBACILLUS HSLVitTICUlf 
(Lactobacillus caseij 


r I ^ act IS AC ID I 



130 


THE TOURX\L OF IABORArOR\ AND Cl IN'ICVL ’\rrDICINF 


THF NVTURE OF THE MORPHOLOGIC CHAVGE IN THE BVCIILI 

Tmo piocesses aie imohecl, one of SMitliesis and the othei of a desfiuctne 
01 degeneiatne natuie In the lattei case the changes in the bacillus oceuired 
qiiickh and leadilv, and nltimateh’’ teimniated in a eoccoid shaped end piodiicf 
The piocess of sj-nthesis leqiiiied much slnll in the lotation of medium its 
selection and the time of incubation Stalling mth a chain, ne obseiied a 
giam-negatne section appealing betAiecn the elemenis of which it was com- 
posed A sepaiation then occuiied at these junctions mth no leduclion m the 
length of the component lods Cli am-negatn e and "ram-positnc segments then 
appealed in the lods Usually the giam-negatne section nas obseiied between 
two giam-positne components In some cases the lod showed a division m the 
middle, half staining giam-positiiely and halt giam-negatiiclv Dnision into 
giam-positne and giam-negatne lods now occuiied The gram-negatne lods 






Fig 1 — In\olution and '^Mithesis of the lactobaciUi 


next changed oiei into giain-positne lods ot the same size These smallei rods 
again split as described abo^e When a length of from 1 5 to 2 niicions was ob- 
tained, the rod slightly bulged out at a shoit distance from botli ends, and 
stained gi am-positiveh These bulges developed into two ciiciilai elements con- 
tained at either end of the lod On staining, the eiiculai poition became gram- 
positive, and the lest of the rod, gram-negative A few ciiciilai forms weie ob- 
seiwmd connected by a lestiiction thiough their centeis, the whole staining giam- 
positively, but this occured onlj in larc cases Sepaiation next oeemred into 
ciiculai pairs winch took a giam-positne stain The pans weie then obseiied 
to bieak up The cncular foims next aiianged tliemsehes into shoit chains 
generally consisting of three elements and stained gram-positivelv A fusion 
then occuried, which on staimng, show'ed thiee giam-positne circles contained 
■within a gram-negatne lod The gram-positne circles then faded out leanng a 
gram-negative lod, winch then changed ovei into a giam-positive lod We were- 
unable to deteimine at tins point whethei all the giam-negative lods changed 
over into gram-positn e rods and then a specialized numhei changed hack again 
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into giam-negatne forms oi onh a pait of tliem changed oimr into gram-posi- 
tive rods In eieij case, lioweiei, mi-vtines of giam-positivc and giam-negatne 
lods MCie obtained The next step consisted in the fusion of the giam-negative 
and giam-positive lods into a single lod consisting of a gram-negative central 
portion and gi am-positive ends Thiee of the oiigmal rods enteied into this 
fusion This lod then changed ovei into a giam-positne rod of appioximateh 
the same length as the rods which enteied into its synthesis The size of the lod 
was then increased by the fusion of two giam-positive rods lying end to end, al- 
though, in some cases, fusion into a single lod occuried from chains of four 



rig 2 —Morphologic changes In the culture of the lactobacilli Camera liicifla 

<lia\\ Ing 1G50X luciaa 


gram positne lods This piocess is diagrammaticalh illustiated in Pm l The 
scale ot the diagiam is exaggeiated so as to bung out the details of stuietuie 
Since miciophotogiaphs did not bring out the giam-negatne elements noi the 
capsulated forms, camera lucida diawings of the piocess iieie made nnd 
piodnced in Pig 2 ^ t aic le- 


discu^ssion: 

The icsults obtained in this laboratori indicate that am member of the 
lactobacilli group mat be changed into or caused to asenmo + 1 ,^ i i 
and oultiiial chaiactei.stics of am other bacillus m tins group thrX'h Ts”^ 
ccssne culturing on selcctne media The incubation period varied fiom a 
tMoiits-foiii hour uiltnie ni tbo case of the reduction in size of the rod, to one 
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liundied <iud teu lioms The highci figures Meie al^^a^s cliaiactenstic of the 
synthesis of the rod and pailiculaili fiom tlie ciicular foinis Tins pioeess 
of synthesis is in agi cement with tlie combined obsenations of Hadlci, Solanno, 
Kendall, and Handuroi 

The impracticability of the implantation of the Bacillus acidophilus now 
becomes appaient since it would icveit oici to a type acclimated to the sur- 
rounding media This yyould be paiticuhnly^ tiue yyhen treatment yyitli the 
artificial media ceases, i c, supplemental y tieatment y\ith lactose, agai bian, 
paiaffin, mucilaginous piodiiets obtained fiom seeds, etc To continue the 
supplementaij tieatment lecpiiicd by acidophilus therapy oyer a long period 
of time yvould ceitamly pioducc a pathologic condition of the inteimediate 
metabolism of the digestne system (including the euz\mic and hormonie sys- 
tems) To discontinue this supplemental y tieatment yyould soon lesult in a 
reyeision of the intioduced lactobacillus to a type furthei dowm the cycle, 
yyhose natuial habitat is the noimal adult intestine and is capable of utilizing 
the amino acids foi food 'WHiethci oi not they digest the amino acids by 
deaminization, decaiboxylation, oi both, is at the piesent time uncertain, but 
undei pathologic conditious (chionie constipation, etc ) they most certainlv yiill 
aid in the pioduction of toxic substances We found that the Bacillus acidophilus 
gieyv best on an aitificial media approximating as closely as possible the con- 
ditions found in the intestines yyhen food passes thiough the duodenum of a 
bieast-fed infant Aftei the infant is yycaued, the intestinal floia changes 
lapidlj and putiefactiye types appeal It is om beliei that the Bacillus 
acidophilus does not disappeai fiom the adult intestine but yyull be found in 
lelatnely the same numbeis in a foim lesembling the coccus oi the diplococcus, 
and yvill hay^e the cultuial chaiactciistics of that oigainsni Since the intestinal 
tiact of a ueyyboin infant is stciilc as yyell as the intestinal tiact of numerous 
polai animals, and since it has been demonstiated that chicks and fly's gioyym 
undei steiile conditions function noinially, yye belieye that the piesence of 
bacteiia of anj description m the human intestinal tiact is unnecessaiy and to 
add them is ceitainlj unwise Poi no mattei yyJiat type of nonpatliogeme 
oigamsm may be added, they yiill rey'eit to an oiganism capable ot piodncing 
toxins, 01 inteifering ynth the noimal functioning of the body, aecoiding to 
its food supply 

SUJI3IAR1 

1 The moiphology and cultiual characteristics of the Bacillus acidophilus 
depends upon the natui e of the food supply , the Ph x alue of the medium and 
the presence of small quantities of inoiganic metals, such as zinc, coppei, 
iron, etc 

2 Any' membei of the lactohaeilb gioup mar be cony ei ted into, or caused 
to assume, the morphologic and cultuial characteiistics of any othei member 

3 The members of the lactobacilli gioup may be aiianged in a cj ele accord- 
ing to their moiphology' and cultural characteiistics 

4 Any membei of this cy'cle in assuming the moiphology and cultural 
chaiacteiistics of any othei membei passes successively tliiough the ehaiacteiiza- 
tion of all iiiteivenmg membei s in the cycle 
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5 The c^cle is capable of clmsion into two natuial paits, one composed of 
memheis nhose nsnal habitat is intestinal, and the other contains the nonintes- 
tinal members 

6 In the case of adverse conditions, if the organism suivives, most of the 
noniiitestiiial and piacticallj all of the intestinal foims assume the coccoid 
shape 

7 The change m moiphologj extends over a consideiahle peiiod of time, 
even iindei the most favorable conditions This is paiticulaily true in the 
synthesis of the lod shaped bacilli 

8 The rods pass through a definite process m then sjTithesis and splitting, 
in which an inteiplay of giam-iiegatne and giani-positive forms occur 
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A STUDY OF THE LACTOBACILLI jMEDIA EMPLOYED'’ 


A Benxett W^vllgrex axd Frederick L Saiith, 2xd, Pittsburgh, Pa 


TN THE fiist paper of this senes, it vas sIiomu tJiaf the Diembeis of the lacto- 
baciUi gioup mat be aiianged, in a cvclc accoidmg to tlie nature of the food 
supply and the conditions of giovth (aerobic, anaeiobic, facultative anaeiobic, 
Ph value and incubation teniperatuie) ailiicli aie chaiacteristic for each 
bacillus It vas fuithei shovn that any niembei of the lactobacilli gioup may 
be changed into, or caused to assume the moiphologa and cultural char- 
acteristics of auv other baciUus in this cicle thiough a successne culturing on 
selective media The obiect of this paiier is to desciibe these \arious media 

The media employed to obtain the chaiaeteiistic moiphologj of the lacto- 
bacilli located on the nomntestinal side ot the cjcle, veie found described in 
liteiature Wliey and Avhey agar, luepaied according to Kettgei and Horton,^ 
to -Hliich the Aariouslv indicated sugars aieie added, A^as employed Kulp s 
tomato medium- was also used 

In deteiniiniiig the medium to be emploxed for tJie giowtb of the oiganisms 
listed on the intestinal side of the CAcle, a careful study of the habitat of the 
individually isolated and recorded membeis of the laetobacilli group vas made 
The souice of most of these baciUi uas found to be the intestinal canal Chemi- 
cal analjses of the intestinal contents dining digestion vere studied and the 
following media developed 


MEDIA 

ALPHA "WHEY 

BROTH 

DELTA M HEY 

BROTH 

THETA MHEY 

BROTH 



(per cent) 

(PEE cent) 

(PER CENT) 


Wliey 

94 1 

94 1 

941 


Sugar 

0 4 (lactose) 

0 4 (maltose) 

0 4 (glucose) 


Casein 

14 

14 

14 


Albumm 

1 95 

195 

195 


Pepsm 

1 95 

1 95 

1 95 


Sodium citrate 

02 

02 

0 2 
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Tomato nutiient biotli ^Nas piepaied by dissolving 8 grams of dehydrated 
nutrient bioth (Difco) and 8 grams of sodium cliloiide in 500 c c of watei 
Then 200 e c of tomato juice nere added and the nhole was made up to 1000 c c 
It nas then filtered through cheesecloth, adjusted to a Pn of 5 2, and steiilized 
in the autoclave 

LACTOBACILLUS ACIDOPHILUS MEDIA 

The natural habitat of the Bacillus acidophilus is the intestinal tract of an 
infant during the early peiiod of lactation Many investigators have reported 
the intestinal tract of a newborn babe free from bacteiia, but shortly after birth 
a bacterial flora develops which contains organisms of the lactic acid group 
After the infant is neaned the intestinal flora changes, and putrefactive types 
of bacteria appear Thus, the most natural food supply for the bacillus 
acidophilus Avould be digested human milk at a Ph of the intestine of an infant 
during the early stages of lactation This would require a medium similar in 
composition to human colostrum 

A chemical study of the early milk of lactation (colostrum) showed some 
surprising differences in composition when compared to normal human miUc 
The outstanding diffeiences were the higher value for total solids and total 
proteins and the relatively lower lactose value An analysis of colostrum com- 
pared to noimal human milk is given in Table I Another important factor 
in the composition of human colostrum is the lelatively large amount of zinc 
ion Zinc salts have been leported to coagulate milk more readily than any 
other kind of inorganic salt (Andreitchewa®) Tliey have a peroxydase function 
but cannot function as an ovydase or catalase They exhibit an unfavorable 
effect upon the action of protolytic ferments (pepsin and trypsin) Zinc op- 
poses the action of catalase as shoun by Zlataroff ■* Conti ary to general belief, 
zinc IS not toxic in concentrations up to 0 5 paits per 100 (Heller and Burke)’' 
and previously reported poisoning ivere due to imp unties (Batchelor, Pehnel 
Drinlier, and Thompson®) 

Table I 

ALALTSIS of llJhK 


KTNU 

HUMAN 

co^^ 


NORMAL NORMAL COLOSTRUM 

A\'E 

NORMAL COLOSTPUM 

souncE 

1 

o 

3 

4 

5 

Specific gravity 

Water 

Tat 

Lactose 

Total Proteins 
Cnsein 

Albumin 

Total Ash 

Total Solids 

(PEP CELT) 

1029S 

S7 5S 

3 74 

G 37 

2 01 

0 80 

1 21 

0 30 

12 42 

(per cevt) 

10313 

88 20 1 
3 33 

6 80 

1 50 

100 1 

0 20 ' 
11 80 

(PER celt) 

1 0330 

82 05 

4 40 

2G4 

9 96 

3 11 

6 85 

0 95 

17 95 

(PER CENT) 

10313 

87 27 

3 68 

4 94 

3 39 

2 88 

0 51 

0 72 

12 73 

1 (PER CELT) 

1 042 

75 07 

3 97 

2 28 

17 18 

419 

12 99 

1 53 

9A 9S 

m’one^or the^Suto?^ ^ C^lcuVnUonTbas authors (3) 

in veri close nfrreement xilth 3 ( 4 ) Helneman Ml'k (Sl^Heineman'^MUk 
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THE JOURXAL OF LABORATORY AND CLINICAL "MEDICINE 


Fioin a consideration of the data yc de\ eloped thiee media for the cultuiiug 
of the laetohacilli It Mas found necessal^ to add 0 02 pei cent of zinc in the 
form of the chloiide (0 04 pei cent) to the digested aitificial media when cul- 
turing a lactobacillus mIiicIi Mould gne the morphological and cultural char- 
acteiistics of B acidophilus Wliethcz the zinc aided in the coagulation and di- 
gestion bj stimulating the action of the pcioMdases oi bj limiting the pio 
duction of the ammo acids thiough its inhibiting action on the protohtie fer- 
ments, pepsin and tijp'uu, is not knoMn Zinc Mill acceleiate the coagulation 
of a paitially decalcified milk bj lennin 

The medium is adjusted to Pn 7 and aiitoclaied 

S AND W DIGESTED AIEDIUM 

S and "W medium Mas digested Mith ludioehloiic acid (Pu 2) foi 4 hours 
Adjusted to Pn 8 Mitli NaOH and then digested foi 4 houis with panel eatin 
Adjusted to Ph 7 and autoela\ed 


S AND M "MEDIA 



IIUMAV 

COLOSTRUM 

F\T 11 0 

FREE BASIS 

MET BASIS 

500 CC OF 
-MEDIA 


(per cent) 

(per cent) 

(per Cl NT) 

GFA-MS 

Lactose 

5 44 

43 13 

8 11 

40 0 

Casein 

1 45 

12 03 

2 10 

10 8 

Albumin 

3 27 

2713 

4 87 

24 4 

Peptone 

1 50 

12 45 

2 24 

11 2 

Pat 

5 00 




Citric Acid 


0 82 

015 

05 

Lactic Acid 


0 05 

017 

00 

Zinc (as ZnCI ) 




0 04 

Zn 


0 01 

0 002 


NaH PO. 


0 80 

0 15 

08 

Cad 


0C5 

0 12 

06 

Ash 

0 39 




Total Solids 

17 05 

90 00 

17 972 


Water 

S2 05 


82 028 

500 c c 


S AN"!) W SUCROSE JIEDrUJI 

Suciose Mas substituted foi lactose in S and W medium and the digestion 
earned out as indicated undei S and W digested medium 

When eoriectly piepaied the S and W medium aftei sterilization, had the 
eoiisistencj and coloi of chvme and Mas odoiless Amino acid splitting organ- 
isms piodueed a black eoloi and putiefactive odoi in tMenty-foui to foi tj -eight 
horns at an incubation temperatme of 37'’ C 

TOIMATO DIGEST AIEDIUW 

Lactose or glucose 13 51 per cent 

Casein 3 53 

Albumin S 11 

Peptone 3 73 

Water 71 12 

The abote mixture is lijdroljzed Mith 0 4 pei cent liydiochloiic acid foi 
4 houis at 37° C , and adjusted to Ph 7 It was then digested with pancreatm 
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foi 4 horns at 37° C To 60 paits of the aboAe digested medium 40 paits of 
the follouing solution an ere added and the Avhole adjusted to Pn 7 and 
autoclaA ed 


NiCl 0 9 grams 

N’-aH PO. 0 15 

CaCI 0 12 

ZnCl. 0 01 

Tomato Juice (filtereJ) 38 8 
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THE BLOOD PRESSURE LOWERING EFFECT OF BISJHJTH 
SUBNITRATE BY MOUTH IN NORMAL AND INCREASED 
ARTERIAL TENSION® 


CuKTis Bruen', 31 D , Ne\\ York CiTi 


' I 'HE nitiite eftects of enteric bismuth submtiate were first manifested clin- 
ically in toxic svinptoms ■nhich followed its early applieation in x-rar ns- 
ualization of the gastrointestinal tiaet Sailor and PancoasP presented se\eral 
occuriences of such intoxication aftei oral adniinistiation Rautonberg- de- 
sciibed the svinptomatologv aftei enema in an almost fatal case Prior^ re- 
ported it in an infant after oici -dosage Furthei instances nere adduced bj 
Jlever,® Zabel,'* Phillips,® and Stieglitz 

Chemicopathologic findings in fatalities dcmonstiated the intermediation of 
mtiite and located the site of its production Hildebrand® refeiied to two in- 
fant deaths after anal injection In Benncke and Hoftmann’s' piemature in- 
fant, neciopsi showed bismuth in the colon and lectiim, a bronnish discolora- 
tion of the tissues, and methemoglobinemia Bohnie s* infant revealed the pies- 
ence of mtrite in the blood and pciicardial fluid, and an absence of bismuth 
fiom the blood and liver In Jleiei’s® adult ivith intestinal tuberculosis nitrite 
was present in the feces between two stiictuies of the small intestine Nowak 
and Gutig’® lepoited the death of an adult after enema In Zadek’s” ease of 
gastiic caicinoma with achloihi dria, bismuth was distributed tlnoughont the 
intestinal canal, nitrite was pieseiit in the content of all segments, but cspcciallv 
of the lowei portions, of the small intestine, and nitiatc was demonstrable in the 
laige intestine Thus bismuth was piescnt in the colon,® nitrite was pro- 
duced in the laige intestine, and undei abnormal conditions in the small intes- 
tine,® and circulated in the blood,® ® and methenioglobm dei eloped in the 
blood® ® and tissues 

The capacity of feces to pioducc nitiite from bismuth submtiate was sub- 
stantiated expel inientally Bohnie® iound that aqueous suspensions of the 
feces of childieu, and, less consistentlj’- and in a lesser degiee, of adults after 
admixture of bismuth subnitrate, on incubation gave stionglv positive mtrite 
leactions, and on injection into the alimentaii canals of cats and labbits resulted 
in the excretion of nitrite in the urine Zadek^^ incubated the feces in diverse 
dietary modifications and pathologic conditions with one-tenth its weight of 
bismuth submtiate, and detected mtiite m distilled watei extracts of a fan pro- 
poition of adult specimens and in the greater numbei of specimens of children 
The admimstiation of bismuth submtrate to a child with a gastrointestinal dis- 
order on one occasion lesulted in mtiite containing feces With this exception 
the admimstiation of laige dailj doses of bismuth submtrate resulted m feces, 
which was mtiite negatiie on passage and which lemained nitiite negatne after 


•Ilec€i\ed for publication December 3 1931 
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incubation The capacit-^ of such feces to pioduce nitiite on addition of 
bismuth submtiate and incubation uas unimpaired 

Nitiite poisoning bv enteric bismuth submtrate uas duplicated in animal 
expeiimcntshv Nouak and Gutig'” ulio elicited the complete syndrome in cats 
The mateiial yas rcMCued bv BeeV" Zolliiigei,” and Mayei and Baehr/^ 
vho accepted acute nitrite poisoning following the internal admimstiation of 
bismuth submtiate as pi oven 


BIS5IUTH SUBMTRATE IX ARTERLVL HA PERTEXSION 

The nitiite effect of bismuth submtrate bj mouth, as exeited by small doses, 
has been applied therapeuticallj’- m aiteiial hypertension by Stieglitz In 
essential hj-pertension, more espeeialB when uncomplicated bj' advanced ar- 
terioloscleiosis, the aieiage sj^stolie pressure m large series reverted far toward 
the maximum normal foi the aieiage age, and the diastohc approached normal 
In the hypertension of pregnancy the blood pressure elevation was moderated 
and its progress toward parturition airested m the large mayoiity of cases While 
the data were not controlled u ith legard to an adequate regulated period of pre- 
treatment obseri ation, the effect of nonspecific medication, uniform frequency of 
Msit during the tieatment and pre-ti eatment periods, and a standardized pro- 
cedure in determining the blood pressure, in essential hyqiertension,^® or by 
parallel series vithout specific medication in the hypertension of pregnancy, 
these results aie suggestive '' 

The blood pressure i eduction follouing the administration of bismuth sub- 
nitrate by mouth might be anticipated to be within certain limits dependent on 
the dosage The procedure u as accordingly adopted of increasing the dosage by 
steps until the maximal effect was attained Such administration of graded 
doses gave indications of a cleareut relationship betveen dosage and decrease in 
blood pressure 


CASE REPORT 

History — C C, male, aged fifty three, an engineer engaged m the transaction of 
clerical business, avho had previously been free from major illnesses, and was in apparently 
good health, in the early afternoon of June 24, 1930, suddenly felt himself staggermg Dur 
mg the course of the folloivmg morning an abrupt violent attack of nausea and vomitmg 
occurred The nausea lasted throughout the dav Dizziness on wallong persisted Three days 
from the onset of symptoms the blood pressure was 200 sjstolic, 110 diastolic (Chart 1) The 
ma-umum concession made in restricting activitj consisted in coming to the ofiice m mid 
morning, and leaving by noon or mid afternoon The patient was regular in habits ate 
sparing]}, little meat, largely vegetables and starches, drank a quart of buttermilk a dav 
smoked hcavil}, and habituall} took no evercise A solution of potassium iodide, gtt vii/ 
later gtt x, t i d, was prescribed, and subsequently supplanted bv ferric lodobel’ieLte trr 
viii, 1 d, with such effect that the corvza of lodism bv several weeks outlasted tn ’ a 
ministration Phcnobarbital, gr ss , t i d , was taken over i long period w ttut s ^ " t 
notice Meanwhile the blood pressure mounted to 224 and subLed to ^04 ^ "" 

mounted to 124 and found a level at 102 diastolic The dizziness had in 1 u;,! ^ 
reco^to infrequent slight spells, which decreaseil until thev remained onlv in Urntraers^of 

sVrS:\?tEf — t 

obs,^rv ation both i„ In the majorUv"ot ca?ps tif'V’ demon- 

pcrloQ Was creator than m V, Period of previous observation and In of 

of a hlsmuth subnltratrtnccX’' ''e P'-ejudicia^ to iSe’^pSlaran'Je 
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some passing uncertnmti on rising, ivhicli finallv disappcarci] Thenceforward the course was 
asymptomatic Normal actiriti was resumed, except that an occasional freedom was accepted 
in coming to iiork late and leaiing eirlx, and extremes of oier exertion were avoided 
Cucurbocitnn** ’ lO mg , t i d , was taken without altering the trend of the systolic pres 
sure, but when the blood pressure readings were m addition made at weekly instead of bi 
weekly intervals, it fell 10 pomts,’” oiilx to rise 5 points when the blood pressure was not 
taken for a month the diastohc pressure fluctuated about a mean of 104 during this period 
All medication was discontinued The patient, bv direct inqinri and by \arious shifts, had 
secured the opinions of different phxsicians as to the eicntualities and hazards of his maladx, 
and retailed their diierse pronouncements wath uniform humor and delight, seemed happv to 
be in a position to obseno the course of his disease and content to accede to whatever might 
be its outcome, and felt considerable amateur interest in the various proposed methods of 
therapv, encouraged their trial, and was readv to cooperate faitlifulh in their prosecution 



Chart 1 — Graphic case report arterial hvpertension treated with bismuUi subnitrate 


Physical Examination — Middle aged man, aierage height and weight, approximating 
athletic habitus, fair sedentary musculature, some want of turgor in the skin and subcutaneous 
tissues of the face, slight pallor of the mucous membranes Palpable arteries, compressible, 
nonresistant, not tortuous Eetinal arterioles, pale, moderatelv reduced caliber, sbghtly 
roughened outline, straight, branching at sharp angles, stiff and rigid looking, veins indented 
by the passage of the arterioles over them and bulging slightly ’ Apex beat palpable to the 
midclavicular bne in the sixth interspace Inconstantly a soft, but somewhat roughened, 
blowing nontransmitted systolic murmur at the apex 

Laioraiory Tests — Urine, routine specimens, specific gravity, 1015 1034, consistently 
a trace albumin , infrequent hyaline casts Blood chemistry urea nitrogen 10 6, uric acid 3 5, 
glucose 92 mg per 100 c c Blood Wassermaim negative Basal metabolic rate plus 4 per 
cent by the Bootliby and Sandiford reiision of the Du Bois standards 

Therapeutics — The blood pressure was determined after rest periods of some minutes to 
a half hour the duration of which depended upon office exigencies Successive readings were 
made, usually to the number of ten, during an interval of several minutes, or until they no 
longer tended downward but fluctuated on a level The duplicate readings at tins level were 
averaged This conduced to securing comparable, partially controlled, semibasal pressures 

The blood pressure was determined weekly Most readings were made on IVednesdays, 
but a few on Mondays and Fridays ” All were taken in the mid or late afternoon ■ 
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The 'i\erage range between the maximum and minimum readings at n sitting was 2G 
systobc, 8 diastolic On one occasion after the patient had for the previous half hour 
been unable to escape the annovanee of an insistent salesman the range was 40 systobc, though 
but average range diastolic 

The initial blood pressure determinations located a mean at 191 sjstobc, 106 diastolic 
No change in the dietic, hygienic, or psvchie regimen was adiised The continuance un 
modified of the provaibng routine was encouraged 


Bismuth submtrate, in capsules or ehartulae, t i d , apportioned approxi- 
mately q 8 h to conduce to an even distribution through the tu enty-four hours, 
•was prescribed in graded dosages over a period of ten months 

The initial dosage of gr xviii was continued for over one month During 
this mtemml the systolic pressure assumed a mean level of 172 The dosage was 
increased to gr xxiv for one month, further increased to gr xxxii for three 
weeks, and returned to gr xxiv for two weeks During these intervals the sys- 
tolic maintained a mean of 157 The dosage uas returned to gr xviii for two 
weeks During this interval the pressure reverted toward its earlier level under 
this dosage iiith readings of 171 and 163 The dosage uas reduced to gr ix for 
three n eeks On the first and second visits during this intemml the rest period 
was prolonged, and relaxation uas verj' complete but on the third it i\as of 
usual length The respective readings were 160, 157, and 173 Some partial 
remission in the h 3 npertension^^ may hai e entered into this irregularity 

The diastolic pressure assumed a mean lei el of 92 about which it fluctuated 
as long as bismuth submtrate was continued 

During the treated period the ai erage lability range ii as 14 systolic, 7 dia- 
stolic After several hours of rush and strain, unmoderated by any intervening 
rest period, the range was on one occasion 36 systolic, 19 diastolic, even though 
the prevailing systolic level was not reached, but on another occasion, when 
neither the prevaihng systolic nor diastolic was reached, no more than avera^-e 
Once after a few moments of heedlessly* v igorous exercise a fall of 65 systolic 24 
diastolic, occurred in regaining the prior lei el over an interval of seven minutes 
Bismuth submtrate w as discontinued for three w eeks The blood pressure 
reverted to approximately its initial mean level with 188 sy^stolic, 103 diastolic 
Duiing the combined untreated periods, the mean blood pressure was 189 
systolic, 104 diastolic During the interval of maximal effective dosage of 
bismuth submtrate the mean sy*stolic was 157 — a reduction of 32, or 16 9 per 
cent On deci easing the dosage the systolic pressure tended to revert to the 
level it has previously assumed with such dosage Throughout the period of 
bismuth submtrate administration the mean diastolic was 92— a rednction of 
12, or 11 5 per cent On discontinuing bismuth submtrate the blood pressure re- 
sumed its initial level 

THien the blood pressure is plotted against the dosage of bismuth submtrate 
and smoothed median curves diavvn (Chart 2), the svstohe pressure and its 
percentile reduction follows a skew sigmoid curve which runs into a horizontal 

line bev ond gr xav , the diastolic a In perbohe curv e w\,ich i uns into a honzontal 
line bev ond gr x 


As a compaiativc test of tlie iiiaMmum blood piessure reduction resultim^ 
from scute extreme vasodilatation, the patient vigorouslv and exhaustively in- 
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haled 5 mmims of ainjl uitute, Mitli the icsult that the blood picssure at the ap- 
pioxiinatc instant of maximal blushing and pulse accelei ation'* lead lOS systolic, 
43 diastolic The maximal i eduction obtainable Mitli bismuth submtrate nas 
thus less than the maximum reduction eftcctcd by amjl nitiite The limitation 
in the maximal efteets of bismuth siibnitiate ivas, tlieiefore, not due to a nou- 
dilatability of the hipertensiie or sclerosed arteiioles 

Freshh loided mine iinaiiabh tested negatnc foi nitiite 
With the laigei dosages some slight tcnipoiaij intestinal letardatioii ivas 
expeiieneed, iihicli iias icadily counteracted bi oceasional small doses of mag- 
nesium oxide and latci in some iiaj compensated Mitlioiit it 



Chart 2 — Relationship of dosage of DismuOi snbnltrate to blood pressure in case of arterial 

hj'Pertension 


Eien nlieu the fourth pound of bismuth submtiate i\as beuig consumed 
the glims gave no eiidence of a metallic line, although there iias an eailv pioi- 
ihea of the lower mcisois to funush the requisite sulphide 

The administiation of the maximal effective dosage o± bismuth submtiate 
yas lesumecl the blood piessiue lesumed the level it had previouslv maintained 
undei this medication 

Diagnosis — Essential hypertension moderate blood pressure elevation, hypertensive 
blood pressure lability,’’ ” retina] arterioles of hypertension 'vvith arteriosclerosis,” ” mod 
erate left yeufncular hypertrophy, slight renal in\ olvenient, as^oiiptoiintic 

Suvnnarii — Bismuth subnitrate bj mouth rvas accompanied by a reduction of the s-\stoln, 
pressure which increased uith dosage until the maxima] was reached, a uniform reduction m 
the diastolic piessure, and a decrease in blood pressure labibty 

Bismutli submtiate by mouth thus appeals to reduce the blood piessure in 
aitenal hypertension and inhibit its lability The gieatest efteet obtainable is 
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limited This limitation is not attributable to an inabibtj of the arterioles to 
dilate The blood piessure reduction might be conditioned by the inteiraediaij 
processes through Bhieh bismuth subnitiate exerts its nitiite effect The limita- 
tion might be seeoiidaiy eithei to a limitation m the capacity foi the conversion 
of bismuth subnitrate into nitrite in the alimentaii canal, oi to a limitation in 
the lesponse of the hj-peitensne arterioles to nitrite produced in such quantity 
and at such a rate 



Imestigation of the temporal course and relative extent of the blood pres- 
sure lovermg eftect of giaded dosages of bismuth subnitrate should demonstrate 
the potentialities and define the limitations inherent in this means of medication 


Since the nitrite effect of bismuth subnitiate bx mouth might not supen ene 
or some horns and should continue oxer an indefinite period, and inasmuch as 
the blood pressuic tiaxei-scs a d.uinal cxcle- - it is not feasible to determin 
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the piessure, aclnurustei the duig subtract subsequent determinations fiom the 
original reading, and attribute the difference to the drug, assuming that without 
It the blood piessure Mould on the a^e^age have lemamed constant as Mith the 
soonei and more bnefij acting members of the nitrite group Since the 







t-±U TH! TOTjRXAT OF LABORATORY A>>D C! IMCAL AtCDICIM 

Oil five coiiseciitnc tikI t^^cllt^ one nlterii ito dnvs (Table I) the blood pressure was de 
termiiied so far as practicable once during e\eri waking hour The pressures were taken with 
only such interruption of actnita as was netcssare to their taking Fach pressure was the 
aierage of file succtssiie readings AMiile cacli reading was being noted doivn, the air ivas 




Hour6 

Chart 5 — Deiiatton of blood pressure from median after bismuth subnitrate bv mouth in nor- 
mal aiterial tension 


allowed to escape freely from the cuff, so distal circulation might be reestablished AVhen in 
dicated the procedure was modified to insure securing a representative value for the prevailing 
piessure Oceasionallv a low initial reading resulted from the tendenev to hold the breath 
and prolong mspiratiou*' while watching the pointer or the mercuri column and waiting to 
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hcni the clnnges in the sounds Infrequentlj some e\teiml disturbance or intoiruption caused 
a fen high readings Such aberrant readings ncre caneelled Wlieneier the successne read 
mgs appeared to be unusuallj diiergent additional readings neie made Tlio several readings 
were aieraged to the nearei niillimetei , the time was recorded to the nearei twelfth hour The 
diastolic, pulse, and sistobc pressures weie plotted against the hour of the daj on scatter 
diagrams, and smoothed curies diawoi thiougli the median pressuies of eonsecutiie hours 
(Chart 3) The establishment of the trend and lariation of the diastobc and sjstolic pleasures 
through the day constituted a basis for comparison of the pressures following the administra 
tioii of bismuth subnitiate 



Graded doses of bismuth subnitrate, the supernatant fluid of distilled 
of which tested iiegatiie foi nitrite, were tahen as powders, f ollow ed ^a Ij,! " r 
the bulkier amounts, bi a few mouthfuls of food, to aid m swallowmo- ^ 

the begiiiiiing of the intenenmg dais or during the autecedent nights '(TaWe I) "Ti^W ""d 

pi cssurc ins detenmiicd at frequent intervils Each diastohe and sistnBe r, ^ The blood 

leited into milliiiieters plus or minus deintion from the median or P^'essure was con 

The sneeessiie donations with e leh dose were plotted agarsf ionr/r" T 

eonneeted bi straight lines (Chirts 4, 5) From the orTpna, dT auTtl 

nod of mbinednl pressure the median deviation m millimeters durine tl ^’''''■ts, the pe 

centile diiergencc from the median of the pressures of the trend n ^ P'"' 

mum donation ,n iiiilbmctLrs ind per eent, and the time of f ®'J‘-ccssiio hours, the iiian 

tnbe 111 each lest nerc denied (Table I) These and add t ^ sistolic and dias 

• 
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meters md pel cent,” s^atohc nnd dnstohc, ngunst dos ige, and c^lcul'^tlng -iTcragcs or draw 
mg smoothed curies as indicated Headings from these aierages and trends were recorded 
(Table II) and incorporated in a schematic diagram (Cliart 6) 

Throughout the period of iniestigation nil stools were described with respect to time of 
passage, gross appearance, presence of recognizable icgetable remnants, and occurrence of 
bismuth discoloration The iininber of hours after the idministration of a dose of bismuth 
subnitrate of the initial ippeii nice and of the complete ei icuation of the corresponding seg 
ment of bismuth gieied or blackened feces was recorded (Table I) Tests for nitrite were 
in some instances made on filtrates of iqucoiis suspensions of bismuth containing stools 


Table II 

Blood Phessure Loweri\g ErrECT oi Bismuth Subnitrcte b\ Mouth 
Normal Arterici Tension 


PRESSURE 

DOS 

AGE 

ONSET 

PRIMVT'i 

MAXIMUM 

SECOND 

MAXIMUM 

DE\EIi 

ilAI'VTAINED 

CESS A. 

TION 





mm 

per 




mm 

per 




gr 

hr 

hr 

Hg 

cent 

lir 

ng 


Hg 

cent 

hr 

hr 

Systolic 

5 

11 

4 

15 4 

13 8 




40 

35 

5} 

53 


10 

i 

4 

15 7 

14 0 




51 

45 

7 

73 


15 

4 

4 

1C 0 

14 2 




60 

5 3 

73 

9i 


20 

1 

4 

16 4 j 

14 3 


1 


G 7 

59 

S5 

104 


25 


4 

1G8 

14 4 




7 3 

64 

94 

113 


30 

4 

4 

171 1 

14 7 




78 

60 

03 

123 


40 

1 

4 

181 

15 3 




8G 

7 5 

93 

13i 


50 

X 

4 

10 4 

IGl 




02 

8 1 

03 

134 


75 

i 

3 

10 0 

15 2 

74 

23 4 

10 1 

104 

01 

03 

134 


100 

4 

3 

10 0 

15 2 

74 

26 0 

21 3 

lie 

10 2 

93 

134 


125 

4 

3 

10 0 

15 2 

74 

27 7 

oo 4 

128 1 

11 2 

93 

134 


150 

4 

3 

19 0 

15 2 

74 

28 8 

23 0 

14 0 

12 3 

03 

134 

Diastolic 

5 

11 

5 

SO 

04 







64 


10 

11 

5 

95 

10 G 




44 

52 

7 

1 83 


15 

1 

0 

10 2 

11 4 




48 

5 7 

Si 

10 


20 

X 

5 

10 G 

118 




50 

1 59 

9 

11 


25 

4 


10 9 

12 1 




53 

6 2 

94 

114 


30 

X 


111 

12 3 




54 

64 

03 

12 


40 

4 


112 

12 5 




57 

6 7 

93 

12 


50 

1 


113 

12 6 




6 0 

71 

03 

12i 


75 

4' 

34 

1 13 0 

1 14 7 

i 73 

11 8 

13 0 

60 

71 

93 

121 


100 

4 

34 

13 0 

14 7 

73 

12 8 

141 

60 

71 

93 

12i 


125 

4 

34 

13 0 

14 7 

73 

14 0 

IG 4 

6 0 

71 

93 

121 


150 

X 

34 

13 0 

14 7 

73 

10 0 

21 0 

60 

71 

93 

121 


For alternate dosages of bismuth subnitrate urine specimens were collected from the 
preceding hour to the twenty fourth hour after administration and saturated with an excess 
of chloroform to prevent bacterial decomposition To test for nitrite 0 5 c c of sulphanilic acid 
and of a naphth) lauiin acet ite reagent" were added to 1 0 c c of each specimen The reac 
tion proceeded in the presence of cliloroforiii Under the conditions the test was sensitne to 
from 0 0001 to 0 0002 mg NaNO. per c c The nitrite content of iiruie did not alter ap 
preciabh during such intenals as elapsed between passage and exammation The specimens 
were measured and their twenti four hour volumes totaled 

Supplementary tests were undertaken to estimate the sodium nitrite equii alents of the 
blood pressure lowering effects of bismuth subnitrate bj mouth, and to secure comparative in 
formation on nitrite e\cretiou -with the two drugs During the morning hours when the blood 
pressure maintains a level (Chart 3), its height was determined, graded dosages of sodium 
nitrite, tablets of which were freshly dissolved in small amounts of ivnter, followed by the 
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Tinsiugs of the glass, taken, and the blood pressure read e' erj few minutes until its fall had 
passed a maximum The sistolic and diastolic reductions expiessed as percentages of the 
original pressures^ were plotted against dosage and smoothed curves drawn Urine speci 
mens were collected for the first half hours foUoumg the administiation of sodium nitrite and 
for seieral subsequent hours (and in the first instances through twentj four hours) Their 
volumes were measured To 1 0 c e of each specimen 0 5 c c of each reagent i\as added The 
tint appearing in a positive test lighted through au equal depth of distilled water was matched 
with that of sodium nitrite standards iieiied through i like lolumo of the urine specimen 
equally diluted The nitrite content of the single specimens and of the seieral specimens fol 
lowing each dose were computed The sodium nitrite excretion in mg and per cent, and the 
actual and graduated sjstolie and diastolic blood pressure reductions were recorded 
(Table HI) 

BIURNAE BLOOD PRESSURE CACLE 


The blood pressure traverses a diurnal c>cle In a group of coUege students 
in ■whom the blood pressure tvas followed duimg an evening and a day, Weysse 
and Lutz^® found a slight tendency toward a lowering of the diastolic pressure 
through the ds.j, and a gradual increase in the sjstolic and pulse piessures, 
which, in addition, rose immediately after the ingestion of food and gradually 
declined till the beginning of the succeeding meal In a group of ambulatory 
ward patients in w horn tlie blood pressure was taken hourly during tiventy-four 
hours, Mueller and Brown®^ found a gradual rise m the late afternoon and early 
evening, a gradual drop to a minimum at 4 a m , and a return to the morning 
level in the systolic, similar but smaller changes m the diastolic, and rises after 
meals 

The median of 252 blood pressure determinations (Chait 3) during the 
waking hours of five consecutive and twenty-one alternate days over a period of 
seven weeks was 88 diastolic, 27 pulse piessure, and 116 sjstolie 

The median diastolic maintains a level of 86 from w aking until aftei noon 
rises sharply to a peak of 108 before midafternoon, and gradually declines to 85 
toward midnight The pulse pressure begins the day at 22, soon rises at first 
gradually and then more abruptly to a peak of 38 shortly past midmorning, 
recedes to 24 by noon, rises sharply to a peak of 37 in the early afternoon and 
declines tow'ard late afternoon to 27, which it maintains through the evening 
The resulting systolic pressure starts at 108, uses to 125, recedes to 111 rises 
sharplj to 130, and graduallj declines to 112 The medians of the readings 
from these trends on successive houis through the day are 85 diastolic, 27 pulse 
pressure, and 114 sj stolic 


The course of the blood pressiue is intimately associated with the loutine 
of actiMty The earlier rise in the pulse pressure and in the systolic pressure 
begins on rising and breakfasting, i caches its peak on arrival at the office and 
then subsides The later rise m the pulse piessure begins a little before lunch 
and reaches its peak subsequent to arriial at an afternoon clime The con 
coimtant rise in the diastolic pressure begins slighth later and reaches its neak 
an houi later The second peak of the sj stolic pressure is the resultant of these 
two rises Ixo after dinner increase is sufficiently salient to mflnenee the trends 
but 111 the earh cxemng hours points prepondciate slighth abose them Tbi^ 
represents the eomsc of the blood pressure associated with the usual routine of 
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acti-Mtj "When the routine uas drasticalh tinnsgicssed blood piessuie leadings 
most often could not be taken 

But o‘\ei ueek-ends uhen piofessional aetiMties ueie iiitemiptcd, the course 
of the blood piessme alteied ladicallA The peaks ueie diiiiinished oi leAelled 
The diastolic IcacI aaos 1 lum Ioaaci Ihiongh the nioiiung the afteinoon peak 
one-thud its AAeek-daA- altitude, and the decline to tlie usual late ca cuing piessuie 
ACiA’ giadual The peaks and tioiigh in the pulse pressiiie ucie obliteiated and 
leplaced hi a slight upgiade tioiii the moiiiiug to the OAeniiig IoacI The sas 
tolic piessuie accoidiugh began iicai its usual IcacI made a slight use dining 
the inoiiiing, mounted to a bioad flat peak of 5 mm in the eailiei afteinoon and 
leceded but slighth to its late eAcning lieight 


Table III 

SoDiUAi in ICoRArvL Artfriil Tension 


DOS ^.GE 

SODILU NITRITE 

EXCRETED 

MAXIMLSr DLOOD PPESSURE REDUCTION 

SVSTOLIC 

DIASTOLIC 

ACTUAL 

TRFND 

ACTU VL 

trend 



per 

per 


per 

per 

gr 

mg 

cent 

cent 


cent 

cent 

Oo 


i 

3S 


00 

00 

1 0 



98 


00 

00 

1 5 


^HrTTv^l 

1")2 


04 

02 

2 0 

0 0000 


79 


00 

0 7 

25 

0 0020 


114 

10 8 

27 

28 


0 0290 




00 


30 

0 0240 


191 

11 3 

18 2 

72 


0 0717 

0 030S 

9 3 


72 


3 3 

0 0S03 

0 0393 

13 3 

11 9 

11 4 

84 


0 0000 

0 0000 

S8 


0 1 


4 0 

0 0049 

0 0019 

10 0 

12 3 

10 4 

87 


0 0822 

0 0310 

10 2 


79 


4 -} 

0 0413 

0 0141 

11 3 

12 0 

04 

88 


0 0730 

0 0252 

13 4 
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Duiing the ueek no distinctn eh’’ high piessuie dais oi Ioaa pressure dais 
occurred But dajs of stabilitA’ m aaIucIi the blood piessuie folloived its tiends 
Aaiied AAith dajs of lustabilitj in Avhicli it oscillated Aiideh and eiiatieallv aeioss 
the medians Often the pulse piessuie tended to adheie to its tieiid CAen though 
the diastolie, and as a result the SAstohe, pressure fluctuated 

The seattei of the indiAidual points is Aiide It is gieatest foi the SAstolie 
less foi the diastolie, and least foi the pulse piessuie But almost all points 
(lespeetnelj' 83 , 88 , and 91 per cent) lie AAithin plus oi minus 10 inin The 
laige majoiity ( 57 , 59 , and 67 pei cent) he Aiithin plus oi minus 5 mm A’o in- 
crease m the scattei accompanies iiiciease in piessuie^® 

The blood piessuie is a'cia' labile eien Avith noimal aiteiial tension Con- 
sideiable minute to minute fluctuation appealed in the successive leadings m a 
deteimination The lauge betAveen mavimum and minimum leadings Avas fiom 
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1 to 24 mm for the s\stolic and fiom 2 to 23 mm for the diastolic The mean 
nas 9 6 sjstohc, and 9 7 diastobc The modes nere both 8, the medians 9 The 
lower quartile nas 6 and the uppei 12 s-\stolie, and 7 and 12 diastolie These 
distributions are almost identical for systolic and diastolic pressuies 

BISAIUTH SUBNITRVTE IN NORMAL ARTERI VL TENSION 

Bismuth subnitrate by mouth lowers the blood pressure in uoimal aiterial 
tension (Chaits 4, 5, Table I) The rapiditj, intensity, and duration of the ef- 
fect ineiease with dosage (Table II, Chart 6) 

The effect begins as late as during the second hour with the smallei dosages 
but in one-half houi with modeiate and laiger dosages 

"With small and moderately large dosages, the maximum effect on the si stolic 
pressure occurs at four hours, on the diastolic at five hours 

But with the bulkiei dosages an earlier maximum occurs at tliiee hours in 
the S3stohc, at three and one-half hours in the diastolic, a paitial recession inter- 
venes, and a later maximum follows at seven and one-half hours sj stolic seven 
and three-fomth hours diastolic 

Beyond the principal maximum the effect decreases to a level it maintains 
until from the sixth hour with the smallest dosage to nine and three-fourth boms 
w ith moderate and larger dosages 

The effect ceases after from fire and tbree-fouith hours for the smallest 
dosage to thirteen and one-half hours for the larger dosages in the sj stolic, and 
from six and one-half to tw elve and one-fourth hours m the diastobc 

The principal maximum in the sj stobe increases from 15 4 mm or 13 8 pei 
cent with the smallest dosage, at a gradually increasing rate up to a large dosao'e 
and beyond it at a gradually decreasing rate, approaching a bmit of 29 nm" 
or 23 per cent wuth the bulkier dosages In the diastobc it increases from 
8 mm or 9 4 per cent, at a rapidly decreasing rate up to a moderately large 
dosage, and bej^ond it at a graduallj increasing rate 

The primarj maximum with the bulkier dosages is uniformly 19 mm oi 
15 2 per cent in the sj-stobc, 13 mm or 14 7 per cent in the diastobc These 
values aie similar to those of the next lower dosage giving a single maximum 
The second maximum increases in continuity with the primary maximum of 
lesser dosages 

The sustained effect inei eases in the systolic, from 4 mm or 3 5 pei cent 
with the smallest dosage, at a gradually decreasing late up to a large dosage 
and then at a unifoim rate, in the diastobc it increases, from 4 4 mm or 5 2 
pel cent with the smallest dosage gning it, o\ei the same inteiial in a lesser 
degiee, and then remains constant at 6 mm or 7 1 per cent 

Thus the mciense of the blood piessure lowering effect of bismuth submtiate 
bi mouth with dosage encouiiteis seicral bmits in noimal aiteiial tension The 
lapiditi of onset i caches a temporal limit with small oi leiy moderate dosage 
the continuance of the sustained effect with modeiate dosage, and the duiation 
with modenteh Imge dosage Although their times are fixed, the dosage detei 
minoc the occuiieuce ol one oi two maxima The sustained diastobc effect 



152 


THr JObRVM^ or I^VBORATORi AND Cl TMCAL 'MEDICIKF 


leaches an nitensne limit 'witli modeiatelv laige dosages, and the sistolie maxi- 
mum bei ond the bulkiest dosage 

The labiliti range oi sueeessne leadings during the intcrials of blood pies- 
suie 1 eduction Mas liom 2 to 30 foi the sjstolie, from 3 to 22 loi the diastolic 
The mean Mas 10 5 systolic, 9 5 diastolic The modes mcic S The median iras 
10, the loMei quaitilc 7, the uppei 14, sistohe, and 8 , 7, and 12, diastolic The 
btstolic laugc Mas mci cased, the centoiing constants laised, and the interquaitile 
intei\al extended The diastolic langc Mas slighth dccieased but the centciing 
constants Meie not signi/icantlv loMCied 


CIirMISTRX \ND PUAmiACOLOCX 


The basic bismuth uitiatcs anse fiom the IndioKsis of noimal bismuth 
nitiate The piimaij lndiol\'tic pioduct is the bismuth ox\nitiate mono- 
hydiatc*" Mhich dissociates into hjdiated bismuth oxide cations and nitiate ions, 
and into anions oi the complex acid of the ludrate of undissoeiated bismuth 
0 X 1 nitiate and Indiogen ions Bi combination and reaiiangement these ions 
loim a senes of intcicoineitible intermedian and stable inoleeiilai and lome 
®i&"iegatcs of bismuth oxrnitiate, bismuth hj dioxide, Matei and nitiate, the 
constitution oi mIucIi depends on the temperatuie and concentiation of the 
solution Bismuth subiiitiate is a niixtuie of these basic bismuth nitiates 

Bisniutli siibnitiate loacis mcoinpletch Mith Indiochloiic acid in conceutia- 
tious coiiesponding to noimal oi inci eased gastiic aciditi, at bodj terapeiature, 
to foini the ox-jchlondc and the soluble chloiide^® Aftei the ingestion oi its 
basic salts, bismuth is accoidiugi\ absoibed in insignificant amounts, propor- 
tional to the degiee oi gastnc aeiditj and then sojoiiiu in the stomach, but n- 
lespeetne of then duiation in the intestines, and excieted bi- the kidneys, ■*" 
sain an glands cecum, and colon ® 

Bismuth siibnitiate is difficultlj soluble in Matei The nitiate in the basic 
bismuth salts has a difteieut leaction cajiacitv accoiding to Mhethei it is 
dneetly attached to bisniutli oi is attached to the aggiegate as an ion mIiicIi can 
be neutialized b^ dilute In dioxide Bismuth subnitrate in suspension in dis- 
tilled Matei at bodi tenipeiatuie fiutheimoie sets nitiic acid fiee immediately 
and in sloM'ly inci easing quantitj hi In di oh sis'*® 

After the ingestion of bismuth subnitiatc nitiate is theieioie aiailable in 
appreciable concentiation in the gastiointcstinal tiact 

The piomptness of the onset of the blood piessuie loMCiing effect suggests 
the possibility that nitiate absorbed iindei these conditions max be i educed in 
the tissues in sufficient quantity to pioduce an appieciable nitiite effect 


•Tree bismuth Ions occur in suspensions of bismuth subnitnte " and nre therefore 
also •i.\ alltble for 'ibsorption hj tin intestine 

Xet bisniutli subnitrate has been administered o\er lonit periods of time in nrtennl lijpei- 
tension without gritine: rise to nn\ s%mptoins or sigrns of into-clcatlon 

Despite its long established widespread and intensiie use In gastrointestinnl disorders onli 
two clinical instances of metallic poisoning hate been reported'" " , ,, e 

Chronic perhaps subclinical poisoning lioireter mat occur Kidnet lesions consisting ot 
calcification of necrosing tubular epithelium"* probablt ol long standing and produced bj long- 
continued self-medication with bismuth compounds for gastrointestinal disease are an occasional 
incidental autopsi finding (personal communication) 

Bismuth can be absorbed from the intestinal tract eitlier through the production of its ciiio 
ride or through ionization If the production of the chloride is the major factor f*''® ^9^’“ 
oh\ iated bj administering bismuth siibnitiate in enteric capsules so as to minimize it nec- 
essarj its toxic effects 
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StepanoM^® found intiite in ceitam tissues of dogs and labbits on ordinary diet 
but not attei a nitrate-free diet Aftei nitiate-free diet these tissues contained 
nitrite upon intiaienous injection of sodium nitrate Grinding nitrite-negatn e 
tissue Mith nitiate jielded nitrite Bernheim and Dixon*® shoned that liver sub- 
stance, and the muscle substance of some species, reduces nitrate to nitrite 

The unabsorbed nitrate is subject to bacterial action In a substrate of 
alkaline leaction and in the presence of a sufficient abundance of organic nutrient 
material, numerous bacteria, including B coli communis, B coli communior, 
B acidi lactici, B lactis aerogenes, and B alkaligenes faecalis, actively convert 
potassium and other soluble nitiates into nitrites ““ The completeness of the 
comersion and the lapiditj with ivliieh it reaches its maximum increase vith 
the dilution of the nitrate The i eduction proceeds vuth the access as well as 
in the absence of oxygen The presence of nitrate is without prejudice to the 
groivth of the bacteria, and only on increasing its concentration is their develop- 
ment inhibited ***’ 

Nitiate IS leduccd to nitiite in the alimentan canal After massive poison- 
ing ivith sodium nitrate Barth**^ found nitrite in the intestinal content of cattle 
After instillation of nitrate isolated intestinal loops of dogs contained nitrite 
Aftei excessive dosages of sodium nitrate Binz and Gerbnger'® demonstrated 
large amounts of nitiite m the small intestinal content of dogs and rabbits 

Bismuth subnitrate i-eacts like the soluble nitrates In the presence of 
bismuth subnitrate cultures of B coli produce nitrite * The intestinal con- 

tent of cats showing signs of nitrite poisoning after ingestion of bismuth sub- 
nitrate contains nitrite 

Bismuth subnitrate maintains nitrate constantly present in the intestinal 
content m gieat dilution In man the conditions favorable to the reduction of 
nitrate to nitrite obtain, and the requisite bacteria pieponderate in the lower 
ileum and the colon As the bismuth subnitrate i caches these parts, its free 
nitrate should accordingly be reduced, and the resulting mtnte absorbed 
Nitrite does in fact arise from bismuth subnitrate in the laige intestine ® 
Nitrite IS found in intestinal content containing bismuth submtrate ® Such 
nitrite is absoibed into the body fluids® ® Feces, with fewer Mable, and more 
attenuated, bacteria than intestinal content can still reduce bismuth subnitrate 
to nitrite ® 


The time relationships of the blood piessure lowering effect of bismuth sub- 
nitiate In mouth aie affected bv gastrointestinal motilitj On the occasion when 
the bismuth subnitiate ivas taken the preceding evening and the effect lasted 
into the following das, and on the two occasions when it was taken in the early 
moining horns (Table I), the time of each phase of the blood pressuie reduction 
obseiwcd after an internal of seicral hours’ sleep, was markedlj delayed in com- 
paiison with when the drug was taken on rising and had the adiantage of day 
time iieristalsis and a small afteicoming bieakfast and luncheon (Chart 4) 

The bismuth subnitrate and its pioducts thenisehes influence intestinal 
motiliti The times of both the initi il appearance and the complete ecacimtion 
of bismuth Icces increase with the dosage of bismuth submtrate (Table I) 
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With the biilkiei dosages of bismuth subnitiatc a umfoim plImar^ nia\i- 
mum blood piessuie leduction is, aftei au mtenening iccession, followed by a 
variable second maximum (Chaits 4, 6, Table 11) A certain mass of bismuth 
submtiate, on reaching the site of nitrate icdiiction, may libeiate such a quantity 
of nitiite, that peiistalsis is letarded and fuithei supph delaj’cd As this sub 
uitiate expends its nitiite the inhibition is relaxed When peristalsis lesumcs 
the remaining bismuth submtiate is bi ought up to contiibute its mtnte 

With lessei dosages of bismuth submtrate the maximum blood piessure re 
duction IS followed bi a lecession to a relatueh sustained lei el (Charts 4G, 
Table II) The fiist ariiial of bismuth submtiate at the site of nitrate reduc- 
tion mai then libeiate such a quantity of nitiite, that its continued adiance is 
delayed, until an equilibrium is established betw'een bismuth subnitiatc supph 
and nitiite pioduction 

The therapeutic benefits ot bismuth submtrate in diarrhea maj be due less 
to its mechanical distiibntion oiei the mucosa than to its libeiation of mtnte 
which depi esses the niuseuhnis 

Only dm mg a small fi action of the time bismuth is present in the intestinal 
tract IS the nitrite effect of its submtiate excited The discontinuance of the 
effect IS not due to exhaustion of the nitiate, for, if after the first blood pressure 
leduction, it happens that the equilibria among the intestinal flora aie so de- 
langed, that then bioehemistiy takes a turn tow aid putiefaction, a subsequent 
reduction ensues, at least equal to the original in duration and intensity (Table 
I, Chaits 4, 5) The subsidence and cessation of the mtnte effect while nitiate 
IS still available might be due eithei to the transpoit of the bismuth submtrate 
to a pait of the intestine unfaioiable foi its reduction to mtnte oi to the further 
reduction of mtnte In the piesence of caibohjdrate or the higher alcohols, the 
bacilli, which leduce nitiate to mtnte, canj its leduction bejond mtnte, them 
selves elaboiating ammonia, while others libeiate free mtiogen®“ The eutne 
fund of nitiate denied fiom bismuth submtrate is finally cither absorbed, oi 
reduced to mtnte, which is eithei absoibed, or fuithei reduced Bismuth leces 
contains neithei mtnte (Table I) noi nitrate to be reduced to mtnte 

Bismuth submtrate by mouth in large dosage, Mehitens, Hanzlik, et al°* 
observed, oceasionallv produces with controlled fluid intake, a diiuesis, which 
IS not due to the absorption of bismuth in view of the nonexcietion of bismuth 
in the urine, but is due to mtnte action as indicated by comcident nitrite effects 
on the circulation With fiee fluid intake the dosage of bismuth submtiate does 
not perceptibty influence the unnarj output 

Bismuth submtiate by mouth causes a reduction of the blood chlondes due 
to the chloride diuresis of mtiate 

Nitrite IS not excieted in the urine aftei bismuth submtzate b}’ mouth 
(Table I) 

But sodium nitrite is paitly excreted as mtnte (Table III) The excietion 
is inegulai and minute E\en ivith dosages well in excess of the theiapeutie, the 
total excretion, which tends to increase with dosage, did not exceed 0 089 mg 
01 0 039 pel cent The sodium mtnte content of the urme ranged fiom liminal 



BKUEN BISMUTH SUBNITKATE 


155 


to 0 0035 mg pel cc Nitiite e\cxetion was independeut of iHinaiy output, 
the diminution of -nliicli geneialh eoiiesponded to the blood piessuie leduc- 
tion, foi the smallei lolumes of mine contained highei concentiations of nitrite 
Although the intitial excretion of nitiite often coincided with the peak of the 
blood piessuie reduction, mci eased lapiditv of blood piessuie reduction did not 
conduce to niei eased nitrite excietion, and with a given dosage the amount of 
nitrite excieted was not i elated to the extent of the blood piessuie i eduction 
Thus mtiite excietion did not seem to depend on the rate of its absorption, nor 
on lenal factors, but on its metabolism “The nitiate absorbed is excieted in the 
urine as nitrate although some of it may remain unoxidized 

The ovei whelming destruction and minute excietion of nitrite in the urine 
during and aftei the acute influx of nitrite into the blood stream incident to 
the absoiption of sodium nitrite precludes the possibility of its excietion during 
the giadual prolonged access of nitiite denied fiom enteiic bismuth subnitrate 
in limited dosages 

The blood pressure lowering effect of sodium nitrite in normal arterial ten- 
sion (Table III) was irregular but in the systolic the increase in the maximum 
tended to become continuously less with successive increases of the dosage, as 
in an exponential curve, approaching a hmit of 13 per cent, and in the diastolic 
to become greater and then less, as in a sigmoid curve, approaching a limit of 
9 per cent 

Bismuth subnitiate if completely converted into nitrite would be equivalent 
to less than 24 1 per cent its weight of sodium nitrite No mfeience as to the 
actual degree of its conversion is possible because the nitrite effect depends on 
the relative rates of absorption and destruction But moderate dosages of bis- 
muth subnitrate bj’' mouth maintain a blood pressure reduction comparable with 
the maximum reduction of therapeutic dosages of sodium nitrite 

Nitrite absorbed as such does not produce tolerance 


DISCUSSION 

Arterial hypertension is mediated by inei eased aiteriolai resistance®^ 
Cardiac work is thereby increased “ As failure impends cardiac output and 
the velocity of blood flow decrease 

The abnormal arteriolar resistance is laigely functional and can be reduced 
by dilatation =' Sustained i eduction of the aitciiolai resistance should obviate 
the increased demand upon the heart, defer its late secondary effects on the 
circulation, and aioid the concomitant hipeitiopln of the left ventricle»i and 
the hastened deielopnient of aiterioloscleiosis ®= 

Among “the pharmacologic and theiapeutic characteiistics essential to a 
substance that is to be beneficial ni aiteiial hi per tension” is that it “must de 
crease the arteiiolai resistance without disturbing essentially the other funda 
mental noinial chaiaetciistics of the circulation, such as the cardiac output the 
iclociti of the blood flov, 01 the circulating blood lolume The effect of the 
substance and the persistciiec of its action on the blood pressure must be such 
that bi lopcated administration of the drug marked fluctuations in the WoS 
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piessiiie aie uot pioduced Establishment of a peimancnt loiiei le^cl should oc- 
cur giadualh The noimal \asomotoi icsponses essential to noinial bodih func- 
tions should not be affected ’ 

Bismuth submtiate by mouth effects a i eduction of blood pi assure In in- 
tensit 3 '' its effect is comparable to that of the othei members of the nitrite group 
But the nitrite effect of the insoluble basic bismuth nitrates is more prolonged 
than even that of the higher alkjl nitiates The dosage can be manipulated 
to give the desiied degree of blood pres-suie leduction Bi repetition of the 
dosage at proper iiiteiials a tcmpoial summation of effect as in incomplete 
tetanus maj be obtained The blood picssuie might bi this means be maintained 
at a lelatnelj' constant i educed leiel The nitrite action is exerted almost ex- 
clusn eh' on the aitenoles Vasoinotoi lesponses, nhile inodeiated, remain intact 

COXCEDSIOXS 

1 Bismuth submtiate In* mouth pioduccs piolonged and effectue reduction 
ot the blood pressuie in normal aiteiial tension 

2 Bismuth submtiate bj mouth is aiailable foi the therapj of arterial 
hj per tension 

3 Bismuth submtiate bv mouth merits adeqiiatelv controlled application 
in arterial hj-pcitension to defimtelj eialuate its theiapeutic efficacj 

.VDDENDUSI 

Blood Picssuie Loweiing Effect of hwigamc Nitiates hg Mouth 

Since the blood piessuic lowering effect of bismuth submtiate bj' mouth 
w'as investigated because of toxicologic’"” and theiapeutic’ rather than 
anah'tic considerations, the investigation was extended to other inorganic 
iiitiates to deteiTume the possible occurieiicc of similai effects 

Nitiate-iedueuig baeteiia comeit the nitiates of sodium, potassium, am- 
momum, and calcium to nitiite Sodium uitiate is leduced to nitrite m the 
animal lutestine,'^ wutliin the oiganism,’® and by certain tissues Dailj 
diuretic doses of ammonium nitiate occasionallj’’ produce cj^anosis, methemo- 
globinemia, and nitiite sj-mptoms in man 

The proceduie developed wuth the basic bismuth nitiates foi detennming 
the blood pressure lovrering effect of drugs acting diuiiig an indefinite period 
was leapplied with the noiraal nitiates of such metals as aie lelatiiely nontoxic 
by mouth 

The contiol blood piessuies taken on alternate days weie separateh plotted 
and smoothed for w’eek dajs and for week-ends The week day diastolic and 
sj’-stobc piessuies fiom about 7 a m to altei 1pm tiaieised the same cj^cles as 
prenouslv (Chait 3), but in the diastolic the foienoon pressuie was 2 mm lowei 
and the afternoon peak 1 mm higliei, and in the sj'stolic the pressuie was fiom 
3 to 6 rmri higher thioughout The week-end diastolic piessure maintained its 
preMOUs morning lei el, but declined moderatelj' duiing the afteinoon, while the 
sj'stolic began 2 mm higher, gradually rose 4 mm between 10 a m and 1pm, 
and as gradual^ returned to its original lei el during the later afternoon 



BRUrN BISJIUTU SUBNITRATE 


157 


The latios of the weight of the iiitiate ladieals to the total moleeulai weight 
of the seleeted mtiates (Table IV) and then reeipiocals Avere calculated The 
lecipiocals multiplied Iia' 1, 2, and 5 gm fixed the amounts of comparable dosages 
of the scA'eial nitiates containing these equivalents of nitrate Such dosages 
of nitiite-fiee chemically puie ciystallme substances were weighed out to the 
neaier decigram (Table IV), freshly dissolved in small volumes of watei, and 
gulped doAvn, followed by i epeated rinsings of the glass, to allay the taste in the 
mouth, and to aA oid possible gastric in itation ( which Avas manifested only with 
ceious nitrate Avhich produced prolonged activation of the vomiting leflex), and 
after a short interval bj^ a small breakfast 

The blood pressure responses Avere charted (Chart 7) and tabulated 
(Table IV) 

The normal inoiganie nitrates by mouth loAver the blood pressure m normal 
aiterial tension (Chart 7, Table IV) The effect is more intense and more con- 
sistent in the systolic than in the diastolic 

Nitrate equivalents of any of the alkalies, lithium, sodium, potassium, and 
ammomum, evert approximately equal effects The nitrate equivalents of 2 gm 
have only a slightly more intense and more prolonged effect than the nitrate 
equivalents of 1 gm The nitrate equivalent of 5 gm , Iioaa ever, exeits a very much 
more acute and moie intense effect 

Nitrate equivalents of the alkaline earths, calcium and strontium, also exeit 
comparable effects "With the alkaline earths the effect is more sustained, though 
little more intense, with nitrate equivalents of 1 gm , than Avith the alkalies 
But the effect becomes much more acute and twice as intense on doubling the 
nitiate equivalent 

With magnesium the nitrate equivalent of 1 gm exerts an effect three times 
as intense as Avith the alkalies, oi the alkaline earths 

With aluminium, Avhich is 2 4 per cent hydrolized at 40° C this nitrate 
equivalent gives a moie piolonged and somewhat more intense effect than Avith 
the alkalies or alkaline earths 


But AVith feme nitrate, Avhich is also hydiolyzed, the effect is slightly less 
than Avith the alkalies 

The relative intensity and duiation of the blood pressure lowering effects of 
equivalents of different nitrates and of diffeient equivalents of the same nitrate 
by mouth might be conditioned by the solubility of the nitiate, the permeability 
of the intestinal mucosa to its cation, and its influence on intestinal motility 
The normal metallic nitrates are all faiily soluble Their relative solubility 
IS indicated by the number of gm anhvdiide per 100 gm aqueous solution®* 
interpolated for bodj temperature (Table IV) Such differences in solubilitv 
as exist betAAcen the nitrates tested do not sIioaa anj distinct influence on the 
blood picssuie loAAcring effect Baimm, dissohing oiiIa 11 8 mi ner 100 
solution,®* IS ichtiAcly much less soluble than the other nitrater But smeeX 
dosage icquiied to secure a comparable effect AAould be tAAice the eauille.f r 
,„o s,.,od potable .e«„l .J„,c .t p ™ T, 

cost It during the course of an expeiiment nsuicin; to in- 
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T]ie pe^meabIllt^ of the intestinal mucosa foi the cation iniglit influence 
the blood pie&suie lowciing effect In aflecting the cluiation of the ionic nitrate 
mthin the intestine While the alhahes, espccialh ammonium, aie all liiglih 
peiineable,®' the alhaline eaiths, and magnesium, aluminium,'® and iron iilnle 
penetrating the intestinal nail in minute amounts, aie almost totallv e\- 
cluded®" (Table IV) The less peimeable cations conduce to moie piolonged 
and moie intense effect, and to grcatei incieasc ol the effect mth inciease in 
dosage This tendenci is offset bi In drol\ sis 

The abiliti to excite penstaltic na\es nianitested bj magnesium and the 
Inghei dosages of the othei salts, is a moie deeisnc factor While impel meabilitj 
of the cation may tend to detain the nitiatc ion in the intestine, stimulation of 
peiistalsis piopcls it diiectlj to the site foi nit i ate i eduction Thus moderate 
cathaisis increases the nitiitc effect 

The nitiite effect of the noimal inoiganie nitrates is consideiable But it 
lequiies massne dosage These inflates aic applicable oiih foi diiucsis Ven 
probabh the leiial action in nitiatc diuicsis”' is in pait a nitiitc action 

The nitiitc effect of peioial nitiates depends on the i eduction of nitiate in 
the intestinal canal The pioduction of nitiite is a race against the absorption 
of nitiate The basic bismuth nitiates aie pieeminenth fitted to gi\e a pro- 
longed and intense iiitiite effect because of then iclatnc insolubiliti, the piac- 
tical nonabsoiption of bismuth fiom the intestine and then slight hjdrohsis 
The undissolved bismuth submtiate mixed nith chime oi feces piesencs a latent 
stole of nitiate which can be but slowh dissipated As it cnteis into solution bis- 
muth subnitrate maintains a constant low concentiation of nascent nitrate ions 
through Indiohsis Onh a small pait of this fiee nitiate conies in contact irith 
the intestinal wall to be absorbed but all is in intimate contact with and subject 
to the action of intiate-i educing bacteria Thus the nitiate in bismuth submtiate 
IS reserved 111 an insoluble compound, and asspaiingh libeiated rclatiiely little 
absorbed as such, but foi the most pait comer ted into and absorbed as nitiite 
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THE OKGAKIC FRACTION OF URINARY PHOSPHORUS® 


BURMiAM S W \LKLR Ph D , AND El IS\BLTH Y’ "W Vl.KI R, A 51 , BOSXOX, 5 IaSS 


TN A piGMoub papei b\ one oi us* tl»e question Biib laisecl concerning tlie amount 
and significance of the “organic’ oi “unovidircd ' fi action of the phosphorus 
of the uime In this piesent icpoit ne haie attempted to establish noimal ^alues 
foi the twentv-foui houi elimination ol oiganic phosphoius, and to studv%aria- 
tions fiom the noimal in a limited iiuinbci of pathologic conditions 

B^ using tuenti-foui-houi collections, mc h.i\e been able to secure sufficient 
amounts of mine to use a diieet method ot anah sis in place of the indiiect method 
desciibed in the prei lous paper The method n Inch v, e hai e used and will desezibe 
IS based upon the one pioposcd by Youngbmg and Puehci- and is the same in 
piineiple '\Veha\e hoMe\ei ladicalh modified the incchanies of the proceduie 
beliCMng that oiii modifications ha\o not onlv slightiv increased the accuracy of 
the method, but also simplified it and made it less time consuming 

Pioccdinc — Prcpaie magnesia mixtuie bv dissohing 55 gm of cnstalline 
magnesium chloride and 70 gm of ammonium chloiide in uater, adding 88 c c ot 
coiicentiated ammonia i\atei (sp gr 0 90) and diluting to one liter Let stand 
thiee dai s and filtei befoie using To 100 c c urine add 30 c c magnesia mixture 
Let stand slx to eighteen horns, filter thiough an ashless papei, using a di t funnel 
and leeenei Tiansfci 65 ce of the filtiate (equnalent to 50 cc mine) to a 
poicelain evapoiating dish Add 15 gm cnstalline magnesium nitrate and c^ap- 
01 ate to dijmess Ignite diiectlv o\ei a fice flame until the lesidue is nhite and 
broB n fumes cease to be gn en off Cool, dissoh e the residue in 15 to 20 pei cent 
hjdiochloiic acid and again eiapoiate to diMiess on a steam-bath Txansfer the 
lesidue to a 100 c c a olumetiie flask, using about 60 c c of natei for the tiansfer 
To anothei 100 cc a olumetiie flask add 5 cc standard phosphate solution 
(0 3509 gm puie monopotassium phosphate pci litei made up in approxiniateh 
tenth noimal sulpliuiic acid 5 c c equals 0 4 mg P) and 60 c c Avatei To both 
flasks add 10 c e Jlohbdate I (2 5 pei cent ammonium moh’bdate in 5N sulphuric 
acid) and 4 c c of the Fiske SubbaroAv leducnig agent (1-2-4 aniinonaphtholsul- 
phonic acid made up aceoiding to the diiections gnen by Fiske and SiibbaroAv) * 
Slake up to volume and aftei ten minutes lead in the Duboseq coloiimeter The 
standard is set at 20 and the milligiams of phosphoius in the oiganic fraction pei 
c c of mine is obtained bi diAiding 8 by the leading of tlie iiiiknoAAui solution and 
diAidmgbySO 

Blank deteiminations n^eie made on the Aaiious leagents, separateh' and 
combined, and no amounts of phosphorus sufficient to giA e a coloi Acith the Fiske- 
Subbarow leagents -weie found 


•From the B\ans Memorial (Massachusetts Memorial Hospitals) and Boston Uni« 
\Grsit 3 i School of Medicine . ^ 

Kecei\ed for publication April 7 1932 
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Five cubic centimeteis of the staudaid phosphate solution was tieated with 
magnesium nitiate and ignited, dissohed and lead against an untreated 5 c c of 
staiidaid phosphate solution with no gain oi loss The lathei large content of the 
unknown in magnesium salts does not interfeie with the eoloi development 

Noymal Values — Measui emeiits of the twenty-foui-hour output of inoiganic 
and of oiganic phosphoius weie made on a group of j oiing adults, chiefly labora- 
toiy Tvoikers, all of whom ueie fiee trom anj' signs of metabolic disease 
The lesults aie summarized m Table I (per tu ent> -foui houis) 


Table I 


SUBJECT 

TESTS 

iTADE 

MAX 

MG ORGAVIC P 

MIN 

MEAN 

' MAX, 

% OF TOTAL P 
MIN 

MEAN 

BW male 

4 

10 

8 

9 

13 

08 

12 

MD male 

4 

11 

10 

11 

17 

11 

14 

Both males 

8 

11 

8 

10 

1 7 

08 

13 

EW female 

22 

11 

6 

8 

19 

10 

13 

MH female 

8 

13 

8 

9 

2 1 

09 

12 

DB female 

8 

11 

7 

9 

20 

0 8 

13 

EG female 

8 

12 

6 

9 

14 

09 

1 2 

All females 

46 

13 

6 

9 

2 1 

08 

13 

All normals 

54 

13 

6 

9 

2 1 

08 

13 


In the female subjects, the senes of tests in each case coveied a period corze- 
sponding to a menstrual cj cle No periodicity in the elimination of eithei organic 
or inorganic phosphorus was obsei i ed 

Hospital Gi oup — This group consisted of 57 unselected cases from the endo- 
crine diagnostic seriice of the Eians Memorial The laiiations here weie some- 
what greater 


Organic phosphoius (mg per 24 hours) 
(per cent of total P) 


JIa\imum 

JXinimum 

Mean 

Maximum 

Minimum 

Mean 


17 

2 

8 

28 

06 

15 


Only txso of this gioup had oiganic phosphorus outputs exceeding the maxi- 
mum of the normal group, nhile si\ nere belon the minimum There being no 
marlred correlation between the diagnosis and the organic phosphorus output in 
this gioup, Ave feel that it would be idle to speculate on possible causes of hmh and 
low nlues Ceitain diseases appealed with sufficient frequency in this gioup 
howeiei, to enable us to decide that the\ weie quite without effect on the organic 
phosphorus elimination among these mav be listed thmoid failuie pituitarx 
liATo md disfunction, aithritis, pulmonan tubeiculosis (eailj ), and Tronic m 
feet ions of tonsils and nasal sinuses ^ 

phosphoius ,1, the . moo ol a ease of Itmphatia leucemia As far as knr 
tins „nest,-al,o,. h„ not been carr.oj am ^ rf 

, crest to measme the orpsnic phospl.o.u, otilpu, |e„ec„„a Bv the cr.tess rf 
phssnian, it the Boston Ce n„sp„.,, a,,., „,o MaasaohnsCs Ge, a So^tal 
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we weie able to obtain uiines fiom tliiee eases of leneemia, lepicsenting the tlnee 
lecogiiized types In two of these eases we wcie able to make lepeated obsena- 
tions (Table II) 

T MILE II 


OitO VSlt I nOSl HOROS 

MO PER 21 IIOtTRS % or TOTAL P 


Case B Lymphatic loutemn 

n 

5 0 

Case D MTclogenous leuecniia (chronic) 

20 

14 


J8 

12 


23 

1 7 


13 

24 


12 

23 


14 

23 

Case IV Mouoca tic Icuttmia ( leute) 

14 

1 7 

17 

o o 


14 

16 


1C 

2 1 


14 

2 


S 

1 1 


It Will be noted that these a allies aie definiteh high, and seieinl of them aie 
highei than the maxima ot the othoi senes bA o\ci SO pci cent AVInle the magni- 
tude of these obsened changes do not conespond cxacth with those obsened bj 
SATiimeis, his obseiiatiou seems to be dehiutelj coiifumed 

SI. MM ARY 

1 All impioied dnect method loi the quaiititatne deteimniation of organic 
phosphonis in the mine is descnbed 

2 The noimal output ot oigauic phosphoius pei tweulT-foiii horns is fiom 
6 to 13 mg , with a mean Aalue of 9 mg 

3 111 leiiceiina the oiitjnit is high, a allies up to 23 mg being obsened 
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COLLOIDAL GOLD TEST FOR POLIOMYELITIS BEMUNE BODIES IN 

BLOOD SERUM^t 


Frederick Eberson, Ph D , M D , akd AVilliaim G AIossjiax, 
Sax Fraxcisco, Calif 


TN THE study and treatment of poliomyelitis it w ould be desirable to have a i eli- 
-*■ able and rapid method for deteetmg and measuring specific antibodies and the 
therapeutic value of seiums fiom human and animal sources If this method were 
also applicable to the study of possible caiiieis and susceptibihty to the disease, to 
the evaluation of natural and acquired immunity, and of prognosis, such a labo- 
ratorj procedure might fill a recognized need 

Cnrrent procedures that require numerous monkeys for virus neutralization 
tests are not only costly but demand highly speeiabzed and uncommonly difSciilt 
teehnie This method in the hands of the most skiUfnl workers is not without draw- 
backs and is alv ays time consnmmg Where the time element raaj be important 
this alone is a cogent argnment for a procedure that does not require weeks for 
definite results 

The proposed method should proie laluable for reasons that have been enu- 
merated and particularly in selecting seiums fiom convalescent pohomjehtis pa- 
tients and from the large group of normal adults that are now known to have spe- 
cific serum antibodies for pohomyehtis 

Techmc of Method — The test to be described depends upon the well-known 
but perhaps little understood mechanism of the action of serum coUoids in the 
presence of a colloidal gold sol and an electrolyte, in this instance a solntion of 
0 4 per cent sodium chloride The delicacy of this test is enhanced by the addition 
of cholesterol to the sodium chloride, a procedure that intensifies the flocculation 
effect The colloidal gold sol is prepared according to our method which has 
Yielded a constantly uniform and dependable reagent > The ingredients used in 
Its preparation must be of the highest chemical puritj 

Sciupulouslj clean glassvare and siwinges must be used throughout The 
SI ringe may be rinsed with steiile distilled water prior to withdrawing the blnnrl 
samples Salt solution citrate mixtures, or any othei chemicals or preservatn es 
must be ngidh excluded, and accurateh calibrated Kahn pipettes onlv 
be used ' die xo 

The specimens of serum, free from pi eseri atives, are inactivated m ^ x 

•From the Clinical and Research I ai,o— 

Ri CPU cd for publication December 31 Zion Hospital 

tRrad at the sixtieth \nnual Session of r- 
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ifir JoijRxvr OF i..vborvioi r and cumc\l -mi dicinl 


T^EE^O 

SFRUM 

DTST ir 0 

DILUTION’ 

SEntM CONTEST 

1 

0 2 c c 

— 


0 2 c c 

o 

on 

— 



015 

s 

0 1 

— 

— 

010 

4 

0 1 

01 

1 2 

0 05 

5 

0 1 Xo 4 

01 

1 4 

0 025 

6 

0 05 

0 25 Discard 0 2 c i 

1 G 

OOIG 



of niixturo 



7 

0 1 Xo 5 

01 

1 8 

0 012 

s 

0 05 

0 45 Discard 0 1 1 c 

1 10 

0 01 

0 

0 1 X'o S 

0 1 Disi ard 0 1 c c 

1 20 

0 005 

10 

OlXo 7 

0 3 Discard 0 3 t c 

1 32 

0 003 


To all tubes ai c added 0 75 c e cliolestoi mi/cd NaCl (0 4 pei cent ) and Ice 
Colloidal Gold Sol in the oidei named The Gold Sol''*^ should be recently pro 
pared, stabilized b^ tluee oi foui daAS of stoiape and not more than foui wets 
old and conti oiled in two additional tubes as follows {11 NaCl (0 4 pei cent) 
0 75 c e and lee Colloidal Gold should pi\e complete pi ccipitate m three houis 
(2) NaCl (0 4 pel cent), 0 75 c c and 2 c c Colloidal Gold should show no piccipi- 
tate in twenti-foui boms oi lonjici All tests with seiuiii and each new lot of 
leagent aie checKed 111 this mauiiei (Fig 1) 

Depending upon the content of antibodies tubes will show the tollowing reac- 
tion that IS indicated bj a “euiie” oi senes of numbers, as follows 


Kry 1 

o 


Xcgatiie 


S 

4 

■) 

(6 

(7 


Complete preupitntioii , Bose ppt 
Complete precipitation, Bose ppt 
Complete precipitation, Bose ppt 
Partial precipitation Bose ppt 
Parti il preeipit ition, Bose ppt 
Xo precipitation, — — 

Xo prciipit itiou, — • — 


Supernatant fluid colorless 
Supernatant fluid pale salmon 
Supernatant fluid salmon 
Supernatant fluid pale rose 
Supernatant fluid rose 
Supernatant fluid pale rose 
Supernatant fluid rose (same as 
neg control) 


•Tlie IsaCl *^oliitlon for the test is prepared as follows i pni pure Cliolesterol is added to 
1 liter of 04 per cent sodium clilonde sliafen tliree times a dae for one week and filtered 
•The Colloidal Gold Sol Is prepared ns follows 
A tw o liter capacitt Floy ence Flasl should be used w heii one li ter of reagent is desired and a 
one-liter flask for the preparation of SOO c.c of the renBcnt rrlenniercr flasks are not satisfac- 
torj and should not be used 


1 000 cc double distilled water 

See 2 per cent potassium carbonate (Merck) (S M) 
(FreshU prepared or not more tlinn two weel s old ) 
1 cc 1 per cent oaalic acid (Merck) 


Particular care is necessarr in beating' llie solution and attention is directed to tlie following 
details The flask is placed on n piece of wire gauze baaing an asbestos center with a diameter ot 
from 3H to 3^ inches Tlie Bunsen burner gas flame is so adjusted ns to coaer tlie asbestos disc 
completelj but not to extend bea ond its circumference It w ill be noted tliat the hottest part of the 
flame coaers the entire disc aaith the exception of a centi-al circular area about an inch or more in 
diameter This arrangement Insures correct heating and the formation of large bubbles Heat tte 
flask on tlie wire gauze rotating tlie flask frequentla until tlie fiyst larpc hiihWc appears This 
usuallj occurs after fifteen minutes Hemoae flask rotate contents once and while tlie fluid is in 
motion add 12 c c ot 1 per cent Gold chloride (Merck) Replace on flame and heat until ns e large 
hubbies appear t (Remos e flask rotate contents once and slowlj add 5 drops (0 22 c,c ) of (p'™?,*' 
dehjde 40 per cent (CP) (hlerck or Baker) w)ille the fluid is sUIl In motion Rotate flask steaoiis 
until tjpical clear rubs color appeans ) Proniptlr coier mouth of flasl with a clean towel loiaeo 
in seseral lajers and moist witli distilled water Let stand undisturbed until cool 

Thermometric temperature control lias prosed \alueless in tlie preparation of colloidal goio 
The method described is simple and reliable The leagent Is allowed to stabilize for three or lou 
dajs before use and Is stored in the dark at a temperature of from 20 to 24° C Suitable 
can be prepared bj appljing a coat of black lacquer to Uie exterior surface of tlie cliemicalil cieai 
glass stoppered bottles 

tAt this point the teclinic has been modified with more satlsfactorj results as lOllows 
Bemo\e from flame and add 0 4 c.c of a 1 to 10 dilution of 40 per cent formai^njo 
■Mercks C P Shal e until the rub\ red color that appears in two to three minutes begins to taa 
on an eosln tinge 
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THH JOUKNAI OF LABORATORl AND C[ IMCMj AIEDIC.NF 


Tubes should be kept at loom teinpeiatuie (20° to 2’5° C 1 and le.idnms can be 
made aitei thiee oi foui liouis foi the cailiost discernible cliaiu,ms Final lesults 
aie lead aftei eighteen to t\\ eiiti -ioiii liouis 

Astiongh positive seiunnutli high aiitibodi content for example, is indicated 
thus 1111111122 (01 3111122303) A iicgatne seiiim mil icad 1111111111 {or 
6666GG6666) (Figs 2 4) 



Fig 3 — Positne colloidal gold test v1th serum from a con\alo«ccnt poliomaclitls patient. The 

reaction reads 1111111277 
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Table I 

Incidence op Positde ant) Xegathe Tests pop Antibodies in Dipperent Age Gpoups 

AihiUs (Age 25 50) 


^LMBER 

NEGATIVE 

PER 

CENT 

POSITIVE 

TOTAL 

POSITIVE 

PER 

CENT 

■^AK 

PER 1 
CEVT ] 

MODERATELY 

STRONG 

PER i 
CENT 

1 

STRONG 

PER 

CENT 

i 

100 

36*» 

36 

14 

1 

14 

20 

20 

30 

30 

64 

64 


Children (Age 6 Weels 19 Years) 



NUM 

NEGA 

PER 

POSITIVE 

TOTAL 

POSITIVE 

PER 

CENT 


BER 

TI\E 

CENT 

■WEAK 





PER 

CENT 

Under 1 vr 
(6 wk , 13 
wk , 7 mo ) 

4 

4 


0 

0 

0 

0 

„ i 

0 

0 

0 

1 4 years 

19 

1 19 

^^0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

5 8 years 

37 

32 

86 5 

1 

3 

82 

1 i 

2 

53 

0 

0 

5 

13 5 

Total 

60 

55 

91 7 

3 

50 

i 

33 

1 

0 

0 

5 

83 

9 14 years 

35 

25 

71 4' 

2 

57 

1 

5 

14 3 

3 

86 

10 

28 6 

15 19 years 

41 

31 

75 6 

2 

49 

3 

73 

5 

12 2 

10 

24 4 

Total 

76 

56 

73 4 

4 

53 

8 

10 6 

8 

10 6 

20 

26 6 

Total 

136 

111* 

81 6 

7 

53 

10 

7 6 

8 

60 

I' 

1 

25 

18 4 


•This group Includea aiphtheria Immune (Schick negative) 94 
positlv e 'Widal) 5 and pneumonia immune serums 3 

••This group included Schick negative as well as W idal positiv 


typhoid 

e 


immunity 


(strongly 


51 VTERIAL STL DIED 


Seuims were obtained (tom normal and conialMecnt clnldreit and adult, not 

mal ocmch '"ifelod and comale,eentpol,omtel,t„monto,, no, ma! rabbits' and 

normal and aitificialU immunized hoi ses, "oats and sheen i ! 

tallied (.om rabbi.,.bat.iadbeens,,temaircab,,^l;^ZttS^ 
ZlUm^^n'itriT^bSir' "the 

Xoimal Sc,um,—A<lvUs and Child, cn— One bundled semme r 
edlv noiiml adults vvilhoiU ihistoiv of Doliomvelitio f t ^ from suppos 

,.4 ms. iiiee, (C4 pe, oeiit) Tirnc^ur'' ^ 'T 

t&ihiiK ii'tratiie,, niidtiplioidiminunes (VvTdnl Str*' ^ li'pbtbeiia immune, 
indtluil, ,-clnldicntan„nm.,,.,ac O-ehb'xired 

,,te,i,nn.r..,.i.n,n..„e,se,<S?4rc:nt;'1;;r^^^^^^^ 


' Meie in- 
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THF .lOLnXVL or hABORATORV AND CfJVICM. iH-DICIKE 


eluded 102 seiums h.iMng demon sti able antibodies ioi diphthcxia (94) tiplioid 
fe^er (5), and pneumonia (3) 

In Table I aie summ.nizcd the lesults of tests on children and adults mth ref- 
erence to degree of leaction and diffeient age gioups in children 

Noimal Monhey Bcunm — 79 — Negatne tests uere obsened in 60 (S3 6 per 
cent) serums fioin these animals, and 13 neie questionabh sliglith positneln test 
foi autibodiesin \ ariing degrees These positnesemmsneie not contiolled in the 
usual mannei bv \iius absoipfion tests and the method ot collecting these was not 
luioM n ^ 

Noi mal UoJ sc So — 8 

Noi mal Goaf So urns — a 
Xoj mal Sheep So urns — 2 
iVoj mal Rabbit So um^ — 12 

In this gioup of 26 seiums, one nas stiongh positn e, foiii moderateh positne, 
fom iveakh positne, and fisc negatne Thiec negatne tests out of eight neie ob 
tamed with hoiNC seium and both specimens iiom sheep neie liken ise negatne, as 
iv ei e those fi om i abbits 

Comment — It nould apfiear that seium antibodies mai be picsent in certain 
animals that aie natmalh lefiactorv oi immune to infection nith poliomvelitis 
Stewart and Haselbauei" lound iioimal sheep seium to be sometimes inactnatiug 
Thej’ also lepoited that sheep vielding this sei urn nhen subjected to immunization 
with poliom\ elitis \iius failed to gi\e a moie potent seium In fact, occasionallr 
the animals lost the pow ei of inaetnationoiiginalh demonstrated In neiitialization 
tests in the inonkev 

Theie is othei expci imcntal e\idencc ot a fundamental natuie that has applica- 
tion to these niatteis undei discussion Biiign tested the aggliitniating poner of 
seiums of se\eial species of animals nicluding man, hoi’se dog, guinea pig rabbit, 
goat, sheep, and otheis against different species of bactei la It n as found that these 
seiums tended to show the same order of potenci against these stiains of oigaiusms, 
legaidless of which weie tested In furtliei studies he demonstrated the same older 
of actiMtv when the seiums weic tested for their piopeiti ot flocculating suspen- 
sions of mastic, m pi inciple analogous to the test wnth colloidal gold 

Convalescent Sou ms Fiom Cluldien and Adults — 19 — Of these, 6 were 
stiongh positne, 7 modeiatelj stioiig, 5 weakh positive, and one negatne 

In all instances the degiee of leaction was seeniingh con elated wnth the clin- 
ical course of the disease as illustiated bv some of the following tjpical clinical 
histones 

(Cluldien s Hospital, San Francisco cointesi of Dis Edwaid Shaw and 
Hulda Thelandei ) 

E D , aged thirteen i ears Si mptoms appeared on October 6, 1030, and almost complete 
paralysis of both legs and right arm developed rapidh The patient received oO c c conv alescent 
human serum after admission On December 1C, 1030, improvement iras marted and the patient 
Tvas in excellent condition and receiving pliv siotlierapj The serum, tested on this date, gave the 
following reaction 2223345 j5j 

•As this article goes to press several articles published bv C V Jungreblut and 
have also shown that neutralizing substances for polioinv elitis virus mav be found in "cnr 

iliesus mo 7 ikei/s while the serum of immature animals reacts uiiifoniilv iicgativelj iv-roc. ouc- 
Exp Biol and Med 20 870 loss ) 
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E L , aged four yens, dex eloped symptoms and paraljsis of left leg on No^ ember 10, 1930 
Serum was not gncii On December 10, 1930, when the patient’s scrum was tested, the general 
condition was poor and no iniproi ement had set in The test w as negatn c 7777777777 

ELM, aged si\ jears, dei eloped sjmptoms and slight weakness of right leg on November 

17. 1930 Fifty cubic centimeters of comalesccnt seium wcic given after admission and no pro 
gression of weakness developed On December 10, 1930, the patient was in good condition and 
was receiMng phy siotlierapj Serum tested on this date was positive for iminviiie bodies 
2223344555 

S r , aged seven years, developed symptoms and paralysis of left arm and leg on December 

14. 1930 Fifty subic centimeters com alcscent scrum w ere giv en after entry into hospital Scrum 
for test was drawn on February 0, 1931, when tho patient vv is convalescent, in good condition, and 
receiving physiotherapy The serum was strongly positiv c for immune bodies 1111143333 

A C , aged seven years, had been ill for three days prior to admission into the Children’s 
Hospital on February 21, 1931 Injections of 50 e c of convalescent scrum had been given on the 
nineteenth and twentieth of February when marked weakness of the legs developed and pro 
grossed to all evtremitics and respiratory muscles Transfusion of 100 c c of convalescent blood 
and injection of 100 cc of sheep serum were given on February 21 Tho diaphragm and inter 
costal muscles were completely paialyzed and the child was kept in the Drinker respirator almost 
constantly For the past ten weeks the child has been tieated in the respirator for eight to ten 
hours daily The diaphragm shows virtually no movement and the arms and legs only fair re 
covery At this time (May 4, 1931) tho serum test was positive 1112377777 

A E , aged twelve y ears, admitted to hospital on March 7, 1931, had been sick eighteen hours 
with proparalytic sy mptoms Lumbar puncture yielded cerebrospinal fluid hav mg 31 cells, 81 per 
cent lymphooyrtes Between March 7 and 10, 163 c c convalescent serum and 140 c c sheep scrum 
were given On March 12 generalized paralysis developed, six days after onset of the disease 
Tho intercostal muscles were also involved and tho child was treated in the respirator intermit 
tently for three weeks The response of extremities and respiratory muscles has been very satis 
factory Serum test on May 4, 1931, was positive 1112357777 


The next txvo cases m twins illnstrate the difficulties often encountered in diag- 
nosis, particularly when the disease occuis m the same household 

P D , aged eight years, on April 12, 1931, developed fever of 102° to 105°, photophobia, 
headache, vomitmg, and pains m the neck and back Sbght ptosis of one eye and general hyper 
esthesia completed the picture on April 17, 1931, when the patient was admitted to tho hospital 
The cerebrospinal fluid contained 150 cells, 09 per cent lymphocytes Forty five cubic centimeters 
sheep serum was given Four days later, April 21, 1931, the temperature became normal and no 
weakness developed The cerebrospinal fluid contained 84 colls with 07 per cent lymphocytes 
Tho recovery was uneventful and a serum test was made on May 4, 1931, two weeks after improve 
ment first set in, and was slightly positive 3335077777 Tune 29, eight weeks later, the test was 
similar 3337777777 

M D , aged eight years, twin brother of the preceding patient, developed fever, headache, 
and pain in the back of the neck one day after the brother beeamo ill, and stayed in bed thirty six 
hours He complained of weakness and had difficulty in walking During the ensuing nine days 
until ho entered tho Cliildrcn’s Hospital on April 22, ho limped from time to time when tired 
Examination rev caled normal reflexes and a slight too drop on the right foot in association wath a 
"limp ’’ A diagnosis of probable poliomyelitis was made at this time, but no serum treatment 
was given to patient A serum test made on May 4, 1931 was negative 7777777777 but on June 
29, eight weeks later, tho colloidal gold test was 1112233444 This definitely positive tes" vnth 
the serum at a time when immune substances have had an opportunity to develop suggests quite 

stronglv that the original diagnosis of polioinvebtis was correct ^ 


(Mount Zion Ilosintal, San Francisco, courtesy of Di Emil Jellinek ) 

M G , aged twentr four, developed svmptoms of weakness and gastrointestinal disturbance 
with marked vveahnes, of upper extremities One hundred ciihie centimeters pooled coT^oZlt 
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serum wns gnon after admission in October, 1030 Tlie patient improved rapidlv and was con 
valescent after three necks Tlie intient’s serum was tested during tlic first, second, and third 
weeks of illness and was strongh positnc for immune bodies Ko pinljsis dec eloped 

A jr aged twentv eight, entered the hospital in October, I 030 , with profound prostration 
and adianced parahsis of the upper extremities The cerebrospinal fluid showed a coll count of 
over 1 600 Ivmphocv tes Bulbar s\ mptoms de\ doped during the first week and panh sis extended 
to the acccssori respiratori muscles and the lower extremities The pitient’s scrum was tested 
during the first week of illness and gaxe a iicgaliic rciction 7777777777 During the fourth 
week, there was no change and after two months the reaction was wcakij positiie 3337777777 
Connlescence was protracted and iftcr six months there w is marked rcsidiiil paralysis of the 
arms 

Comment — The foiegomg ohsei \ ations in patients suggest a lelationsliip be 
tween the clinical piogiess of tlie disease and the antibodx content of the seiiim 
The couise of the infection, its duiation and outcome in these examples xieie in 
close agi cement with the obseixcd tests made on the diflcient seiiims obtained from 
these patients In all respects tlie icsults liarnionii’ed mtli those obtained in ex 
peiiments on nionkei s 

Conialcsccnt and Aciiichj Infected 'Monlmjs — j1 — Stiongh positive leac 
tioiis weie obtained in 35 modeiateh stiongin32 weaklv posilne in 13, and nega- 
tn e tests 111 11 Of the last named, a few of the animals show ed no clinical inipiox e- 
meut whatsoexei and died, the remaining weie piostiated and in pool condition at 
the time the seiums wcie tested 

Comment — Piioi to inoculation with poliomx elitis xiiiis, all these animals 
gaxe tapical negatue serum leactions Clinical impioxement and piogiessiveh 
strongei reactions appealed duiing the paiah tic stage and dining established con 
X aleseence as the prognosis became fax 01 able In a luimbei of animals subelinieal 
doses of XU us failed to cause infection but the senim test shoxved antibody content 
in xaix'uig degiees This is in coiifomutx xxith the obsei rations made dining epi- 
demics of poliomx elitis and is also suggestixe of the imnuinitj dex eloped bx’ adults 
xnthout knoxvledge of definite exiiosuie 

Poi pm poses of illustiation and compaiison a biief clinical description is 
gix en of a tew of the moukex s in this experiment 

2lacacus rlicms No S reccncd intncercbnllj on December 5, 1930, Ice of a 5 per cent 
virus filtrite obtained from the Hooper Laboratories, Unnersitv of California On December 23, 
1930, there was partial parahsis of flie right arm and leg On the following dax, complete paral 
ysis of the extremities on both sides had occurred Scrum tests were made eight times between 
December 24, 1930 and Jauuarx 4, 1931, and gave entireh negative results, reading 7777777777 
On January o, 1931, the animal was moribund and etherized Autopsy disclosed tj-pieol lesions of 
pobomyolitis confirmed bj histologic examination of the brain and cord 

Mdcacus rhesds Ko 4 received lutracerebralh on December 22, 1930, 0 75 c c of a 10 per 
cent virus filtrate (Hooper Laboraton striin) A serum test made a few dais prenousli was 
negative 7777777777 No sjanptonis deicloped until Januarj 28, 1931, about fiio weeks after 
inoculation, when the animal appeared somewhit slow in its moiemeut and lomited during the 
dax There was some excitabilitj and ruffled fur No other changes were noticed and no paral 
ysis developed A serum test on February 17, 1931, xvas moderately positixe 22245677 1 , and at 
the end of February the animal was still normal in appearance and behaxior Another serum test 
xvas agam positive 

Macaciis rltcsus No 7 was inoculated intracerebrally on Februarx 5, 1931, xvith 0 5c 
5 per cent virus filtrate (Flexner strain) Tlie serum test ou this date xvas negative / / 1 < < 77( 7< 
Six days later, February 11 1931, the aninnl shoxved slight xveakness of right leg xvith some ataxia 
Februirx 10, 1931, on the eleventh day folloxnng inoculation, all ex-tremities were completely par 
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vljzed The SCI um test on FcbrunrT 17> 1931, was positive 1111223467 During the next two 
weeks there ms steady improiomcnt ind the test on Februarj 28, 1631, ms stronglv positive 
1111112244 One month later the animal had regained the use of arms and legs to some degree 
and nas able to hold food m its hands The serum was tested again on March 26, 1931, ind gave 
the reading 1111122333 Toward the end of April, 1931, the animal showed progressive im 
provement and was able to move about fairlj well 

Comment — These observations wei e insti uctii e with regard to the seeming re- 
lationship between the clinical course of experimental poliomyelitis in the monkej 
and in the nti o test for antibodies in the sei um 

Three distinct clinical features are illustrated in this experiment One animal 
represented a rapidly progressing poliomyelitis in winch no improvement whatever 
occurred and was followed bj’' death A second monkej showed only transitory 
SI mptoms of the disease that oidmarih might escape notice The third animal de- 
veloped tvineal poliomyelitis that went on to progressive recovery These char- 
acteristics find a counter pai*t m the human tj pe of infection and are in all respects 
similar 

Fiom the standpoint of prognosis and immune bodies in the serum the experi- 
mental results appear to be consistent The same observ ations had already been 
made with our serums from convalescent patients and in the development of serum 
antibodies among ‘ ‘ nor mal ’ ’ adults 

Although more than one factor may be implicated, it would seem that the serum 
test for poliomyelitis antibodies confirms certain observations that have suggested 
mass immunization as one of the factors during epidemics and at other times As a 
further corollary it is clear that unrecognized infections or abortive poliomyelitis 
may give rise to serum antibodies that are detectable bv the colloidal gold test m 
supposedly normal adults 

Immune Montey Seiums — 32 — Tests with these serums resulted as follows 
13 were strongly positive, 15 moderately strong, three weakly positive, and one 
negativ e 

Immune H Oise Sei urns — 8 

Immune Goat Set urns — 2 

Immune Sheep Seiums— 2 — The tests wuth goat serums were moderately or 
weaklv positive and resembled normal goat seium in this respect The sheep 
seiums yielded slightly positiv e reactions 

Seiums from aitificiallv immunized horses (Parke and Wever) showed strik- 
ing and consistently positive reactions One part (unit) of these serums had a 
known protective action against 2 to 10 and as high as 25 units of potent poliomye- 


SFUL M 

POXES CT* 

COLLOID GOLD TEST 

Pobo Dorse 4283 

23 lto20 1 

— — — — 

Pobo Horse V2GS 

3 1 to 20 1 


Pobo Horgt 472S 

10 1 

1111122357 

Polio lIorso“Tom” 

20 1 

1111111122 

Polio Hor'^c 3102 

23 1 

111)377777 

Pobo Horio S2')0 

2 1 

1111235677 

Pobo Horfii. “Conoentrilc” 

100 1 

2222223343 

Poho Slioep 11" 

7 

1111111111 

Polio Goat No 

9 

3560677777 

— 


3300667777 


• F'cprt.c't i\ In i( nn*i nf numbr »• nf 

mini .1 in Inlmci n linl Inji rtlonn in M rht-us bar! ot 


I rum ns d«ter- 
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litis A 11 US Tw 0 samples of ‘ ' concenti ate, ’ ’ effectn c against 100 doses of i irus al- 
so gave piompt and complete pieeipitatiou leactions Contiols (ether tricresol 

0 4pei cent, to check effect of the piesei\atne) verenegatne 


Tmjle n 


Eesults of Colloidai, Gold Tests With Differevt SERUiis 


SERUM 


Normal 

Adult 

Clnld 

Monkey 

Horse 

Goit 

Sheep 

Babbit 


NUMBER 


100 

136 

7D 

8 

4 

2 

12 


Convalescent 

Adult 

Child 

Monkej 

Immune 

Monkey 

Horse 

Goat 

Sheep 


3 

16 

51 


32 

S 

2 

2 


POSITIVE 

TER CENT 

j NEGATIVE 

1 PEE CENT 

64 

64 0 

36** 

36 0 

2o (e) 

IS 4 

111* 

SI 6* 

13 (R) 

5(b) 

16 4 

62 5 

66 

3 

83 6 

■i(c) 

100 0 

0 

00 

0 

00 

n 

100 0 

0 

00 

12 

100 0 

3 

100 0 

0 

00 

16 

100 0 

0 

00 

39 

76 5 

12(d) 

23 5 

31 

06 9 

1 

31 

S 

100 0 

0 

00 


100 0 

0 

00 


100 0 

0 

00 

0 

00 

10 

100 0 


Salbit Antt'^crtm 
Staphylococcus 2 
Streptococcus 1 
Polyyalent 
Staphjlocoecus 
and Strepto 
coccus 1 

Typhosus 1 

Paratyphosis A 1 
Paratyphosis B 1 
Enteritidis 1 
Pneumococcus I 1 
Pneumococcus H 1 


10 

Total 465 


•Tlils^gioup included '•4 Schick negnthes (diphtheria im- 
munesj, o tjphold Immuncs and 3 pneumonia immune serums 

**rhib proup included Schick necatlies and 'Uldal posl- 
cs 

(a) Serums obtained from another institution These did 
not snow a clem cut reaction and were not checked for speci* 

0 % moans of \lrus absorption test 

(b) Of Utese four were onh modemteb positive 

(c) Of these» one was moderateU positi\e and three wreak- 

1> posithe * 

(d) These tests wore made during’ tlie paral>tic stage in 
nionkejs that were not gaining and in those that died shortly 
afterward 

(e) Weakh positi\e results in four cases and moderatelv 
strong in eight <in age group nine to nineteen %ears) Strong- 
1> poslu\e In eight cases (in age group fourteen to nineteen 
>ears> 


Immune Babhtt Set urns — 10 — These serums ivere obtained from a senes of 
labhits that had been systematically immunized vuth one of the foUoiving oigan- 
isms staphyloeocciis, sti eptoeoccus (one animal lecened a mixtiiie of polyvalent 
streptococcus and staphylococcus), pneuinocoeens, and oiganisms of the typhoid, 
paiatyphoid, and enteritidis gionp 

The colloidal gold reaction vas entiiely negative vuth this group of serums 
that represented antibodies foi diseases othei than poliomi elitis 

The lesults confiimed the ohseiiations also made 'with human seiunis that re- 
acted negatively despite a high antibody content foi diphtheria or typhoid fever or 
both 
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Comment — The icsiilts obtained Mitli the colloidal gold test on 465 seiuins 
and sumniaiized in Table II, appeal to wairant the conclusion that the method 
desciibed is applicable to the studi of poliomyelitis antibodies in serum 

The experimental findings also support eeitain hiTiotheses and some definite 
obsen ations that liaie been made m the past and i elated paitieulailj to the neu- 
tralizing power of seiums fiom supposedly noimal persons 

Oui observations in this respect are in conformity with the eailiei experiments 
of Andeison and Frost, ^ and Zinghei,-' and, more recently, Shaughnessy and associ- 
ates,® Aj cock and Kramer," and Rhoads ® The inactivating powei of such serums 
for poliomyelitis iirus may equal and even surpass the neutralizing capacity of 
serums from peisons that have recovered from an attack of the disease This holds 
true foi certain animal seinims also, notably those deni ed from naturally immune 
or refractor}^ species 

In the age groups including a number of infants and children up to eight years, 
the test has failed to demonstrate immune substances in the blood serum, except m 
rare instances in which weakl j positn e reactions oceui red This is consistent with 
our knowledge of susceptibility to this disease during early childhood 

Studj’- of serums from convalescent patients and monkeys bi ought out facts 
suggesting a relationship between deielopment of antibodies and piognosis in 
poliomj'elitis 

In order to appreciate the general significance of the data under consideration, 
it may be well to formulate certain questions ® Ai e the normal antibodies acquired 
or inherited ’ If genetic factors are most important, will the normal antibodies ap- 
pear at a certain stage of development independently of external stimuli, or is the 
inherited factor merely a capacity for response to a given stimulus by production 
of antibodies’ This implies a response of some kind regardless of whethei or not 
the ennronmental factor is concerned ivith exposure to poliomyelitis 


There are data available in other infectious diseases such as diphtheria and in 
the abundant studies on normal hemagglutinins and hemolysins It is well known 
for instance, that normal agglutinins are found more commonly m the serum of 


adult men and animals than m the young The experiences with the Schick reac- 
tion m the ease of diphtheria antitoxin are decidedlj informing with respect to an- 
tibody content of serum in certain age groups Hirszfeld^® does not regard Ziu"- 
her’s data” on the Schick test as necessarily proving that an infection with the 
diphtheria bacillus nas the specific stimulus 5Ve do not know lion often such a 
stimulus IS applied in the form of infection producing no clinical simiptoms 

It IS eoncenable that the gradual development of the antibodvproducing 
mechanism larying nith age maj plai a part equalh as important as the chances 
of iccen mg a specific emuronmental stimulus Theie are facts in faior of this idea 
Poi example the high resistance to infection with pneumococcus found in the nor 
mal fowl IS nssoeiatcd wnth type specific antibodies in the blood It w ould be neees- 
saii to assume that in a short space all fowls recene specific stimuli with the dif 
ferent mtigenic elements of the pneumoeoccus Similarh , it is difficult to exnlam 
theies.staneeofthedog cat, and sheep and the suseeptibiliti of the mouse rabC 
and man to pneumococcus infection on the basis that the fii st named m-oup aZ m 

I, c o„h u.ch Tl.cc 
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a HE joi nxu^ or i auokatori avd gi i\ic\l ah DICI^^ 


HI lesistaiice, hoA\e\ei, aie a^-socialed amHi Aariatioiis in antiboclA content and the 
ease 01 diffienltA nith nhieh aitifieial inimunifA inaj be efTected 

coNnnjiATioN or in \nTRO Ti st m i\ \ i\ o nluth \iaa mov i xri riah nts 

The natuie of the pieciiiitation plienoinenon exhibited In eeitain seiums uas 
studied nioie miniitch bv means of in a no iieiitiab/ation expeiiments in the 
monkcA It Avas especiallA desiiable to eAaliiate tlie piotectne piopertA ofseium 
obtained fiom noimal adults As is iioaa knoAAAi such pei-sons constitute a faiilv 
large gioup liaAing seium AAith denionstiable neutialunig poAAei 

Poi this pill pose tAAo seinnis aacic selected horn a gioup of noimal adults, 
aiuomr AAhom oaci 00 pei cent shoAied immune bodies in tbeii seiiim hi* the in Aitro 
test One serum gnuig a negatne, and the olhei a definite positnc icsiilt AAUth the 
colloidal gold test aacic emploA ed 

In the experiments to be lecoided, a liighh potent Aims obtained fiom the 
Roekefellei Institute tin ough the coiiitesA' oi Di Simon Plexnei aa as used This 
Alius caused tj pical polioiinclitis AAithiii scacii daAs aftei iiitiacciebial inoculation 
of 0 5 c c 01 less of a 1 pei cent emulsion filtiatc piepaicd fiom the biain and cord 
The sti am of a ii us had been passed tin ough fin ee moiikcA s aa itli fan h* iinifoi m re 
suits in oui hands 

The Alius filtiate aaus mixed AAith 0 I cc seium (pioAionslA inactnated for 
one half houi at 56° C ), incubated at 37° C foi one houi, alloAAcd to stand over- 
night 111 the icebox (4° to 6° C ), and the entne contents injected intinceiebinlh 
undei ethei anesthesia and eaieful surgical technic Uiidei these conditions ini 
mime seiumsneutiali/e the AuusAAlieicasstiicth noimal sera do not 

Apiil IS, 1931, si.xmonkcAs Aieie cmiiloAcd , tiA'o i ecen ed noimal, iinpiesened 
human serum gning a negatiAO test (7777777777), tAAO otheis a human seium Anth 
apositiActest (1111224477) and the lenianiing Iaao leceiAcd the Aims alone Table 
III giAcs the lesults The contiol animals became paiah/ed on the sixth to the 
eighth daA, the animals that lecened the sfiicth noimal seiiim came doAAu on the 
seA'enth to the ninth dai and the tAAo animals loccning the positiAC test seium le 
mained fiee of all SA'mptoms 

Comment — Under the conditions of the expeiiment, noimal adult human 
seium inactiAated the Airus onlv aaIioii the colloidal gold test aaos positne and indi- 
cated the piesenee of immune bodies In this instance the scium aaos eftcctiAC 
against appioximatelj 50 to 60 HI L D , as calculated on the usual actintA' of the 
Aui us 

These e-qieiiments suggested the possibility of utilizing the colloidal gold test 
to evaluate mivtui es of sei um and a ii us foi pm poses of immunization Such mix- 
tiiies of seium and auius that failed to induce polionmelitis infection m monkejs 
might piOAe useful m dei eloping an attne iiiimunitA One foim of a ciucial test 
Avould depend upon the outcome of a second luoeulation m such piotected monkevs 
Anth a dose of vii us capable of bi inging doAAUi unti eated conti ol animals A second 
and moie satisf acton method Avould be that ot testing the viiiicidal piopeitv of 
seiums fiom such monkeAS Such studies, noAv in piogiess, aim to use a quantity 
of A nils combined Avith seium in appieciable excess so as to yield a positiA e piecipi- 
tation leaction Avith these “pioteeted” mixtmes 
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Table III 

Xeutp\uzwion E\PERniE\TS IN Monkeis With Serums Tested by Colloidal Gold Method 


il EHESCS XO 

J 

MATERIAIi TESTED 

iAIOUKT 

c c 

VIRLS AMOUNT 

C C 

RESULTS 

9 

Unpreserved, normal 
adult seium giving 
positiie colloidal gold 
test (1111224477) 

0 o 

0 5 (10% filtrate) 

No simptoms, remained 
well 

10 

Unpreserved, normal 
adult serum giwng 
positive colloidal gold 
test (1111224477) 

0 5 

0 62 (20% filtrate) 

No symptoms, remained 
well 

11 

Unpreserved, normal 
adult serum giving 
negative colloidal gold 
test (7777777777) 

0 5 

0 5 (10% filtrate) j 

T 1 p 1 c a 1 polionn elitis, 
9 days 

12 

Unpreserved, normal 
adult seium giving 
negative colloidal gold 
test (7777777777) 

05 

0 62 (20% filtrate) 

Tvpical poliomv elitis, 
7 days 

13 


— 

0 5 (10% filtrate) 

Typical poliomj elitis, 
8 dais 

14 

1 “ 


0 5 (20% filtrate) 

Typical poliomyelitis, 
6 days , died on sei entli 
dav 


WRUS ABSORPTIOX EXPERIJIEXTS THEIR ^\PPLICATIOX TO SPECIFIC SERUM POTENCY 

E\peiiinents were devised to studj the possible application of the colloidal 
gold test to the degiee of neutralization in vitro of poliomi elitis urns bi specific 
immune serums 

Pieliminarj attempts were madebj combining ni-us filtiate as a serum diluent 
befoie addition of the gold sol and electiolj-te The effect was to piei ent piecipita- 
tion and the serums behai ed in this respect like iioimal negatn e monkey seium 

The method adopted foi quaiititatne studi utilized a numbei of oui immune 
monkey serums and potent aiitipoliomj ehtis horse serums obtained tluough the 
kindness of Dr ^^Tlllam H Paik, New Yoik Citi Department of Health Pne 
and 10 pel cent mrus emulsions (Plexner stiaiii) weie piepaied ivith doubh dis- 
tilled watci and ccntiifuged foi ten minutes at 3,000 1 solutions per minute Dilu- 
tions of Mills weie made from the supernatant fluid and distiibuted in a series of 
test tubes To these w as added next to the least amount of sei urn found bi pi e\ lous 
tests to cause complete precipitation of the colloidal gold accoiding to the ie"-ulai 
method Aftei one lioui incubation of 37 5° C the colloidal gold and sodium 
chloiidc solution weie idded and the lesults lead twenti lour hours later Con 
tiols included noimal serum poliomaclitis scrum in the same amounts without 
Mius and dilutions of enceplnlitis (Levaditi) and hei pcs aims (Goodpastuie) ob 
t uned tluough the kindness of Di Schultz of Stanfoid Unnersita 
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The eftects of adding auus to seiums weio studied in tlic folloning mannci 
(1) Difteient concentiations of ^ uus in fived amounts weie combined MitlManmg 
dilutions of SCI uni (2) Difteient dilutions of a 5 pei cent oi 10 pci cent iiius in 
fixed amounts m eie combined u ith fixed amounts ot sei uiii 

The following piotocols illustiatc tipical exjieiimeiits and aie summaiized in 
Tables IV and V The double bailed line indicates the tiansition fiom definite 
pieeipitation (comiileteoi paitiaD to absence of pi ecipitation (slightly positne to 
completch negatnc zones) 

TAtlLF IV 

Vines Absorptiox Tists i\d IlFrFCT ox CoiLotocr, Gold JIeictiox 


SERI At (a) 

c c 

1 MRUS (a) 

1 C C 

1 1 

1 NONE 


lO^r 

20^'r 

\0RArAL 

SERUM 

02 

0 03 

o 

2 I 

® i 

7 

7 

0 15 

0 05 

o 

o 

7 

7 

7 

0 1 

0 03 

o 

2 

7 

7 

7 

0 1 (12) 

0 05 

o 

7 

7 

1 7 

7 

0 1 (14) 

0 05 

o 

7 

7 

7 

7 

0 1 (10) 

0 03 

n 

7 

7 

7 

7 

0 1 (1 S) 

0 05 

o 

7 

7 

7 

7 

0 1 (1 10) 

0 03 

o 

7 

7 

7 

7 

0 1 (1 20) 

0 03 

o 

7 

7 

7 

7 

0 1 (1 32) 1 

0 03 

3 

7 

7 

1 

7 

7 


(a) Sci urn from coii\a1e'!c«.nt M rliesub X'o 7 niul polioiinelltK slrus, (riexner stmin) 


TintF V 


Effect or Virus Absorptiox os Colloidai- Gold Eeictios, ITsixo rouoMYELiTis Vines ixt) 

OTUEB A'IRISES COMniSFD IVlTII POLIOMITUTIS IjIMLSE VXD ICORII VL SERLM 


SERUM (a) 

C C 

SCJi MRUS ( t) 

j c c 

1 

' ^O^E 

POLIO VORM VL 1 

AFTER AnSORFTlOX W ITU t IRES 

POUOMAELITIS i 
POLIO NORMAL 

HERPES 

POLIO NORMAL 

enceph \litis 
POLIO NOrM\L 

02 

0 03 

2 7 

o 

f 

2 7 

2 7 

0 15 


2 7 

2 7 

2 7 

2 7 

0 1 


2 7 

2 7 

2 7 

2 7 

01 (12) 


2 7 

7 7 

2 7 

2 7 

01 (14) 

0 05 

2 7 

7 7 

2 7 

2 7 

0 1 (16) 


2 7 

7 7 

2 7 

3 / 

0 1 (18) 


2 7 

7 7 

1 3 7 

! 3 7 

0 1 (1 10) 

0 05 1 

2 7 

7 7 

13 7 

3 7 

01 (120) 


2 7 

7 7 

1 3 7 

3 7 

0 1 (1 32) 

0 05 ! 

2 7 

7 7 

3 7 

3 7 


(a) Serum from coinnlescent 11 rhesus Vo 7 pohomielltls ^irus (Flexner strain) and 
herpes (Goodpasture strain) and encephalitis aims (Letaditi strain) 


111 the following expeiimentb illiistiated bi sxiecinien piotocols in Tables I 
and VII viiiis absoiption tests ueie applied to seiuiiis of difteient potencies The 
technic diffeiecl somewhat fiom the pieeeding seues of tests in that the eholestei- 
inized sodium chloiide solution (0 4 pei cent) was added along iritli the colloidal 
gold to the pieMOUsh incubated mixtuies of serums and difteient iiinses This 
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method ivas found bettei suited to sliaipei end-pomts in the leading of the absorp- 
tion tests, and this pioceduie was adopted 

Comment — These obseii ations indicate that the piecipitation of colloidal gold 
bj immune serums does not occiu in the presence of poliom-^ elitis virus The phe- 
nomenon IS appaieiitly dependent upon the amount of mi us used foi absoiption 
and the antibody content of the serums in cpiestion By i aiying the concentration 
of one or the other, singly, the leiersal of reaction can be demonstrated (Tables 
IV, V, andVa) 

Table Va 

Eftect of Virus Absorption on Colloidal Gold Eeactiov, Esilg Poliomyelitis Virus 
Combined With Varying Amounts of Convalescent Poliomyelitis Serum 


(a) serum 
c c 

VIRUS (lO^/o) 

REACTION (b) 

c c 


BEFORE 

ABSORPTION 

AFTER 

ABSORPTION 

0 05 

02 


1 

1 

5 

0 05 

015 


1 

1 

0 05 

0 1 


1 

1 

0 05 

0 1 (12) 

(0 05) 

1 

1 

0 05 

0 1 (14) 

(0 025) 

1 

1 

0 05 

01 (16) 

(0 016) 

1 

1 

0 05 

0 1 (18) 

(0 012) 

1 

1 

0 05 

0 1 (110) 

(0 01) 

1 

1 

0 05 

01 (120) 

(0 005) 

1 

1 

0 05 

0 1 (132) 

(0 003) 

1 

1 

0 03 

02 


1 

7 

0 03 

015 


1 

3 

0 03 

0 1 


1 

3 

0 03 

0 1 (12) 

(0 05) 

1 

2 

0 03 

0 1 (14) 

(0 025) 

1 

2 

0 03 

0 1 (16) 

(0 016) 

1 

2 

0 03 

0 1 (18) 

(0 012) 

1 


0 03 

01 (110) 

(0 01) 

1 


0 03 

01 (1 20) 

(0 005) 

1 


0 03 

0 1 (1 32) 

(0 003) 

1 

1 

0 02 

0 02 

02 

0 15 


1 

1 

7 

0 02 

01 


1 

7 

0 02 

0 1 (12) 

(0 05) 

1 

/ 

0 02 

0 1 (14) 

(0 025) 

1 

3 

0 02 

0 1 (16) 

(0 016) 

1 

3 

0 02 

0 1 (18) 

(0 012) 

1 

3 

0 02 

01 (110) 

(0 01) 

1 

3 

0 02 

0 1 (1 20) 

(0 005) 

1 

2 

0 02 

fa) Th 

0 1 (1 32) 

,e serum from an a 

(0 003) 

1 



1 

1 


Ot Tn actno riexnJr noutmlized 0 3 c c of a 5 to io per Snt 

(b) Note the Increased precipitation elTect a>! . , P r cent 

•aider ranue of more complete precipitation In the Pre4;nr? diminished and the 

this and in all other tables the colloidal gold reaction ■'^In'dtcSwfbf nUbrr5"a°s'dcsc™"fn S! 


,„c ......tah .s owes <i,.c ,h. 
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T\BLE VI 

Virus Absorption Tests \\d Coiioidu^ Gold Kevction Vitii Vipiols Antipoliovvelitic 

HoPSE Serums 


A AITER YURUS ABSORPTION 



n 

BFIOI E 

YIRUS ABSORPTION 



SEBUM (a) 

C C 

1 

xinvs ( 1095 ') (\) 

! c c 

POLIOYIYFLITIS IMilUNT; SERUMS 

42 

\ 

83 

K 

4 

A 

728 

n 

\ B 

5102 

A B 

5J 

\ 

:59 

B 

0 01 

0 00 

1 

1 

1 

1 

1 

1 

o 

1 

o 

f> 

OOo 

0 15 

4 

1 

3 

1 

5 

1 

5 

1 

3 

o 

0 01 

0 1 

4 

1 

3 

1 


1 

3 

1 

4 

■> 

0 05 

01 (12) 

3 

1 

rt 

1 

") 

*) 

4 

1 

3 

0 

0 01 

0 1 (14) 

O 

1 

T 

1 

T 

3 

T 

2 

n 


0 01 

01 (IG) 

T 

o 

1 

1 

1 

i 

3 

3 

2 

o 

0 05 

0 1 (IS) 

1 

3 

1 

1 

1 

7 

3 

5 

o 

3 

0 01 

0 1 (1 10) 

1 

5 

1 

1 

1 

7 

3 

G 

o 

3 

0 01 

0 1 (1 20) 

1 

i 

1 

o 

1 

/ 

(i 

7 

•> 

4 

0 05 

01 (1 32) 

1 

7 

1 

o 

1 

/ 

o 

7 

o 

3 


(a) Serum fiotn pollomjelltls lior^e*: (PirK. an<l 'Ui.xer) nml poltomjelltls ^irus (Flc'tner 

■strain) 


Table VII 

Virus Apsorption Tests With Diiffrent Viruses und Poliomyelitis Immune Sepims 


CONY ALESCENT SFRUM (20 1) 

lO^'f MRUS (\) 
CC 

SFRUM (\) 
c c 

nORSF SERUYI (2 

1) 

rOUOMYFLITIS 

ENCFPn \UTI^ 

1 HERPES 

POLIO 

FNCEPH 

HERPES 

3 

3 

3 

02 

0 01 

7 

rt 

3 

3 

3 

3 

0 11 

0 03 

7 

o 

3 

o 

3 

3 

0 1 

' 0 01 

7 

n 

o 

o 

3 

3 

01 (12) 

0 05 

1 c 

o 

o 

2 

3 1 

3 

0 1 (14) 

0 05 

i 3 

■) 

n 

o 

3 ] 

3 

0 1 (1 G) 

0 05 

3 

o 

3 

2 

3 1 

3 

01 (18) 

1 0 05 

1 ^ 

- 

o 

2 

3 

3 

0 1 (110) 

0 05 

2 

- 

o 

2 

3 

3 

01 (120) 


2 

- 

o 

2 

3 

3 

00 

0 05 

1 

o 

- 

o 


(t.) Human conaaleacent serum lioi-si scrum (immune jSie) poliom' elitis a irus (FleN- 
ner) herpes (Goodpasture) and encephalitis \iruses (Le\aditl) 


positive piecipitatioii test The factois that moiJifN the outcome of this absoiption 
aie doubtless the amount of i ii us on tlie one hand and, on the othei, the potenci of 
the seiiini. If this be collect the effectne neutinliainm poucr of a grieii seiuni as 
demonstiated bi this method ought to be shoivn bi tlie lesult of intiaceiebial in- 
jections of suitable mivtiii es into Jf ihesus nionkei s 

PielinunaiY esiieiinients so deiised haYe alieadi boine out tins Inpotliesis 
For example, seiuni-Y iius niixtuies eonespoiidiiig to the contents of tubes shoiung 
definite pieeipitatioii (leading “1 ’) and those gning definiteh iiegatne tests 
(reading “7”) in an absoiption senes iveie inoculated into nionkeis The lesiilts, 
although purelj tentaticc, indicate the piesence of adequate piotectiie antibodies 
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in serum-Mius mixtiues that giie a positive piecipitation test, ivliereas tipical 
pohomj elitis i csults fi om iniection of mixtures i lelding negatii e tests in vitro 

The proceduie nas essentialh as follows ^fixtures of gnen seiums, serially 
diluted, and 10 pei cent in us suspensions were subjected to the colloidal gold test 
Combmations were selected accoidingto the piesence oi absence of positive pieeipi- 
tation indieatne of “piotected” or “unpiotected” mixtures, respectnely The 
matenal employed for intracerebial injection into macacus ihesus monkeys was 
uniformly made up to a lolume of 0 8 c c Suitable contiols included nuxtures of 
stncth noimal seium and iirus and additional nius contiols combined with phis- 
lologic salt solution only The strain of actne in us used had been preseiwed in 
50 per cent glj cerol foi sei en months 

The results are summarized in Table VIII 

Pertinent to this discussion is the possible effect of adsorbing bocbes on the ni- 
actii ating substances in senim Rhoads** has alreadi shown that suspensions of 
normal monkei brain are entireli deioid of the powei to remoie the inactiiatino- 

Table VIII 


Xeuteajuzatios Bxpebiiiests is lIoN'KEis With “Peotected” JIixtupes op Serusi axd 
V ans Tested bt Colloidal Gold Method 


51 RHESUS >0 

MATERIAL TESTED 



EESULTS 

5 

Com alesccnt adult serum 
girmg positive colloidal 
gold test (“ protected ” 
mixture) 

0 46 

1 ; 

02 

1 

Xo symptoms, remained 
well 

15 

Physiologic salt solution 

06 

1 

02 

Tvpical poliomyebtis, 
sixth daj , died on sev 
enth day 

16 

Convalescent adult serum 
giving positive colloidal 
gold test (“protected” 
mixture) 

03 

0 2 

Xo svanptoms, remained 
well 

21 

Convalescent adult serum 
giving negative colloidal 
gold test (“unprotected” 
mixture) 

0 02 

i 

02 

Tjpical poliomvelitis, 
twelfth dav, complete 
paralvsis 

22 

Com alesccnt adult serum 
giving negative colloidal 
gold test (‘ ‘ unprotected ’ ’ 
mixture) 

0 04 

02 

1 

T} pical pohom\eUtis, 
prostrate cightli day 

24 

Convalescent adult scrum 
giving positive colloidal 
gold test (“protected’ 
mixture) 

06 

02 

Xo svmptonis, remained 
vv ell 

yj 

2h 

Phjsiologic salt solution 

Xoniial ulult scrum giving 
iicgitm oolloidal gold 

1 tost (no ppf ) 

06 

06 

02 

02 

T'pical poliomvelitis, 

1 dav , prostrate 

1 eleventh dav 

i 

Tvpical pohomvotitis, 
eleventh dav , prostrate 
thirteenth dav 
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substances contained in aiitipolioni% elitis lioise serum In oui e\peiinients this 
possibilitj- was also anticipated and controlled bv means of absolution tests Mith 
cnceplialitisaudlieipes ^^lus filtrate and noimal biam filtrates and centiifugalized 
emulsions The absoiption effects appeared to be specific for poliomj elitis imis 
onlr 

Further studies are suggested here in relation to the phenomena of dissocia- 
tion ol r 11 us nr sei urn- virus ini\tuies, the possible effects of quaiititatn e alterations 
in globulins and serum proteins, and othei problems bearing upon pin siochcmical 
factois The possibiliti is also suggested of using the colloidal gold test in the selec- 
tion of “protected ’ nuxtuies of polionnelitis immune seium eombined vith urns 
foi purposes of aetnc immunization 

DISCLSSIOX 

We do not rush to be misundei stood as .issiiming that the colloidal gold test 
described here is absoluteh final The studies arc b\ no means completed and vill 
bear repetition over a pci lod of time Aslar as the lesults hare gone they appear to 
be coinincing To the extent that in an cxpciimcntal study of this trpe a certain 
method of approach must be tollorsed, the results arc self-explanatory The mate 
rials selected uith this end in new hare nelded data that arc not inconsistent 

The use of coinalcscent serum for the tieatment of polionnelitis has led to 
search for suitable serums from other sources A large percentage of supposedly 
normal adults has been found satisfactoir in this regard It is interesting that 
reir young children and infants do not show such neutralizing power of then 
serum This is in accord with the facts of gie.iter susceptibilitr to the disease and 
IS in keeping vith the gencial principles of immunity to infections A stiitang 
analog! is iound in diphtheria, tor nhicli the Scliick test has shown decreasing sirs 
ceptibility nr the higher age groups beyond that of six ,! ears 

Attention should be called to the results noted in a group of thirteen out of six- 
teen normal nionke! serums obtained from another institution^ The obsenations 
must stand, but an explanation for this discrepancy must nait upon additional 
demonstrations of the r ii us-iicuti alizing power oi such sei urns tested in the monker 
as well as upon the technic used in collecting and storing these serums The col- 
loidal gold test IS supposedly an indtcaiot of antibodies nr the serum inthout refer- 
ence to the absolute neutralizing power of serums so tested There are often experi- 
mental disci epaiieies betw cen in m\o and nr \ itro inactivating power The infer- 
ence IS tliat ther e mar be quantitatii e \ ai rations in immune eapacitj* Also a human 
being or animal maj rield a neutiahzmg sei mnvnUiout being adequately protected 
against a potent strain of riius 

Where antibodies have been demonstrated in the serum of supposedh normal 
adults or iriegulaih in animals such as the monkey, the burden of proof must rest 
on data showing that such “normal” serum is actualh piotectne in the presence 
of virus This does not apph in the same degree to refractory ammals such as the 
horse, goat, or sheep in which the disease cannot be reproduced 

We believe that our results with an in ritio method of demonstrating seiimi 
antibodies for poliomj elitis are in reasonably good agreement mth the clinical and 
experimental material studied 


•See footnote p 172 
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Tlie quantitatne lelationsliips of serum potency to effectne neutralization of 
Aurus bj animal test lla^e been corroboiated bj mtus absorption technic in vitro 
with analogous results 


SUJlJIiVEY ^VND CONCLUSIONS 


The m vitro colloidal gold test for seium antibodies in poliomyelitis has been 
applied to 465 different serums from human and animal sources The material 
used represented all stages of the infection as weU as normal and comalescent 
mdividuals 

Experiments have demonstrated the value of the method by comparing the 
serum tests with the results of in via o neutralization tests vnth the same serums in 
M rhesus monkeys 

The specificitj of the test and its quantitatwe aspects have been controlled by 
means of detailed absorption experiments emplovmg poliomyelitis virus wnth en- 
cephalitis and herpes muses and further eompaiison with results obtained AVith 
human and animal serums hai mg antibodies for diseases other than pobomyelitis 
ilore than 60 per cent of 100 normal adults and onli' 18 4 per cent of the 136 
normal children tested showed immune substances in the serum In the last named 
group, only 8 3 per cent of the serums m the age group of one year or under and 
eight yeais weie positiie, 5 per cent iveak, 3 3 per cent moderately strong, and 
26 6 per cent of the children between the ages of nine and nineteen years gave posi- 
tive reactions, of which 10 6 per cent ivere moderately strong and 10 6 per cent 
strongly positive In the adult group (ages tiventy-five to fifty years) , 30 per cent 
gaA’’e strongly positive and 20 per cent moderately strong reactions Among 111 
negatively reacting sera obtamed from children were included 94 diphtheria im- 
munes, 5 tjqihoid immunes, and 3 pneumonia immunes The group of 36 negatively 
reacting adult serums likewise included Schick negatives and strongly positive 
Widal tests Antibodies for diseases other than poliomj elitis did not give false 
positive reactions This Avas shoAvn further in tests Avith serums from immunized 
rabbits (Tables I and II) 

A colloidal gold test has been demised for the detection of immime substances 
against poliomyelitis in the blood serum The application of the method m the 
study of pohomvelitis has been shoAvn to have a direct bearing and practical Amlue 
in the following problems 

1 Studv of susceptibilitA to this disease among the general population 

2 Selection of donors’ serum for therapeutic use in pohomvelitis, especiaUv 

dm ing outbreaks ’ 

3 Evaluation of therapeutic potenej of serums fiom human and animal 
sources 


4 Prognosis dm mg the course of pohomvelitis as related to 
dcAclopment oi complete absence of seium antibodies 

3 In A-itio selection of “piotected” mixtures of pohomAehtis 
combined a\ itli a irns for pm poses of actn e immimization 


the progressive 
iminune serum 
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SEPTICEMIA DUE TO HIGHER BACTERIA" 
Case Report axd Bacterioi ogic Findings 


S VRA Ai iciA ScuDDER, B A , New York, N Y 


A GROUP of higher bacteria was reported by Seuddei and Beldmg^ (1929) 
from cases of urethritis and ceirncitis, associated with other organisms in cases 
of chionic infection pui-ported to be of gonorrheal origin The organisms have 
since been found in many instances associated with others in the genitourinary and 
respiratory tracts (Case reports from the BellerTie-Yorkville Health Demonstra- 
tion (1930)= and from the City Hospital, AVelfare Island, N Y ) Concrete ex- 
amples mav be cited labial ulcer in a child with Vincent s or ganisms , tuberculosis 
of the parotid , E fnedlander pneumonia In the last instance Encapsulatus fried- 
lander invaded the blood stream and carried in its wake a mixed flora including 
higher bacteria and N eatairhalis Comparative experiments were carried out 
rvith similar strains from the respiratory tract and with the stieptocoecus-pneumo- 
coecus tjTies for purpose of identification Nomenclature for this t jToe of or ganism 
has not been established, although it shows consistent morphologic similarity to 
strepthriceae Cumulative evidence, howerer points to generic relationship to 
mvcobacteriaceae = 

Pi oof of pathogenicity of this tr pe of highei bacterium has been sought since 
1927 The present case of rheumatic heart disease which was studied during the 
summer of 1931 showed no other tjiie of organism in blood culture Evidence of 
focal infection in other tissues which might have prepared the way for blood stream 
invasion could not be proved 


CASE HISTORY 

The patient, a -white male, was admitted to Citv Hospital, service of Dr E P Shelby on 
June 12, 1931 with a classical historj of rheumatic fever Tonsillectomy had been performed at 
BIX years for In pcrtrophy In his eighth summer he had ‘ ‘ growing pains ’ ’ and at sixteen to nine 
teen years repeated attacks of sore throat At this time cardiac disease was discoiered during 
phjsical examination for insurance At twenty two and twenty file icars respectiieli there oc 
curred repeated attacks of rheumatic fever with joint iniohcment The last illness began at the 
ago of twenty six and progressed with moderate scicritj for one year, then icry rapidh for the 
last three months, presenting si mptoms of embolic processes Autopsy w as not obtained 


B VCTTRIOLOGY 


Ascucsofbloodtultuics,JiuielC,1931 to lulj 13 1931, showed higher bac- 

tei la flocculeni grow 1h in bi oth, i adiate colonics in semisohd a^ai disciete mold 
like ami pea sued colonics in the original blood culture The coloin in blood a-n,' 
was ol the Mild ms tape, although niildh hemolvtic m fiist cultiue The number 
oi oigmisms weic about two per cubic centimeter m the fiist culture and about 


*1 rom tin PathcloElc Lnlior-iton 
nvcilsta tor puWU itlon 1 ihruarv 
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twenty pel cubic centimetei in the final culture Tiansfei fiom disci ete colonies to 
small tubes of bioth gaie lacliate oi tuft-like colonies subtended bi long trailing 
filaments wliicli reached to the bottom of the tube .Settling of this orientation of 
gioirth took place upon slight agitation (Fig 1) 

The follouing biochemical tests do not aid m identification of the oiganism 
bile solubility, aesculin fei mentation oi methyl icd test The simplest means of 
identification aie to be found in then ladiate coloiii formation in bioth or semi 
solid agar, and the study of hanging diop mill oil immeision lens foi obsenation 



Fiff 1 — Culture In eighteen hours 'howlng long ainments prior to sedimentntlon 

of filamentous moi phology Sei ologic differentiation mar be shomi of i alue De 
tailed lepoit of biochemical and sei ologic eharacteiistics mil be pubbshed latei m 
a study of stieptocoeci isolated fiora cases of iheumatic fei er 


SUMMARY 

An instance is repoited of isolation of a highei bactemim fiom the blood 
stream in a case of chionic rheumatic lieait disease The oiganisra is most likeh a 
secondary imader and the diiect cause of the teiminal clinical featuies 
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LABORATORY METHODS 


THE CARE, BREEDING AND WEIGHT CHANGES OP RABBITS IN 

THE LABORATORY® 


Eael L Burk\, M D , Baltimore, jMd 


'C'OR tlie past tivo years the author has been engaged m the breeding of rabbits 
under laboratory conditions The purpose of this breeding has been to 
establish a strain of rabbits, the heredity of -which would be well known before 
attempting any experiments upon the transmission of acquired characteristics 
During this time numerous visitors have commented npon the possibility of rais- 
ing rabbits in rather limited space and under indoor conditions As a result 
of these comments, it seemed worth while to collect the information for publica- 
tion It is the purpose of this report, therefore, to summarize the information 
that has been gathered on the care, breeding, and natural history of rabbits 
under laboratory conditions ^ 

Breeding Space and Cages —The room occupied by the animals being bred 
IS 14 by 13 feet The walls are brick and the floor is waterproofed cement ^th a 
dram connection Two large ivindows furnish bght and ventilation Pig 1 
roughly drawm to a scale of Va mch to the foot, shows the arrangement of the 
cages 

The animals too young to breed and excess stock are kept outdoois on a 
ledge surrounding the breeding floor, in two pens, each of which is 12 by 4 feet 
The males are kept m one pen and the females m the other These pens have 
tile floors with drains In each pen there is a waterproofed box large enouf^h to 
hold the food contamers Other than this the animals have no shelter ° 

The cages in the breeding room are of two types and sizes The smaUer 

cages are used for housing the males, one animal to a cage They are 20 by 19V 

by 15 inches and made of gah anizcd iron and wire Attached to one side of the 

cage is a hay rack and m the bottom is a removable tray Pood (oats) is ke t 

galvanized iron cups of the resercoir tiTie, attached to the door bv a bolt^aiS 

nut The water cup is attached so that the water is entirely outside of the ca-e 

On the outside of the door there is a cardholder in which can be inserted a ^ x 
inch card (see Pig 2) inserted a 3 by 5 

~ble pan and the vater supply is contained in a poiSti^^y^f ^eslmoir 

21-10^ Xa. loans lIopKlns EnHe^lu 
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In these cages, to prevent tlie spilling of bedding, the fionf edge of the flooi has 
been flanged to a height of one inch (see Fig 3) 

Genaal Cai c of Cagcb — The cages aie cleaned bv scraping and bi usliing the 
floor tv ice a veek At least once e\ci^ tvo veeks, the entire cage is diopped 
into a vat of boiling vatci foi about fi\e minutes The flooi of the room is svept 



Diagram I 

S - aink 0 - uage h - tier of A 

rig 1 

at least once dailv and is v ashed vith vatci and a comnieicial disinfectant at 
least tivice a veek The outdooi pens aie v ashed dail 3 v*ith vater duiiiig varm 
iveathei and as often as the weather peimits in cold weathei Aftei each clean- 
ing the floors of the mdooi cages aie veil eoieied vith fiesh shavings 

With a cleaning progiani sucli as the above no loaches or bedbugs aie to be 
found anjvihere on the flooi occupied bv the animals Dining the time this 
regime has been in operation theie haie been spoiadic and mild eases of snuffles 
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but no epidemics Sucli deaths as ba\ e occuri ed liaA e been mainly in the outdooi 
pens folloning lieaii rainfalls or periods of intense cold 

Food — Each cage contains a hay rack nhich is filled dailj' nith clover and 
alfalfa hai Each cage is furnished uith a cup of oats daily Mother and 3 oung 
are fed rolled oats until thcA arc separated Each adult recen es daih a handful 
of greens in the form of lettuce or cabbage leaies, 01 beet tops discaided from 
the hospital kitchens Animals being ueaned are gnen greens sparinglj’^ and 
the supply is placed in the cage nhere the greater portion is inaccessible to the 
joung It has not been necessary to supplement the mother’s rations at term to 
prei ent her from killing her j oung 

Bleeding — The rabbit reaches sexual maturity about the sixth month At 
this time the mature animals are moced from the large pens to the breeding cages 
At least one veek is alloyed for the animal to ad3ust itself to its new surround- 



Fie 2 


mgs The female is then placed in the male’s cage Thej^ are watched for a few 
minutes and if tliej do not fight thej are kept together for twentj-four hours 
The female is then returned to the large cage It is important that this order of 
events be follou ed for sei eral reasons First if the male is placed in the female’s 
cage he maj shon more interest in his neu surroundings than in the female and 
in many instances pregnanes docs not result if the male is remosed in twents 
four hours Second, if the male slions the proper amatom spirit the female may 
be disinterested and the larger cage gn cs her more space to ai oid the male 

At the end of the third neek the small breeding box is placed 1,1 the female’s 
cage (See Figs 3 and 4 ) This box is made of y ood and has one side that turns 
doyn so that the intcrioi of the box can be seen yithout disturbing the 
The mother s entrance is piirposeh made small so that ylien she lea^ es tl e “est 
am nursing c oung clinging to her nil) be torn loose nnri i , 
cage yhere thei iisinlh die from ne^^lcct 

nrs, fr«,„ » 
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are peifectly lielpless until the tentli dai ■when tlie cacs begin to open Dm nig 
this period it is inadMsable to handle flic Aoung e\cept A\ith forceps and then 
ouh to reinoA'e dead ones if the mothei does not do this Handling of the nenbom 
AAith naked hands usually lesults in the inothei eitliei killing oi neglecting her 
litter If the aboAc loutine is folloAAcd the mofhei aaiU seldom kill her young, 
and then usuallj onh the first liftei aaIucIi in anA" case is small, four to six as 
comiiaied Arith eight to ten iii the later picgnancies 



riiT n 



Fip 4 


On several occasions litters, aged Iaa o to Sa e days, have been handled AAuth no 
ensumg deaths in the folloAAing maimer The nest, cage, and mother Aveie 
sprinkled Anth stiong smelling talcum poAider On the folIoAAung daA' the young 
A\ere handled Avith rubber gloves that had been sprinkled Avith the same poAvder 
and sterihzed in the autoelaA e Using this method it has been possible to make 
subcutaneous injections of various substances AAliich m themseh'es are not lethal 
A rabbit can be i emated AAuthin the first Aveek after pai turition If this is 
done the httei should be Aveaned about the third AAcek Such eailv AAcaning, 
hoAvevei, retaids the Areight gam and such animals aie sIoav in leaching Aveight 
matuiitj’- If seveial animals littci at the same time and if for auA reason early 
lemating is desiiable in one of tlie gioup the Amung can be moved singli' or m 
pans dailA^ to the f ostei -niothei ’s nest using foiceps to handle the Aoung This 
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method allo-\^s foi a slow deciease in the mother’s milk supply and places a 
gradually inci eased burden on the foster-mother 

Females that aie mated fiequentl 3 ’- aie better breeders than those that are 
mated infrcquentlj" and that haA'e gotten overi\ eight The female rabbit is gen- 
erallj^ considered to be peipetually in heat Under cage conditions in Baltimore, 
however, there is a seasonal variation From June to October a litter is a rare 
occurrence If anj' young are born, the number is less than usual and they raielj’- 
attain maturity In foretelling successful matings, a dusky, led, swollen ap- 
pearance of the vaginal mucosa usually indicates a ready acceptance of the buck, 
but this IS bv no means a sure sign of a Litter If for any reason it is desirable 
to experiment on rabbits during pregnancy it is best to use animals that have lit- 
tered and bi ought their jmung to the weaning period successfully on two pre- 
nous occasions 

The young rabbits are usuallj’^ kept vith the mother for six weeks It is 
difiScult to ditfeientiate the sexes before the end of the sixth week, but at this 
time, they are completely weaned and the sexes readily differentiated They are 
identified by sex, color markings, and any gross deviations from the normal and 
are then tagged 

The tags are aluminum bands oidinarily used for pigeon legs The proper 
number is stamped on the tag and the tag is inserted into a slit cut bj^ a knife- 
edge punch parallel with the long axis of the ear and medial to the marginal ear 
vem If the cut is made about 1 cm from the ear margin, and the tag properly 
closed, the animal rarely loses the marker The males are tagged m the left ear 
the females in the right 

The breeding of large numbers of rabbits and the keeping of proper records 
demands as simple a system of record keeping as possible, but which is still com- 
plete enough to be vorth vhile In this study ve have attempted to keep a rec- 
ord of the ancestry, coat markings, gross deviations from noimal, conditions of 
the eyes, and v eight changes, particularly those associated with any pathologic 
states 

The method of numbering is one commonly used by geneticists while the 
record cards have been devised by me All animals purchased from a dealer are 
given a serial number men tvo such animals aie mated, the resultmo- fitter is 
gnen a sj^mbol An example is given “ 


T’em lie 21 / Male 5 — TJjA 
IndiMduals in this Utter 
become VoA 1 
VoA 2 

TJ5A 3 and so on 

rcm lie TJ5A 4 y JIalc TJ5A 1 — XJ3313 




ccdurcs on the parents 


'' pro 


>-tlie fifth pair of animals mated 

V = the first time this particnlar pair of animals have 
been nntcd 
U = as abo\c 

33 = the thirtj third pair of animals mated 


To record the m itint,s, Form I is used lo record the 1 . ff.ro 
the fve.Khts nnrhinc. md experimcnfal proeedu-cs 1 ormt m ’ 
a m inches in sire .ml the firs, three are printe.; L Tom^a:": ' 
marker on the c ircs is jiriiited on a furls heas-i en .. r , , 

S.lf .Mdanatorv and tep.cal r. cords ire .ill 


orm 11 IS used To record 
Thev are 
Form IV for use as a 
Ml of these forms are 
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Results — A pail of labbits imis mated in Dceenibei, 1929 TJie fust litter 
lias bom in Jaimai^, 1930 The biotbcis and sisters m this httei i\ere first 
interbied in Septembei 1930 Itlating biotJier and sister almost exclusivelj, 
fiftj-foui matings iiere done TliiitA litteis weie acfiialh born Of these four 
Iittcis Mere destioyed hi the mothers Tlie otheis neie suecessfnlh n caned 
These litteis contained one bundled and t‘s\enU-onc indniduals Of these 
eightj'’-thi ee aie non Iniug and at least tlirce months old Tnehe died as a re- 
sult of expel iniental pioceduics Ten died following cxposuic to a seieic storm 
Sixteen died at laiviug nitciials befoie attaining an age of six months, fiom un- 
known eanses Aiiloiisies peifoiined on the minoriti of the last gioiip showed 
nothing but emaciation 

Weight Changes in Rahhits — 'While it is lather a common laboratoiv custom 
to lecord the weight changes of expeiimental animals, thcie liaie been few re- 
poits published dealing specifically with this subiect Penicc and Van Allen' 
ha\e lepoited on the gioss and oigan weight changes in labbits exposed to la- 
rioiis degiees of lighting Then lesults suggest that tlie eficct of vaiious eu- 
Mronments is lefleeted in tlie animal’s weight 

Some jeais ago, as a guide to the iniection of proper amounts of bacteria 
and their toxins foi the pioductiou of immune substances the weights of the in- 
lectcd rabbits were leeordcd It soon became obMous that animals leeenung 
doses laigei than the ideal began to lose weight and the immune bodj production 
fell ofi: in propoition to the weight loss Since that time it has been oiu custom 
to lecoid the weights ot all stock and expeiimental rabbits twice a week and, if 
possible, to use no animals that ha^c not been weighed at least twice Without 
detailing all of the data that ha^e been gatheied it is possible to make a few 
generalizations 

1 Animals acquiied from dcaleis show a rapid weight inciease 
(200 500 gm ) m their new eiuironment If such a gam does not occur, it is un- 
wise to begin any lengthy expeiimcnts until the animal does show a gam In 
most instances when the animal docs not show a weight increase within seien to 
ten days it dies within two to three weeks fiom either obMOus or unknown causes 

2 Under the minoi variations of cage em ii onment, the healthy rabbit 
1 arelj loses more than 200 gm in w eight 

In Pig 5 the weight changes of a pan of normal and a pair of expeiimental 
animals are recoided U5A 1 and UoA 4 aie normal brother and sister and the 
records shown are similar and almost identical with the lecoids of the other four 
in this litter It w ill be seen that the gi ow th cm i e foi the fii st i ear is practically 
a stiaight line It is interesting that slight weight losses occurred when the ani- 
mals were mated The degree of weight loss is comparable to that oecuiimg 
when rabbits aie staned for the eighteen houis preceding a bleeding The most 
obvious suggestion is that dining the mating peiiod theie is no time foi food 

Following each successful mating theie is a significant weight gain of 350 to 
500 gm in the female This use is apparent within two weeks after the mating 
and IS the best indicator of the piegnancy In passing it may be mentioned that 
the seium of a two weeks piegnant animal is veil tin bid and fatti eien after a 
pieliminarj starvation These signs indicate a piegiianci, but the joung mav 
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not be Mable If the jonng aie de.a(l the cnnimal auII eitliei abort -with a rapid 
fall m weight oz retain the dead fetuses In the latter case, there imII be a 
slowh falling or stationan u eight curve while the dead fetuses are coinerted 
uito lithopedions oi aze slovh absoibed 

Follov ing the birth of the young there is a sharp 11 eight loss v hich is about 
equal to the preiious gain The normal animal liolds this weight and balances 
its increased metabolism Following the March, 1931 pregnancj of U5A 4 there 
was a marked loss in weight On examination it nas found the animal had a 
large tumor that invohed tuo bi easts This broke doum and drained 111 a few 
days Accompanying the diainagc and healing the pieiious -weight loss uas 
lapidly regained 
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With the beginning of -warm -weathei, U5A 4 while nuising a litter lost con- 
sideiable weight This, it is bebeved nas not due to the musing burden but was 
directl 3 ’- associated inth the tempeiature rise as a considerable number of rabbits, 
male and female, show ed a similar loss 

U5A 4 did not btter during the summer months In this it follows the gen- 
eial rule During that summer, although numezous animals were mated no 
pregnancies resulted Like U5A 4 thej* all had lecords of preiious litters and 
all littered again during the Autumn 

The weight curve of the male U5A 1 paiallels the female except for the 
pregnanej^ changes and the summer w eight loss In the Autumn of 1931 it was 
noticed that his head was beginning to rotate in the mannei characteristic of 
middle ear infection Shortly after this he dei eloped a definite nasal discharge 
with a moderate amount of sneezing Prom this time he showed a constant 




BUUK\ RABBITS IN THE LABORATORY 


197 


Y eight loss and at autopsy a complete consolidation of the lungs u as found The 
y eight loss seemed associated pnmaiily with stai\ation as the slightest stimulus, 
auto 01 external, brought on the hairel rolling associated with torticollis, and he 
y as unable to obtain an adequate amount of food 

The records of rabbits 29 and 132 show the weight changes associated with 
expeiimental procedures that maj or maj"^ not be fatal to the rabbit These 
weight changes seem largely dependent upon the geneial reaction of a rabbit to 
infection A sick rabbit is drowsj and lethargic and takes practically no food 
or yater, while a healthy rabbit eats continually Correlated with this, apart 
from any destruction of tissue by the toxic substance, the animal yuth a chronic 
infection shows a marked loss of abdominal fat at autopsy For example, rabbit 
132, dead two weeks after the injection of staphjdococeus toxin showed a com- 
plete loss of abdominal fat with no othei demonstrable lesions This toxin is 
mainly a heart and respiratory poison and after its injection the animal responds 
with a slowed respiration, marked diarihea, and a general stuporous state, dur- 
ing Avhich time little or no food is taken In general, rabbits experimentally in- 
fected yith organisms or substances lethal for the rabbit show a weight loss that 
1 aries with the seyerity of the induced condition From the weight curye alone 
it IS not impossible to predict the death of the rabbit within a few days 

SUMMARY 

Methods for the care and breeding of rabbits in the laboratory haie been 
outlined A detailed record has been presented of the weight changes oecurrino' 
in normal animals and in a pair of animals injected with substances lethal to the 
rabbit From the results, and other data not detailed, it is concluded that a 
weight record is an excellent guide to the clinical condition of the rabbit 
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TN the management of s^pliilis, a gioning leliance on scium tests demands 
-^continuous leseaieh to impiove them As a consecpience of lesearcli so di- 
lected it became needful to make a thud inoditieation of the Hinton test for 
s^iihilis ’ - ® In its modified form as piescnted lieie, the accniacv of the test 
has been incieased, the tcelinic lias been simplified and the inteipretation is 
based on a set-up of one tube instead of foiii tubes foi each scium Though 
simplified, it leqmies piecision in execution because ns is time of am sensitive 
method, consistent and accurate icsults cannot be obtained if minoi -variations 
in teehnic are allo^ved to eieep into the loutine 

EQUIPMENT 

The equipment lequiied toi the test is as follows 

1 Test-tube racks holding twentj to one hundred and sirtv tubes To sim- 
plify the numbering and pipetting of the seinins, these lacks should be con- 
stiueted to hold ten oi twenty tubes in a low 

2 Serum tubes 10 mm inside diameter and 100 mm long The diameter 
of the tubes should be appioximately nnifoim 

3 A water-bath foi heating serums, kept at 55° to 56° C 

4 A Wassermann bath preferably, oi an incubatoi, kept at 37° C The 
water in the bath should be changed frequently to prevent a deposit fiom form- 
ing on the outside of the tubes The 'Wasseiniann batli is pieteiied because bv its 
use the test is from 3 to 5 per cent moie scnsiti-\e 

5 A centiifuge wath which a speed of 2000 lecolntions a minute can be ob- 
tained 

6 A thermometer that icgisteis maximuiii and minimum tempeiatures 

7 Graduated 100 e c and 250-c c cydinders, foi measming the leagents 

8 Di opping pipettes -with i ubbei bulbs, of about 7 5 c e capacitv 

9 Seiologic pipettes of 10 cc capacity, graduated in tenths foi measur- 
ing the serums, and 5-e c oi 10 cc seiologic pipettes foi measuiiug reagents 
and adding them to the seiums 

10 Thick- w'alled Erleuuieyei flasks^ of 125 to 500 cc capacitv, with an 
inverted V-shaped paitition blown in the bottom, foi mixing glyceimated indi- 
cator (Fig 1) This paitition should pioduce two senuciicular compartments, 
each of which should hold fiom 3 to 5 c c in flasks with a capacity of 125 oi 250 
c c , and from 8 to 10 c c m flasks of 500 c e capacity^ Flaslcs of this type 
are not listed in any'- of the catalogues I hav'e had mine espeeially modified 
for this puipose by' Maealastei Bieknell Company of Cambiidge, Massachusetts 

•From the Department of Clinical Research of The Boston Dispensam 
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PREPARATIOX OF REAGEXTS 

The lea-ents used m the test are (1) cholestenmzed heait extract, 
(2) 5 per cent salt solntion, and (3) 50 per cent glycerol solntion 

1 Cholestermized heart extract This is prepared as foUoivs Dried gronnd 
beef heart innscle (Bacto-Beef Heart, Dehydrated, Digestije Ferments Com- 
pany) IS extracted by pntting 100 gm* of the ponder and 400 cc of ether 
(anesthesia) in a nide-monthed glass-stoppeied bottle and shaking thorough y 
by hand foi ten minutes The solid matciial is aUoived to settle for fiye to 
ten mmutes, and then as much of the ether as possible is poured through filter 
paper The ether is discarded The extracted tissue is scraped from the 



Pig I Imerted V-shaped partition blown in the bottom ot an Erlenmejer flask. 


filter paper and replaced m the bottle for further extractions A total of 
file separate extraetions must be made i\ith 400 c c of fresh ether for each 
extraction The main portion of extracted tissue should not be alloived to 
div betiieen extractions A nci\ filtei paper should be used for each filtration 
After the final extraction the extracted tissue is dried on the filter paper This 
dried lesidue, iihich contains the etlier-msolnble constituents is neighed it is 
then extracted for three dais at loom temperature (17° to 20° C ) in a glass- 
stoppered bottle iiith 95 per cent ethil alcohol, in the proportion of o c c of 
the alcohol to each gram of residue The contents of the bottle are shaken 
iigoioiish 1)1 hand for fnc minutes three times each dai The tissue is 
remoied hi filtering into a graduated eilinder, the alcohobc extract is meas- 
ured and tiansf erred to a glass stoppered bottle and cholesterol is added to the 


Tb> ixtrirUoM of lorptr or 
iroil I" 'ipt'' '1 InfTlor n mtnt 


-mnlKr -iinount"; ot tht powiUr in one oi>fi-ition hns op. 
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extract m the proportion of 0 4 gm to each 100 cc Tlie cholesterol rs best 
dissolved by vainniig, at 37° C , in an incubator or vater-bath, vith occasional 
shaking (It should not be stored in a refiigciatoi, for chilling vill precipitate 
the cholesterol, if, bj^ inadvertent chilling, the cholesteiol should precipitate, it 
must be ledissolved before use ) 

Such cholestennizcd licart pxtncfs hare been Kept in our laboratories in colorless glass 
stoppered bottles, at room ttinperaturc for i period of more than two rears 

CHiolesterol obtained from Alorck and from the Digcstnc Ferments Companr has given 
identical results when compared All of the many cholestonmred heart extracts prepared in 
accordance wath these directions have given almost precisely the same results 

2 A 5 per cent solution of sodium chloride (C P ) in sterile* distiUed 
watei to each 4500 cc of vhich 10 gm of salictlie acid (CP) should be 
added In the papei a solution so piepared mil be referied to as 5 per cent salt 
sohition 

The salicylic acid not only helps to preseric the potency of glycennated indicator 
(described later), but also minimizes sbght changes which occur with some negatiie serums 

3 A 50 per cent solution of gl 3 eerol piepared by mixing equal volumes of 
glveerol (CP) and sterile distilled vater 

The 5 per cent salt solution and the 50 pci cent ghceiol solution keep 
indefiniteh 

TECHKIC OP THE TEST 

1 Ceutiifuge the blood if necessaiv, and with a long diopping pipette re- 
move each seium from its clot and deliver into an appropiiatelv labelled serum 
tube To avoid contamination of one seium mth another, aftei each serum 
specimen has been drawn off the dropping pipette should be thoi oughlj' rinsed at 
least thiee times vith steiilized phj'Siologie salt solution teach time diseaiding 
the rinsing solution) , and to minimize bacteiial contamination, after eveiv twen- 
tj’ serum specimens have been diami off the v ashing bottle (about 200 c c capac- 
ity) should be emptied and filled mth fresh salt solution 

2 Heat the serums in the inactivmting bath at 55° C for thuty mmutes 
Be sure that the level of tlie water in the bath is above every serum specimen 

Extreme care should be taken to keep the water at 55° C throughout the entire period 
of inactivation, as erroneous results may be obtained wlicn the temperature falls even one 
or two degrees below this point Inactnation at a temperature above 56° C decreases 
the strength of the reactions 

Serums should be inactnated just before testing, as those which mav give strongly 
positive reactions when tested a few hours after removal from the clot occasionally give 
negative or weak reactions when kept for even as short a time as a dav 

Should it be necessarv to retest a specimen, alwavs use serum freshlv separated from 
the clot, rather than that which has been inactivated twontj four hours previously 

3 Set up tbe lacks with one pioperlj nnmbeicd serum tube for each speci- 
men to be tested Be sure that the tubes are clear and clean 

To clean the tubes, rinse them thoroughly, as soon after use as possible, with tap water, 

and then fill each one with a warm solution of 5 gm of sodium hydroxide in 1000 c c of 

tap water, allow the tubes to remain immersed in the solution for about two hours, 

•No attempt need be made boa ever to keep materials or glassaare strictlj 

purpose Is simply to avoid needless gross bacterial contamination which seriously interi 
with the accuracy of the test 



HINTON HINTON TEST TOR SYPHILIS 


201 


and wash thoroughUj Tvith hot \\ater to remove the alkali This process usually completely 
removes, without the use of i test tube brush, any deposit iihich mai have remained from 
previous use (Boiling in this caustic solution corrodes the tubes ) Sterilize in a hot air 
oven This will minimize the possibility of baeternl growth, which may occur m the pro 
longed incubation Other glassvare should be cleaned in essentially the same manner 

4 "With a 1-c c pipette graduated in tenths, measure 0 5 c e of each heated 
serum mto a separate tube, that has been properly labelled (Use a separate 
pipette for each serum ) 

It IS well to use several strongly positiie and seieral negative serums as controls, par 
ticularly when only a few tests arc to be made at a time 

5 Compare the appearance of each of the pipetted serums with the appear- 
ance of the serum in the tube from which it was taken, in order to be certain 
that there has been no error m pipetting, or in labelling the tubes 

6 Prepare glycerinated indicator as follows (adhering strictly to the diiec- 
tions for mixing, because incorrect mixing causes unreliable reactions) Pipette 
one part of the cholesterini/ed heart extract into one compartment of the Erlen- 
mej’-er flask with the inverted V-shaped partition in its bottom, and 0 8 pait 
of the 5 per cent salt solution into the other side 

Great care should be used to avoid 'idmixture of the two solutions when the salt solu 
tion IS pipetted into the flask A 125 c e flask is suitable for the preparation of 30 c c of 
glycermated indicator, a 250 c c flask for 60 or 90 c c of glycermated indicator, and a 
500 cc flask is to be preferred for the preparation of Inger quantities 

Mix the eholestennized heart extract and salt solution by shaking the flask 
rapidly from side to side for one minute Let the mixture stand for at least 
five minutes — ^this is important Add 13 2 parts of the 5 per cent salt solution and 
shake thoroughly to obtain complete mixing Finally, add fifteen parts of the 
50 per cent glycerol solution and shake until the suspension is homogeneous 
Thirty cubic centimeters of the glycermated indicator is the smallest amount 
which can be mixed satisfactorily at one time, and amounts as great as 210 c c 
can he prepared with equal success 

As glycermated indicator wiU remain unimpaired m strength for one week if kept 
in a refrigerator at a temperature of 8” C or lower, enough may be mixed at a time for a 
week’s use 


7 With a clean 10 c c pipette, add, not more than thirty minutes before 
incubation, 0 5 c c of the glj ceniiatcd indicatoi just descnbed'to each serum 

8 Pipette 0 5 c c of the same indicator and 0 5 c e of the 5 per cent salt 

solution mto an empt’s seium tube Tins serves as a control, the nurnose of 
V Inch will be explained later ^ 

9 Incline the rack to an angle of about 45°, and then shake hj thrustin- 
It quickh upward and forwaid, then downward and backwvard, with sufficient 
speed to cause the fluid to traiel haKwai up the tubes At least three minute! 
of this motion are required for accurate results The presence of small bnun 

,„o of .Lc fl„,d .3 r^rsatn 

adequate mixing of the serum with the indicator Tins is imnortLt ^ 

]0 Select the tubes which contain serums that show i 

due to haetenal growth and test accordin'^ to the nui k cloudiness 

later m the paper accoram, to the quick method to he described 
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11 Place the rack of tubes m the 'Wasseiinann hath oi incubaloi at 37° C 
and let it lemam in the Wasseimann bath for sixteen boms (comementlv from 
5 p Ai to 9 A Ai ) , or in the incuhatoi for eighteen hours Do not disturb tlie con- 
tents of the tubes befoie leading 

12 At the time of reniOAiiig the tests fioiii the hath oi incubator lecoid the 
tempeiatuie leadings shomi Iia the bath or incubator theimoineter, and note 
the leadings on the ma\iniuni and ininimiini tlieimonietei Poi dependable 
lesults the temperatuie should not fall belon 34° C nor rise above 39° C 

llLaADING THE TESTS 

To read the tests, sit in fiont of a Avindow, hut not in the direct sunlight 
(The light must he good, and foi tins leason good aitifieial light must he pro- 
vided for leading on daik daAS or at night ) Lift each tube caiefully from 
the lack, and holding it at the leiel of the e\e look at it in the direction of a 
daikened background on cither side of a Aiindov or of a suitablv placed light 
Look foi aiiA clearing of the fluid and toi a significant® ring oi band at the top 
of the meniscus of the fluid If such a iing is not seen inth the tube in this 
position, incline it to an angle of 45° and obseiAC furthei At the same angle, 
genth rotate the tube by rolling it between the fingeis and again look for a 
ring Finallv, the tube is shaken to detect CAcn the faintest piecipitatc 

TNTEPPRETATION OP TESTS 

The leactions aie designated as positiie, ncgatnc doubtful, and iinsatis- 
factoiv, Avithout indicating the intensitv of the change in positne leactioiis 

The simphciti of tins method of recording and reporting Ins the odvnntagc of not 
confusing phjsicnns by implying tint the test is in nnj inv n qiwntitativc rciction After 
A careful study, I find that, as in the AVasscrinaim test, the intensiti of the reaction of 
this test bears no relation to the clinic il condition of the patient 

Positive Pcactions (iccoidcd -r ) — A iiiig oi band of coaise granules or 
flakes of lipoids, appiOMiiiatelv 0 2 mm to 1 5 mm vide, slightly to moderatelv, 
but not stiongly adherent to the vails of the tube is present at or a little aboie 
the let el of the meniscus This iing oi band is accompanied by complete clear- 
ing of the fluid, except foi laigc agglutinated masses of lipoids or bv partial 
clearing with only^ slight agglutination Gentle shaking causes the ling or band 
to dispeise and the particles to become Aisible as a definite piecipitate through- 
out the fluid In lare instances there is no iing, but a fine precipitate becomes 
Ausible on shaking A positne reaction, if definite, is lalid eien though the 
seium shoAAS evidence of bacteiial eontainiiiation or liemolysis 

Negative Reactions (lecoided —) — Tlieic is no clearing, no iing no band, 
no precipitate — in fact, there is no Aisible change 

TJnsatisfactoiij Reactions (iccoidcd “TJnsat ) — The leaction is designated 
as unsatisfactoiy' (except vhen it is definitely positnel vhencAor the blood or 
its serum has partiallA' decomposed This decomposition visibly manifests 
itself by hemolvsis, and by cloudiness due to bacterial giowth In the test, 
hemoly^zed seiums fiequenth' pioduce a vhitisli ring, vhieh diffeis fiom the 

•To be signlHcant, a ring must be onI\ slIgbtU adherent to tlie vall of tlie 
must possess coarse granules or One flakes which haae a tendency to creep up the avail ot me 
tube in a thin film when the tube is gentlj shaken 
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Significant ling found in positive reactions m that it sticks to the tube even 
after vigorous shaking In the event of bacterial contamination, there is a 
filmy vhite aggregation of lipoids at the top of the fliud, vliich on first observa- 
tion may be confused mth a positne reaction "With onlj^ a little experience, 
howevei, one can readily distinguish between the coarse granules or the flakes 
of a positive reaction and the fine filmj’- cloud due to contaminated serum If 
a serum shows hemohsis (as manifested bj’- redness gi eater than that pioduced 
by a solution of 0 1 c c of blood in 3 ec of distilled vater), or if it shows 
endence of bacteiial contamination at the time of reading, the reaction is 
designated as unsatisfactory This interpretation should be made because 
even the moderately hemolj^zed or bacterially contaminated serum of a known 
siTihilitic vill very often give a negative leaction, and because, as will be shoira 
later, a negative reaction with a proper serum has great accuracy in excluding 
syphilis 

Bouitful Beachons (lecoided — If only a slight gianulaiity is seen on 
shaking, beyond that obseiwed in the control tube ( containing 0 5 c c of indica- 
tor and 0 5 c e of the 5 per cent salt solution), or if only a slightly flaky oi 
shghtly granular ring is seen, the interpretation must be guarded Centnfuge 
for ten minutes, at high speed (about 2000 revolutions a minute) the tubes 
vhich show such reactions Also centrifuge all tubes having serums that are 
somenhat opaque in themselves, but are not opaque because of bacterial con- 
tamination or hemoljsis, since opacity ma 3 ^ mask a doubtful reaction It is 
important to restrict the use of the centrifuge to this condition and to the quick 
method to be described , otherwise, doubtful reactions will very frequently occur 
■with the serums of nonsjqihilitic persons Centiifuging, as indieated by Eawle “ 
causes the particles of an indefinite precipitate to cohere so as to be easilj^ visible 
The reaction is considered doubtful if at the meniscus a thin film of lipoids is 
formed nhich, on shaking, breaks up into fine flakes or coarse granules that per- 
sist as a precipitate even after vigorous shaking '\^^len centrifuging does not 
markedlj' intensify the precipitate, the reaction is called negative 


A QUICK METHOD THAT DETECTS YIOST OP 
THE POSITIl-E REACTION'S 

The quick method to be described is advantageous in tno tv-pes of cases 
1 Whenever there is immediate need for a leport the ro'utine procedure 
should be carried out up to the point of incubation, but before incubation the 
tests in question should be centrituged at Ingh speed (about 2000 revolutions a 
minute) for ten minutes Immediatelv aftei centrifuging, the readings should 
be made Plainlv visible clearing and a well-marked piecipitate, seen on sha 
mg, denote a positive reaction On the othei hand, the presence of only a very 
fine piecipitate visible on shaking indicates no more than a probable pos tivl 
leaction The ahsence of a precipitate is reasonable but not roo i P^^tive 
of a negative reaction The tubes that shovv i pr^b 1 ^0.7 
negative reaction should he well shaken and then nln i ^ reaction or a 

„,„1 llic iiifr,,, elation are mailo as ,£ 'll,,, leys Ini'i " " "" ‘““In'S 

lout me inanner been conducted in tlie 
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2 Specimens that aie licmolyzcd oi hactcualh contaminated should be 
tested bj the quick method to a\oid their fiiithei detciioration In repoiting 
the lesiilts of such tests it is important to know that, in piopnition to the 
degree of deterioiation, eithei licmohsis oi hactciial contamination tends to 
pieient a positne Hinton leaction yith serum fiom a siphihtic peison There 
foie, tests that show a positne icaction Mifli such serums should be so icpoited, 
but all otheis should be lepoited as nnsatisfactoi \ , -uithout furthei incubation 

SIGKiriCVNCE or THE TEST 

A positne Hinton reaction almost al\^a^s indicales s-vphilis Xe^eitheless, 
a single positne leaction must not be the basis foi a diagnosis of siqiliilis unless 
supported by definite clinical c\idenee of the disease ■WIiene\er a single posi- 
tne leaetion is unaceompanicd by definite clinical signs of si-philis checks 
should be made by tests on at least ti\o additional specimens of blood bcfoie 
concluding that the positn e i eaction is dependable If the test is used in this 
May piaetically no mcoircct diagnoses of siphilis Mill be made I haie noticed 
paitieulaily that neither iheumatic leier nor pneumonia appears to cause ivith 
the Hinton test false positne icnctions, as aie so fiequeutlv encounteied Mith 
the Wasseimami test As a guide duiiug treatment, a positive leaction usually 
indicates that continuation of the tieatmcnt is necessaiy to prcieiit relapse 
In cases wheie piolonged intensne tieatment has not caused the positive reaction 
to disappear, hoMC\ei, theie is a question as to the significance of this unyield- 
ing (“persistent") positne Hinton reaction I do not feel that the test has 
been m use long enough to oftei an ansMCi to this question I do believe hoM- 
ever, that continuous clinical obseiiation is necessary in all such cases, and 
that most of them should haie some tjpe of antisi philitic treatment as well 
Sly own evpeiience, as well as that of otheis,® shoMs that during inteiisne treat- 
ment positive Hinton leactions almost alnais peisist a third longer than positive 
TTasseimann reactions, and in many instances more than twice as long Inas- 
much as negative Wasserniann reactions often occur prematurely during treat- 
ment as demonstrated by fiequent seiologic oi clinical relajises, or both, the 
peisistence of a positive Hinton reaction Mould indicate a superioiitj of the 
Hinton test as an aid in the management of si^philis, especially in cases Mhere 
modem treatment is begun dm mg the fust weeks oi months of the disease 

A doubtful Hinton leaction suggests siphibs, and occurs for tlie most pait 
in patients in the beginning of the piiniaic stage, or in syphilitics Mho sero- 
logically, have responded almost completely to treatment In my experience 
the doubtful reaction has occuired in from 5 to 15 per cent of persons in whom 
syphilis was excluded with reasonable ccitainti. 

A negative Hinton reaction is seldom erroneous, except during the first 
fcM days of the primaij- stage Nevertheless, a smgle negative Hmton reaction 
alone is insufficient reason foi excluding s-vplulis In a study of 161 cases 
of known sjqihilis of three years’ oi less dmatioii, in which during tieatment, 
929 Hinton tests (counting all, fiom the first positive to the last positive, in- 
clusive) were made, theie oceuiied but 6 pei cent (54) false negative reactions 
In this same group, three or more consecutive negatne reactions followed bv 
liositives occurred in only 3 per cent (5) of the eases Thus, even three negatne 
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reactions are not necessarily decisive cMdence of cuie of a s^pIllIltlc person, 
tliougli such a finding seems to he the best available eiidence of permanent 
rehef, aside from continued clinical observation A basis for this belief arises 
from the fact that of the patients studied, 90 per cent of those vho had three 
or more consecutn e negatn e reactions had show n neither clinical noi serologic 
signs of relapse 
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A PEACTICAL TECHNIC FOR BLOOD CULTURES*^ 


Sara Alicia Scudder, B A , New York, N Y 

'T'HE demands for varied bacteriologic technic m a large general hospital render 
the simplest procedures the most expedient Blood culture technic in par- 
ticular would seem to require the least possible handling of inoculum so as to allow 
for minimal chance of contamination and maximum accuracy of findings The 
following procedure has been found to give consistent results particularly for 
eases of endocarditis and pneumoma 

Technic — ^About 20 c c of blood is withdrawn from the median basilic vem 
under sterile precautions and added to 10 c c of citrated sabne (2 per cent sodium 
citrate in 0 85 per cent saline) The tube of blood is allowed to stand until a good 
portion of the red blood cells hai e settled Pipette about 5 c c of the settled blood 
cells and transfer equal portions to tv o tubes of melted agar (temperature 45° C ) 
Mix well and pom plates The second plate v ill recen e the hear lest concentration 
of red blood cells and the most bacteria Transfer 15 to 20 c c of hormone broth 
reaction 6 8 to 7 2, to the test tube in vliich the blood was collected This tube will 
contain the major portion of the plasma and the residue of blood cells larcrA 
potato tubes containing 15 to 20 e c of hormone broth are prepared The final 
bioth culture usualh approximates 35 c c in lolume Incubate at 33° to 
Tho pl».c. .nd tub,., nro obsor^d dativ f„ f.,,, “ 

are not opened unless positne culture is indicated On u.o u i ^ ^ ^ 

„ ,a„,plc «t ...Uttre r=„„,cd from the deXof .hu tMb , " 
p,cp.,rutor, to tbo b, GraLtS” „ w”"" 

I^auttaua .u.aa.b .„ada a, -.r 
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examined m like maimei on tlie se\enth, fouitccntli, and tMentL-fiist da^s and 
negatne cultuies are not dibcaided until the third or foiiitli Meek The plates 
may be discaided at the end of the first Meek 

Ceitain tlieoretieal consideiations mIucIi ha\ e been borne out bj findings lia\e 
mflueneed the emplojmcnt of the aho^e pioecdiire Of pi line impoitance is the 
dilution of baeteiieidal content of the blood seium bj the sodium citiate solution 
Next m impoitance is the fact that nonmotile bacteiia niai be held to the blood 
cells as colloidal pai tides and Mould settle accordingh It Mould be expected 
that delicate oigauisms, feu in numbei might be pioteeted bv the sediment of 
blood cells duiiiig the peiiod of lag 

Gwss Findings — In manv instances mIicic plates ha^e been negatne, or- 
ganisms have been found in jii ofnse numbeis in the blood cell sediment Pneumo 
cocci and enteioeoeci ha\e been found to cloud supernatant bioth faintly and the 
foimer can be tLped bv means of the piecipitation method of EiuniMTcde and 
Valentine Entcioeocci mav be identified bv means of positne acsculin fermenta- 
tion and negatn e mctln lied test 

Meningococci and gonococci groM piofnsel3' in the depth of the red blood 
cells, groMth stalling upon the individual cells and continuing as a gelatinous 
semiopaque iing at the meniscus of the broth aftei the bottom layeis of culture 
have been disturbed Sleningococci are more lesistant to heat mIicii pioteeted bi 
the sediment of icd blood cells 

Mieiocoecus albus, uhen piesent cien in small numbeis, gioM’s m the layer of 
white blood cells at the bottom of the tube and continues to gi om as a slimv white 
ling with ti ailing masses at the meniscus of the bioth aftei the substratum of 
blood cells has been distuibcd Stapln locoeci geueialh* cloud the supernatant 
with disci ete accumulations of giowth and pioduce a granulai pellicle Diph- 
theroid bacilli giOM in a fine Mliite lajer aboie the layer of vliite Wood cells in 
the substiatum Cases of septicemia appioaching a fatal termination giie equalh 
piofuse gioMth of oigarusms in the supein.itaut and substiatum of bioth cultures 
as Mell as in the plates A profuse gioMth in the bioth cultuies fiom cases 
of epidemic pneumonia does not necessarily indicate unfaiorable piognosis 
Highei bacteiia giOM as lound, fluftv, mold-Iike masses about the size of a pea m 
the laj'er of white blood cells oi adherent to the wall of the tube In blood agai 
plates colonies of them appeal morphologicalh like Stieptoeoceus nridans Cases 
of bacterial endocarditis in Mhich plates and supeinatant bioth appeal grossly 
negative frequentlj jield profuse giOMth of oigarusms in the led blood cell sub- 
stratum Subcultui es of the same on blood agai slants ai e so delicate as to seem 
negative 

Conclusion — A practical blood culture technic is described Minch prondes 
for the isolation of delicate oigarusms m blood agai and broth bv protectmg them 
in a substratum of led blood cells 
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BCG VACCINB, Leukocytic Changes in Vaccinated Children, Dolgopol, V B , and Stitt, 
E H Am Ee\ Tuborc 26 304, 1932 


The blood picture of 37 children vaccinated with the Bacillus Calmette Guenn was 
examined at frequent intervals The time of obseri ation i aned from one to thirteen 
months after laccination 

The blood of 5 normal babies was examined, at similar interials, for a period from 
four to se\ en weeks 

The fluctuations of the number of monocjtes and lymphocytes that were observed 
in the vaccinated children uere vithin the normal range of \ariations for the young 
children 

The fluctuations of the number of monocytes and lymphocytes were greatest in the 
newborn babies (the group of children vaccinated by the oral method) , the older children 
(those vaccinated subcutaneously), showed the least changes in the blood picture 

An increase in the number of monocytes was often obseri ed on the day of intra 
cutaneous tuberculin test, or on the day following the test, irrespectiie of a positive or 
negatne reaction to tuberculin The increase in the number of monocytes after tuber 
culm tests was seen also in some children before the \accination (probably a response to 
some nonspecifio factor) 

Nine cases \accinated bj parenteral routes showed a slight elevation of the number 
of monocytes between the flrst and the third daj after vaccination 

A steady relatiiely high monocyte count and a low lymphocitc count, without any 
intercurrent infection, were observed in one case (oral laccination), or in 2 7 per cent 
of all cases, after four months the blood picture of this child became normal The child 
was well after two jears of clinical observation 

A complete autopsy on one child that died of enteritis and pneumonia did not rev eal 
any tuberculosis or tubercle like lesions in the organs or in the Ij mph nodes this child 
shows a high monocyte and Ijmphocjte count both before and after vaccination (oral 
route) 

The slightest degree of hematologic changes after administration of the Bacillus 
Calmette Guenn, especiallj infrequencj of a noticeable increase in the number of m 
cytes, indicates low tuberculogenic properties of this bacillus 


The hematologic response to the vaccination with the Bacillus Calmette Guenn as 
expressed in the fluctuations of the number of monoevtes and of l, i, “s 

grLt The blood picture cannot therefore, be used as an index of the 7' " 

zation with the BacUlus Calmette Guenn, as proposed bv Pittaluga and Garci7 


SEDIMENTATION TEST, in Pulmonary Tuberculosis KamlnsVv t 
Am Eev Tuberc 26 282, 1932 nniisKy, j 


and Davidson, D 


The results of the red cell sedimentation test m a senes of inn 
No definite relationship could be established between van-.* 7° reported 

ceUs and the sedimeiitafion spied (Bed cell counts and sediment'T “ * 
group of 12 cases and the number of red cells ranged from 4 1 10 0071 "‘ 000 "’“ “ 

color index was found to accompinv a rapid sedimentation veloci7 ) A low 

In 4S noriinl individuals the sedimentation , 

erage of 4 I for the men, and from 'it, to lia. ^,.7 to lOy,, with an 

Tlare is a clo«o par illol.siii betvvien activitv of /*" '*''‘^''■’'^1 fo for the women 

,,.,.non.rv tuberuilos.. The group „f patients, whole s^LL^auI 

op. Alimentation graphs were bon 
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zontal lines, slioived tlic loivcst iiiLuleiice o£ positne sputa, caiitj" formation, pulse nml tern 
penture elevations and snbstand ird aieiglit The group of iiatients uliosc sedimentation test 
graphs 11 ere vertical curies, shoned the highest incidence of objcctiic signs of actintv 

There ivero no cases iiith actiie pulmonari tuberculosis shoinng normal sedimentation 
values on repeated tests There iias one instance in iiliieli a sccmingli active case showed a 
normal sedimentation graph, but the graphs obtained in o subsequent sedimentation tests done 
during the folloiiing eight months were all abnormal 

In four patients who died it the institution, the sedimentation tests done within a 
month before death showed slower sinking iclocities thin the tests taken in the preceding 
months 

The sedimentation test is of considerable inlue as an indicator of actiiiti A single 
determination mai be of some help in appraising a case of pulmonari tuberculosis and re 
peated tests may furnish much idditioiial information is to the progress of the case and 
serve to estimate effectiveness of treatment 

ARTHEITIS, Correlation of Experimental Streptococcic Arthritis in Babbits With Chronic 
Ehemnatoid Arthritis, Hadjopoulas, L G, and Burbank, B T Bono and Joint Surg 
14 471, 1932 

Bi incubating tlie whole joint the authors were able to demonstrate these infecting 
organisms in practically aU lesions associated with chronic atrophic arthropathies Strepto 
cocci were found in every part of the synovial tissues where pathologic changes could be do 
tected Ho streptococci could bo demonstrated in compact bone, vet the spread of infection 
in bone tissue could bo traced step bi step through its mcdullarj and havcrsian vascular sup 
ply In the avascular cartilage the spread of streptococci was through infected bone tissue 
and synovial infiltration Hormal joints were subjected to the same procedure with uniformlv 
negative findings 

To complete the picture of infection, the authors have reccntlj studied the tendons and 
muscles in the immediate neighborhood of arthritic joints We had no difficult} in demon 
strating streptococci lu tendons at the zone of nuclear proliferation Muscles were esten 
sively infiltrated with streptococci at their sheaths but in spite of great care the possibilitv of 
outside contamination in surface areas must be considered 

Throughout this sfudv the progress of the disease could alivavs be traced directlv to the 
terminal blood vessels as is true in all mfections of hematogenous origin Despite the specific 
selectivitv of the arthrotropic streptococci used in these experiments, internal organs, espe- 
ciallj the liver and kidneys, were not exempt from pathologic changes of tosic nature involv 
ing their parenchjana nevertheless, streptococci could be demonstrated in the interlobular 
connective tissue of the liver and occasional!} even in the hepatic vessels This finding is 
highlv significant in that it forcibl} brings home the fact that chronic rheumatoid arthritis 
IS fundamental!} a s}stemic disease, and it explains the transient septicemias that occur 
intermittently in the course of the infection 

MEHXNGOCOCCUS, Specific Precipitin Beaction Associated With Growth on Agar Plates, 
Petrie, G Brit J Exper Path 13 280, 1932 

Oliaracteristic haloes have been observed round colonies of "smooth” strains of mcnmgo 
coccus, pneumococcus and B drsentcriae (Shiga), when these bacteria were grown on agar 
plates which contamed the homologous immune serum 

The haloes consist of a precipitate which is formed bv the interaction of the specific 
polysaccharide with the homologous antibody 

A "rough” strain of pneumococcus, by virtue of the "rough” polv saccharide or the 
somatic nucleoprotein, forms haloes in the presence of a "rough” or a type specific serum, 
the haloes round "rough” colomes are extremelv tenuous 

The haloes that are produced by the menmgococcus and by botli "smooth” and "rougu 
variants of the pneumococcus represent in the imtial stage a uniform deposit of the precipi 
tate, at a latter stage the precipitate tends to assume the form of Licsegang rings 

When the specific pol} saccharide which has been isolated by Morgan from B dvseiiteriae 
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(Sluga) IS deposited lu suitable concentration upon an immune sei uni agar plate, the lesult 
ing precipitate takes the form of a tjpical halo with concentric zones 

The abilitj to form specific haloes constitutes a test for distinguishing between the 
"rough” and "smooth” variants of bacteria 
The technic follows 

Agar plates were prepared as follows (1) With the addition of 2 5 per cent sodium 
chloride, (2) with 5 per cent noimal horse serum, (3) the same as (2), but with 2 5 pei 
cent sodium chloride, (4) with 5 per cent antimeningococeus serum (Tjpe I), and (5) the 
same as (4), but with 2 o per cent sodium chloride The salt was added with the idea that 
it might intcnsifj the "rough” appearance of colonies that were composed of salt sensitive 
COCCI The antimeningococcic seium was a mixture from four horses which were being am 
munized vnth Type I cultures, the mean agglutination titer was 1 in 450 Agar plates pre 
pared in this waj were inoculated with each of the two strains 

Three dajs latei a delicate halo was seen round the colonies of the recent strain on 
the agar to which antimemngocoecus serum had been added, but not round those of the old 
laboratory strain The haloes were apparent on the plates, both with and without 2 5 per 
cent sodium chloride 

These obseriations, which are supported by further woik, indicate that the halo repre 
Bents a specific precipitate which is formed by the interaction of the antibody in the serum 
with the specific polysaccharide of the meningococcus, this is set free from the cocci in the 
colony bv a process of secretion or autolysis, and diffuses mto the agar round the colony 


B TTPHOStrs, Value of Wilson and Blair’s Bismuth Sulphite Medium for Isolation of 
From Feces and Sewage Stewart, A. D , and Ghosal, S C Ind J M Ees 20 341 
1932 ' 


The authors found this medium much superior to McConkey’s The formula follows 
To 100 0 c of melted 3 per cent agar are added 5 c c of a 20 per cent solution of glu 
cose, 10 cc of a 40 per cent solution of sodium sulphite (anhydrous), and 5 cc of a standard 
bismuth solution After boiling for two minutes an addition is made of 1 gm exsiccated 
sodium phosphate dissoh ed m 10 c c of boiling water and 1 c c of 8 per cent solution of 
ferrous sulphate cry stals To it is then added 0 5 c c of a 1 per cent watery solution of bnl 
liant green and 2 c c of absolute alcohol 

The standard liquor bismuthi is prepared by mixing 60 gm of bismuth citrate with 50 
c c of distilled water and then 20 c c of liquor ammoniac of specific gravity 0 880 and fin 11 
making the volume up to 500 cc with distilled water ^ 

It has been stated by some that the blackness of the colonics depends upon the brand 
of bismuth citrate used, hut different brands have gnen equally good results in the author’s 
hands 


It should also be noted that the specific gravity of the liquor 
by Wilson and Blair should be strictly 0 880, anx deviation from this 


ammoniac as advocated 
gives indifferent results 


BLOOD Studies on Blood and Tissue Kcactions, Harvey W T nwc -cr 

Edinburgh M J 39 285, 1932 ^ ^ Hamilton, T D 


I Notes on Tcclmic 

This paper, which because of its detail docs not lend itself well to oh.t. x 
ferred to because of the manx practical suggestions based on ^'’Straction, is re 

Those interested in hem itologic methods xnll be well repaid bv ts presents 

II The Differential Blood Count ^ ^ 

Till folloxving conclusions ire adxanced 

There is not a xerx 1 tree error in mnltner « « , , 

the lucc'.sirx precautions are taken -u'g e cucocxTc total count proxidcd that 

The differential cell count on a well made and to s 
,s sipnific intlx xahd for diagnostic purposes ' rprising extent on an ill made, film 

There is ixnbnee of loni wait dinm..! n . 
nous but not snfi, Clint ex.douei « -l-nmpo"d ^rrUVs^oTw^^^^ 
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All sorts of factors, such as sleep posture, heat and cold, muscular exercise, locahtr of 
examination, digestion and simple ingestion, maj be regarded as trauiii ita and mar produce 
leucoc\ tic xanation of great or less duration and max combine together to enhance or to 
mask the xariatioii due to anv one factor singh 

The authors emphasize the importance of a properh made smear of such a size tint 
the entire area of it niaj be counted xxithout undue labor 

III The Peripheral Blood Picture Is the Image of the Focal Lesion 
That the peritoneal fluid is closch related to blood fluid is a reasonable supposition 
That it should, -nhen debris, dead colls, desquamated cells and reparatne cells or structures are 
ercliided from consideration contain more or less the same colls ns the blood is only ivhat one 
would expect This inx cstigation therefore, in so far as it affirms a close correspondence in 
the relative proportions of these cells bungs out the fact that the blood fluid in, and in the 
Mcinitj- of, a disease focus has a similar cell composition and the same significance for the 
phase of the disease as has the peripheral circulating blood fluid It is also contended that 
the peritoneal caxitx is a Ivmph space or tissue space quite comparable with those of lesser 
dimensions elsewhere and that introduction of an irritant into the peritoneal cavitv is to be 
compared with its introduction elsewhere in the bodx and to a traumatism Again, it is only 
to be expected that, with a complex stimulus to cell exudate, such as max be supplied bx a 
pathogenic organism continuing to imiltiplx and pirhaps distributed m several foci not all 
in the same stage of dexelopment, xxc should haxc a peripheral blood picture representing the 
superposition of a number of phases of focal reaction This hoxxcxcr docs not ncgatixc the 
lontention that the blood picture closely resembles, so far ns its particular tvpcs of cells go, 
that of the focal disease from xvhicli it is concluded that the penpboral blood picture is the 
image of the focal lesion, xxhattxcr be the iiiturc of the irritant 

VACCINES, Clinical Reactions to, as Guides to Treatment, Thomas, W S , and Touart, M. D 
Am J M Sc 184 210, 1032 

It IS recognized, or should bo, that the dose of bacterial vaccines is determined by the 
reaction produced m the patient and the authors propose, therefore, methods whereby the re 
actmtx of the patient to the xaecinc max be determined is a guide to their administration 
Larly Local (Wheal) JteacUon — ^The carlj positixe reaction at the site of iniectioii of 
a xaeeine is a xvheal at least 0 I cm larger in diameter than any xvliidi mav appear at the 
site of the control inicction It frequently has an irregular outbne or even pseudopods and 
IS often surrounded by a zone of crytlieina (areola) Itching mav be present The xvheal 
reaction is at its height in from 10 to 30 minutes and fades soon thereafter 

Significance of the Early Local (Wheal) Vcaction — Occurrence of the early wheal re 
action IS taken to indicate that the vaccine causing it should be used in the treatment of the 
case This reaction is of aid m determining subsequent dosage of the xaceine Should the 
reaction be xerv marked, the treatment dose next following is not increased, other things 
being equal 

In order to record the wheal reaction tho circumference of the xvheal and of the areola 
are outbued upon the skin xnth pen and ink and numbered 'When dry, the picture is trans 
ferred by contact to a sheet of elamp xvhite blotting paper and this, when dry, is filed for 
record 

Late Local Shin Ecaction — The late positive reaction at the site of inoculation is not 
unlike the Schick reaction in appearance, but in order to observe it properly its component 
features are noted bv touch as well as bv sight and with the assistance of the patient’s sensa 
tions as described in response to questioning The sum total of the symptoms are recorded 
grapliicallx as they appear, change and disappear during the daxs folloxying the test Any 
or all of the folloxvmg sxonptoms have been obserxed at the testing site 

(1) An indurated nodule, slightlj or not at all elevated above the surrounding surface 
of the skin and about 0 o cm in diameter or larger, sometimes lasting for several or even 
for many days Long endurance of it has come to be looked upon as a favorable prognostic 
sign if the xaccine treatment can be thoroughlx carried out (2) Redness of the skin over 
the nodule (3) A surrounding zone of ervtlienia (areola) from 1 to 10 or more centimeters in 
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a\ erage diameter (4) Tenderness on pressure, usuallj at the nodule onh , but sometimes ex 
tending oi er the whole of an existing areola (5) Heat at the in 3 ection site or o\ er the 
whole of the areola, usuallj beginning in from six to twehc hours and lasting for one or two 
days (G) Siielbng of the wliole areola (7) Lymphangitis, beginning in from eight to twelve 
hours and lasting for a daj or two, has been observed in about 2 per cent of the patients who 
showed late local reactions (8) Pustule or vesicle in the nodule This is not due to infee 
tion, as repeated culturings have alwajs proved sterile (9) Pigmentation of the surface of 
the nodule occurs late and is not often seen (10) Desquamation of the skin over the site 
of the disappeared nodule is not common but occurs so late that it has doubtless been over 
looked at tunes Verj rarel 3 a slough has occurred at the site of the inoculation 

The features of the late focal reaction maj be recorded upon a graph in which N de 
notes a nodule 0 5 cm in diameter, NN or N2 a nodule twice as large Redness of the nodule 
IS denoted by the letter E, T indicates tendeiness on pressure The findings of the late local 
reaction are read and recorded upon at least two successiv e daj s following the test A late 
reaction is considered to be positive when, in addition to any features occurring at the con 
trol site, there are present during 2 or 3 dajs, three or more of the component features named 
above Such reactions as vesicles and ecchymoscs are considered to be positive even though 
occurring alone, and to indicate that the organisms causing them should be used in vaccine 
treatment of the case 

Significance of the Late Local (Shin) Seaetion — A positive late local reaction is taken 
to indicate that the autogenous vaccine causing it should be used in the treatment of the 
case A verj marked late local reaction calls for a smaller amount of vaccine to be given 
in the next following therapeutic dose than does a slight reaction During the course of a 
senes of treatment injections each late skm reaction helps the operator to determine the 
amount and the time of the next vaccine dose 


General Toxic Reaction — This term has been selected to express the rather frequently 
seen sj mptom complex following vaccine injections and characterized bv malaise, nausea 
drowsiness, feverishness and occasionallj swollen and tender lymph nodes Any or all of 
these symptoms mav occur within from four to twelve hours after the administration of the 
vaccine This reaction occurs only in conjunction with a positive late local reaction 

It signifies thit an overdose of vaccine has been administered It does not appear to 
furnish cv idcncc for or against a specific action of the v accine causing it, but it is of aid in 
determining subsequent vaccine dosage 

Symptomatic Reaction —This name is applied to the onset or increase of allergic symn 
toms such as bronthospasni, urticaria, joint pains, etc , following within forty eight hou 
after the administration of vaccine This reaction occurs only m comunction 
positiv e local reaction ^ 


Relief Reaction (Temporary) -In 47 of the patients quick relief followed the testimr 
or other injection of vaccines The relief obtained was either partial or complete and ne 
curred within a few minutes or hours after the vaccine injection and lasted for hniiro 
dajs or even longer or 


This reaction appears to indicate that a favorable dose of a snee,n„ ,i„ 
s,wc h, I. ™ „„ •”* 

Tocal Renedon-By this term it is intended to sigmfv a Cbi ! . 

infection at the site from which the vaccine organisms were obtawed' 

within from four to twelve hours after administration of the vaccine ^ “t all, 

V focal reaction is thought to indicate that the 
„ , „.r...,on „u, .01 

'■ "" "" ■»-Ar;.r;,z,rr 

prenrrent local 7 met, oa -Tins phenomenon consists of the res 
Hti skin reaction, d ivs or weeks after its disappear nice It f i of a faded 

four hours aft.r tlu reinjection of a vaccine elsewhere in the Io7v 
\t pres, I, t tins reaction does not appear to ifTorl . 

niiig subsequent vaccin, trr itnient ‘ ' that m iv aid in plan 
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Xcgatne UcacUon — This term means, of course, the absence of local and constitutional 
effects from the injection of a vaccine 

The absence of all reactions appears to indicate that the organisms used are harmlcs' 
to their host and that they ivill be of no benefit in treatment and should not be so used 

The plea is made for the adoption of certain standard procedures in all cases in ivhich 
the employment of lacciuc therapy is contemplated, inmelv 

1 Careful selection of patients, so as to nioid atfempting laccine thenpi in persons 
unfitted for the method 

2 A complete bacteriologic suriei of the p ifients and the preparation of standardized 
laecines from all the organisms recoiered, except those that are spore bearers 

3 The performance of skin testing with all vaccines so obtained 

i Careful obsenatioii, recording and interpretation of the reactions that follow such 

tests 

o Application of the data thus obtained fo the subsequent in iiiagcment of the cases 
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Books and Monographs for Eeview should be sent direct to the Editor, 
Dr Warren T Vaughan, Professional Buildmg, Bichmond, Va 


Fungous Diseases 

A COMPEEHEIs'Sn E discussion of molds responsible for disease and the pathologic changes 
consequent to their activity For further review notes see editorial in this issue 


Hautkrankheiten und Emahrung- 

U EBACH'S lolumo on Diseases of the Skin and Xutrition With Special Eeference to 
Dermatoses of Childhood, discusses the dietetic treatment of skin diseases Dormatolo 
gists in general are giiing up the idea that most dermatologic lesions are purelj local and 
are interpreting them in terms of general metabolism This i olume represents a distinct for 
ward step in this respect 

The first or general portion discusses the influence of nutrition on the chemistrj of the 
skin and on its biologic reactions Then follows a chapter on nutritional changes as causes 
for cutaneous manifestations This includes such conditions as the Mtamin deficiencies 
dehjdration, general undemntntion, milk sickness, and the like lCe\t follows a chapter 
on dermatologic lesions associated with alimentary tract infections and intoxications, one on 
dermatoses due to functional disturbance of the digcstiie organs The sixth chapter deals 
with dermatoses as causes for metabolic disturbances of internal organs and the seienth dis 
cusses food idiosyncrasj 

Since Urbach, following the -work that was inaugurated by Luithlen, has de\ eloped a 
special method of allergic therapy for the dermatoses, this section is of unusual interest 

The author prepares peptones of the various foods commonlj used, and feeds his allergic 
patient a specific peptone for each of the food articles which the patient is going to receive 
at the next meal In this manner he belicv es he accomplishes specific alimentarv desensitize 
tion prior to the meal The method is described in detail and accompanied bv the Tirpcont 
tion of sev eral lEustrativ e cases ^ 

In the second section the specific dermatologic diseases are taken up alphabeticallv 
The dietary principles of therapv in each case are described in detail 


Lang’s Gennan-English Medical Dictionaryy 

T his volume, in Its fourth edition, contains 56,500 definitions OnU 

terms arc included This is not a general German Z lish DmUonat "h 
mon words of cvervdav usage mav be found in the ordinarv German Enol.sk TV i 
This distinction between a general German English Dictionarv and thm AI^.cM 

ov:fltgu‘agr"“" and DorW inTr 
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THi: )OLRX\L or 1 VBOhAaOHli A%D CUMCAL JIEDICIXE 


Those who, i\ith i hobbling ncqumiitince with Gcniinn, hn\c tried to dig out their 
own scientific translations Mill appreciate this lolunic A\ith its use the German com 
pound words Mill not be quite ns horrifung 

In the fourth edition, the editor his added a hti to pronunciation for each iiord 


Medical and Surgical Year-Book 

D uring the suninior of 1029 the Phisicians’ Hospital of Plattsburgh undertook a pe 
nod of undergraduate instruction for a limited number of nicdical students betucen 
their third and fourth rears, mator attention being gnen to lardiac disease Lectures and 
clinics ucre given both b} the local nicmbcrs of the Hospital and b\ iniitcd guests from sei 
eral of the medical tenters Those papers wore then collected and hn\c been published in 
book form In this form thor become a rerr readable and rerr excellent srmposium on 
eardiologr 

The summer courses in cnrdionC[ihritis for iindcrgridimte students in meditine uill be 
continued from rtar to roar 


Clinical Interpretation of Laboratory Reports 

A n3KY tomprehensn c i oliimt on the interpretation that mar be made br the tlinician of 
nports rendered br the laboratorr The information detailed is ns brief as is con 
sistont uith the objcttire of the hook The rolumc mil therefore hare greatest appeal to 
the general practitioner rather than to the internist who would often rrish to hud more detail 
Some of the reports discussed will be cspeciallr helpful to the general men Thus when 
a 'Wassormnnn report is returned ns “honiolr/ed” or “nnticomplimontan,’' etc, the signiti 
eance of this i« explained 


The International Medical Annualf 

N ineteen thirty TU 0 marks half a centurr for The International Aledicnl Annual 
The 1931 rolumo is for the fortr ninth rear This follows the general arrangement of 
previous lolumcs with subject matter arranged nlphabcticnlh throughout This grentlv 
facilitates ease in finding rciicus of progress for the a car There is a cross index at the cad 
of the xolunio toienng sub topics 

IVliile no rei icw of jirogrcss iii an annual ever makes am pretense of being altogether 
complete and inclusixo, there is no doubt that few if nnx xoluiiies arc axailable which coicr 
as thoroughly all phases of medicine 

The reviews arc truh international in their scope but nnturalh there is a little pre 
dominance of British contributions This should increase its value to Americans who iiiov 
not have available all of the British medical literature 

In addition the editors provide an introducton review of outstanding advances that 
have been made during the v oar In this wav there is available an eight page review of the 
outstanding advances together with a five hundred and twelve page review of outstanding 
articles on the dilTerent subjects 

The illustrations are abundant and excellent 


•Medical and Surgical A ear-Book Phvslcians Hospital of Plattsburgh 
Wednesdav Afternoon Inv itation Lecturers Papers of the Cardiac Round Table The r me 
Beaumont Lecture Collected Papeis bv the Staff Cloth Pages 322 The tV illiam H Miner 
Foundation Plattsburgh N 1 insO 

••Clinical Interpretation of Laboratorj Reports B\ Albert S WotcU, AB WV Liin 
ical Instructor in Medicine in the Universltj of Kansas School of Medicine in Kansas 
Kansas Director of the Laboratorj of the Alfred Benjamin Dispensarv and Attendln^g »ui- 
geon of St Joseph s Hospital in Kansas Citv Missouri Formerlj Pathologist to the Kansa^ 
Citv General Hospital and Chemist to the Coroner of Jaclcson Countj M ith Sixteen lims 
trations and a Frontispiece in Color Cloth Pages 3GG P Blakiston s Son C Compnn 

PhiladMphia^^^GS^^^^^^^j Medical Annual A Teai-Book of Treatment and 
Index Editors Carej F Coombs JLD FRCP, and A Rendle Short AID BS B woni 
Contributors Fort} -Ninth Tear Cloth Pages 551 -WRlllam -Wood A Companj 
1 ork 



BOOK REVIEWS 


215 


Artenal Hypertension 

T his is a \erj readable reMCw of our present understanding of hypertension into ■nhich 
the author has incorporated his own studies and a vorj adequate discussion of therapy 
in general and in specific 

Dr Stieglit7 emphasizes that hi’pertension is a disease of multiple etiology in which 
the causes maj bo roughlj dnided into those which initiate the progress of hypertension 
and those factors i\hich tend to perpetuate the hypertension once it has been initiated He 
groups the etiologic factors as infectious, intoxication (exogenous and endogenous) and 
hereditarj The hereditary factors consist in lessened resistance to fatigue of \ascular 
structures, emotional temperament, and obesity 

The diagnosis of the ctiologj of one case of hypertension practically nei er resolves 
itself into a single etiologic factor The author presents several illustratii e cases bring 
ing out this point For example in one case, the etiologic factors were found to be (1) 
oral sepsis, (2) excesses in salt, (3) obesity, (4) heredity, (5) anemia, (6) nephritis In 
another case the etiologic factors were (1) heredity (emotionalism), (2) pregnancy intosica 
tion, (3) mild hyperthyroidism, (4) recent anxiety In still another the etiology was (1) 
oral sepsis, (2) luetic infection, (3) plumbism, (4) alcoholism Without an adequate appre 
ciation that all of these factors are interacting either as initiating causes or perpetuating 
causes, the results of treatment will not be optimal 

The pathogenesis of hypertension is discussed in detail and very well illustrated graphi 
cally in a panel diagram which displaj s how irritation of arterial musculature produces mus 
cular spasticity and increased muscle tone which in turn causes hypertrophj of the artenal 
muscle Here we run into a smalt eddy of a \ icious circle in which spasticity produces mus 
cular fatigue which in turn results in muscular hyperirntabihtj which produces more spas 
ticit-v The two latter factors, hi pei trophy and fatigue, are responsible for muscular ex 
haustion and degeneration which giies place to fibrosis in the replacement of degenerated 
muscular fibers This in turn results in the end state, arteriolar sclerosis 

As one might expect, a discussion of the treatment deals principallj with the general 
supervision and only secondarily with drug therapj The latter how e\ er is very adequately 
covered and a comprehensive presentation is giien of the author's own experiences with the 
use of bismuth subnitrate as a slow but continuous vasodilator A cursory reader might infer 
that he recommends the use of digitalis in hj pertension more generally than is his actual in 
tention 

The monograph can be highly recommended 
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EDITORIAL 


Fungous Diseases 

O LD acqnaiiitauces, looked upon as of little impoitauce sometimes step into 
moie pioniineiit roles This appeals to be the ease at the pieseut time avith 
regard to the pathogenic fungi Curiously enough fungi neie lecognized as 
causes of disease eaen befoie Pasteur laid the foundation of modem bacteiiologv 
In 1677 Hooke found that the jelloiv spots aihieli gion on lose leaaes consisted of 
fungi whose pieseuce he attiibuted to spontaneous geneiatiou Langenbeck dis 
coveied the paiasitie fungus lespousible for thrush in 1839 In the same real 
Sclioenleni iironouuced the fungus oiigm of favus The etiologi of tinea cir- 
cinata was announced in 1884, that of pit-vmasis ^eisicoloi in 1846 For leais 
theiefoie, deimatologists have been luteicsted in the activities of paiasitic molds 
in the skin and on the mucous membianes Occasionally members of this gioiip 
of plant life have been Imown oi suspected as causing internal distuibauces such 
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as actmomj^cosis, sprue, etc Eecent studies in these and other fields have how- 
ever given greater prominence to the molds as possible etiologic agents of disease 

Molds are members of the vegetable kingdom, moie highly developed than 
bacteria, but differing from the highei plants in that they do not become differen- 
tiated roots, stems and leaies They differ from the algae in that in the ab- 
sence of chlorophyl they cannot manufacture their food from the carbon dioxide 
of the air but must live off of previously manufactured organic matter Like bac- 
teria, fungi may be parasitic, saprophytic or facultative parasitic There are a 
great number of varieties and species 

Jacobson, whose primary interest is from the dermatologic viewpoint and 
who has lecently published a monograph on Fungous Diseases classifies these as 

(a) primary cutaneous mycoses with usually no definite systemic involvement 

(b) primary cutaneous or mucous membrane infections, or both, with frequent 
systemic involvement, and (c) primary systemic infections with occasional in- 
stances of skin or mucous membrane involvement 


In the first group, those limited to the skin, there are two subdivisions, which 
he designates saprophytic and parasitic The former is essentially an invasion 
of the upper layers of the cutis, never becoming deep and is represented by such 
common mamfestations as tinea versicolor and erjffhrasma The second or para- 
sitic group penetrate more deeply but here again there is usually no systemic 
involvement This group is represented by the tinea infections of the hairy re- 
gions and by the famdiar trichophyton group 

The second major classification, with skin or mucous membrane involvement 
and frequent systemic activity include monilia infections, more commonly known 
as the infections due to yeast-like organisms and the gioup of devastatmg but 
fortunately infrequent dermatologic or systemic diseases which include madura 
foot, sporotrichosis, blastomycosis, actinomycosis and coccidioidal "ranuloma 
Jacobson’s third classification, systemic infections vith occasiraal instances 
of skin or mucous membrane involvement is represented by two types of mold 
infections, toi ulosis and aspergillosis The former shows some predilection toward 
central nervous sj'stem invoh ement, also pulmonarv involvement, while the latter 
involves the lungs bj^ preference 


Although ccttam of the cutaneous manifestations of these Tanous moH in 
fections are eh.raeterist.e, enabling one to reach a diagnosis from msneetton 1 In 
others require biopsy tor aeenr.te etiologie diagnosis TOien internal or-anrare 
invoh ed (hones, lungs, central neriotis sistem, parenehj-matous fis,u°er a! 
clinical picture as a rule does not suggest itself as tfisi nP „ i j , tne 

setnbles more or less eloseh some otter t™ of " , hl Jv , 
infection Undonlitcdh the apparent la^: o^ltfolX 

ineieh to the fact that, not being suspected labontort i i 1 <i’seases is due 
.u.h Ibis in mind It would be wcU when been made 

infectious sources within the bod\ to ilwass ben^" ’^'iterial from apparenth 
fiiiigiis inreehon The coiistanth lileretemi „ «t 

lieoteil often for scars ,s pnlmolian tulicrcuTosis uhtdi ni T™ 
sputum o\nnnii,ition to bo due to mold iTifrritn nentually on 

fidh .o,,Iniinis,r,,i„i.„ti„,,.,,l:,’;;“',.t;;;[n7 mp„nd beinti. 
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The 'Wide distiihution of molds in natuic, m dust, in the air \\e breathe, and 
the convincing OMdence piesentcd in the last fen ^eals that one inaj become 
specifically alleigic to molds also suggests the occasional impoitance ot fungi m 
the etlolog^ of disease ^ 


RErERENCr 

Fungous Diseases A Climea] and Mjcological Te\f Harn P Jacolisoii, Attemluig Dermatol 
ogist md Member of the Maliginncj Board of the Los Angeles Countv General Hos 
pital, Thomas, Springfield, 111 , 1032, pp 317 
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THE GLASSIFICATION OP ALLERGIC DISEASES'^ 

With RimtUKcr lo Diagnosis and Truatment 


Arthur F Coca, M D , Pehiu Rivrit, N Y 


TOURING tlic past twenty years we liavc witnessed the rapid growth of a new 
medical specialty winch is based upon a ncw'ly recognized piinciplc of the 
causation of disease This piinciple lies in the suipiising paiadox that anti- 
bodies, winch had prcvionslj" been known to medicine chiefly as pzotectors 
against disease, often icprcsent the actual cause of disease 

This concept was loimiilatcd on the basis of animal expei iments in anaphy- 
lasis long before the peculiar antibodies of the corresponding allergic condi- 
tions in the human being weie discovcicd 

Tliese pcculiai human antibodies arc not demonstrable in all of the allergies, 
not in any of those e\hibitcd towsud the alkaloids such as quinine, chemicals, 
such as, nickel and arsenic and the e\citants of what was formerly lef erred to 
as deimalilis venenata, but is now known as contact dermatitis They aie also 
often missing in cases of urticaria oi angioneurotic edema espcci.illy those in 
which there is no .issofiatcd involvement of the mucous membianes (Inonchial, 
nasal, gastrointestinal) Thej aic however, legulailv present in hay fever, in 
bionchial asthma when the asthma is caused b^ a specific antigenic ovcitant, 
in the inheiitcd ec/enia, which is associated bj heredits with has fescr and 
asthma, in gasliointestinal alleigi and possibb in some other clinical expressions 
of allcigj Tins base bttn given the name “atopic leagins” or skin sensiti/mg 
antibodies 

^\hen the leagin lont lining sfiiim of a In peisensifne peison is iniccted 
into the skin of n noinnl pci son. tin iinectcd site soon becomes sensitive to 
tlie siine substances lo ivhifh the pilicnt is sensitive and this passive skin sensi- 
tiveness peiNists foi sevcial weeks 


•l'< Hi li< ft.n Ui< VIi Iil< nort H<m)iUnI VI. ainl 
Itic 1\|<I frir iiul)II<’nUfm Iiiciml,ir IJ l'i”i 


St iff 


ritwiiurcij n I 
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Eindently if the allergic pei son’s seiiini is capable of sensitmng another 
person s skin his o-wn skin must be constantly sensitized by the blood passing 
thioiigh it, consequenth , if the sensitne person’s skin fails to react to a certain 
mateiial and if the test nas piopeih applied, then it noiild seem to be useless to 
look foi leagins in his blood uith the method of passne skin sensitization ivhicli I 
ha\e just deseiibed 

Piaeticallj, houeiei, this is not the case, since AValzer finds that in some 
instances, in uhich the leagin content of the patient’s serum is so low that there 
IS onh a slight though significant difteicnce betucen the reactions in the passively 
sensitized site and the control (see below under Indiiect Tcstl, the reactions in 
the patient’s slun are too slight to be iccognized as siiecifie 

Poi all allergic conditions in which rcagins aie participating, there are two 
kinds ot tests which aie used in searching loi a specific e\citant, these arc tlie 
cutaneous tests and the ophthalmic test 


CUTANEOUS TESTS 

It seems probable that the control erej o^ci the lelatnc merits of the scratch 
method and the inti acutancous method of apphing the skin test ivill end in 
a draw, because the two methods haie been found to jield the same results pro- 
vided they aie pioperly applied wnth suitable evtiacts bi competent obseiwers 

The quautitatne compaiatnc tests of Fineman' showed that if sufficiently 
strong fluid extracts are used with the sciateh technic, the lesults aie the same 
as those obtained intli the intraeutaneoiis method with the moie dilute extracts 

^Vlth this principle in mind, I haie piepaied concentrated exdiacts and 
ha\e piesened these with ghceiin for use inth the scratch method In many 
compaiatne tests with the two methods the results with all of the extiacts 
thus fai exammed haie been diagnostically the same 

On account of this equaliti oi the two methods as to the results the choice 
between them will be made with regard to then diffciences in other respects 
Let us examine these differences 

1 Undoubtedh, fewer constitutional effects aie pioduced wuth the scratch 
technic than with the intraciitaneous injection method 

2 There is usually less lilvclihood ot a nonspecific icaction with the sciatch 
method properly performed than with the intiacutaneous method, which is 
more difficult to carij out propeih 

3 The intracutaneous method lequiies much moie paiaphcinalia and a 
greater preparation of them than is needed for the simple scratch technic 

4 The proper inteipietatiou of the reactions obtained wnth the intracu- 
taneous technic calls foi decidedly more expeiienee than is usualh necessary 
for the reading of the scratch reactions 

On account of all of these four considerations the scratch method will 
usually be preferred by physicians who see onh few' cases of alleigic disease 
and w'hose patients, for one reason oi anothei, are not able to eousult an experi- 
enced allergist ® 


'Flneman, AH J Immunol 11 4C» 1926 nr 

•The allergic specialist is permanentU established tn medicine The .“''"“iTSnn » 

the allergies requires much more than a knowledge of skin testing But as 
specialties it is important tint all medical men be able to make a preliminary diagnosis 
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On the other hand, the intracutaneous technic has certain important ad- 
vantages over the scratch method it is cleaner, for the large scale testmg-hy 
the specialist it is much quicker, it is not necessary to keep the patient’s arm 
in a fixed position, the results can be read in much shorter time (five to ten 
minutes) , there is less scarring of the skin Furthermoie, the intracutaneous 
method allows testing with different dilutions of the extracts, and there is also 
the advantage that the same extract can be used for treatment as well as for 
testing 

Fmally, the intracutaneous technic is indispensable for the indirect method 
of "Walzer, which I shall describe presentlv, and for testing with “autogenous” 
extracts of dust collected from the patient’s Imng or work room, which are not 
strong enough for scratch testing 

The most disturbing effect of the nonspecific skin reaction with the intra- 
cutaneous technic is, no doubt, seen in the tests for horse serum sensitivity that 
are made preiuous to the administration of therapeutic horse serum If the 
patient has prenouslj’^ had even a small injection of the seium, as in toxin- 
antitoxin immunization, he maj' exliibit an acquired skin sensitiiity which does 
not indicate a constitutional sensitii eness and winch should not be taken as 
a contraindication to the administration of the serum 

In such a situation, the ophthalmic test is a much more reliable one for 
the existence of the dangerous atopic hj’persensitneness to serum 

THE OPHTHALMIC TEST 

This test IS in some disrepute, possibly on account of the serious damage 
to the eye which has been reported when the test was applied with tuberculin 
in tuberculin sensitive persons 

The tuberculin reaction is inflammatory and appears after some hours, 
it cannot be controlled by any known means The atopic ophthalmic reaction, 
on the eontrarj , is limited to congestion and edema , it appears within a few 
minutes, and it can usually be immediately controlled mth the local application 
of epinephrin 

In testing the eye for horse serum sensitiiitj one drop of a 1-10 dilution 
of horse serum (Paik uses the undiluted seiuin) mav be dropped in the lowei 
sac and if theie is no congestion or itching after ten minutes the presence of 
atopic sensitiMtj to the serum can be excluded and the seium can be admin- 
istered 

The tests that have been described are all tests of reagmic sensitnitj that 
is, the positue leactions usualh depend on the piesence in the blood of the 
subject of the peculiar human antibodies known as atopic reagins This cir- 
cumstance gare the foundation upon which the indirect method of skin testin"- 
which I am about to desciibe, was de\ eloped bi IMatthew 'Walzer 

THE IXOmrCT TEST 

In some ciicumstanccs it is impossible oi inadiisable to test the subject 
directh In such case the indirect method of Walzer can be used wuth m-eat 
adiantage Walzci makes iwe of the Pnusnitz Kiiestncr technic as follows 
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One t-wentietli ot a cubic centnnetei of the patient’s steiilc scrum is injected 
intracutaneoush in 36 sites in the uppci aims of a substitute, usualh a rela- 
tive, vho should not he atopic Aftei three to se^en da\s these sensitized sites 
aie tested by the intiaeutaneoiis iniection of the various extracts and at the 
same time control iniections of the same extiacts aie made in nnseusitized sites 
If the leaction in the sensitized site is in am degiee gieatei than that in the 
unsensitized skm this result is taken as an indication of a corresponding sen- 
sitivitv in the patient, it shons that the patient s blood contains reagins specific 
for the mateiial used in the test 

This test IS plamlj supeiioi to any mode of direct test excepting the clinical 
test, ivhich IS earned out In exposing the patient to natuial contact nith the 
material as by inhalation or ingestion Actually the indiiect test is the ulti- 
mate ciiteiion of the specifieit}' of a cutaneous or ophthalmic leaction 

The contiol is piaclicallj peifect and e\en slight tbffeiences in the reaction 
in the sensitized and nnscnsitizcd slnu aie diagnostiealh significant TValzer 
states, for example that if the test in the unsensitized skin produces no vheal 
or eiythema vhereas the sensitized site shows endhema without wheal forma- 
tion this result can be accepted as a specific leaction 

INDICVTIONS FOR THF USE OF INDIRECT TESTING 

Some of the indications gnen by Wal/ei are 

1 Abnoimal skin conditions of the patient such as, chronic atopic eczema, 
ichthiotic skins, uiticaiia, deimogiaplusm and the piesencc of contagious skm 
infection (impetigo) 

2 Constant seicie asthma necessitating the continual use of epmephiin 
If the patient is under the influence of epinepliim, a cutaneous reactmti may 
be suppiessed bj the diug 

3 Extreme sensitnit^ where constitutional leactions might result fioni the 
direct tests 

4 The piesence of othci seieie illness 

5 Antipathy to diieet test on the pait of the patient oi his relatives 

6 Inabilit-N of the patient to come to the phAsician’s office 

7 The desiie to test the genuineness (specificity) of an unusual niimbei 
of positive reactions ebcited b^ direct testing 

The indirect test has been suggested also by J Alexandei Claike as a test 
of leaginic horse serum sensitivity piCMous to the administration of therapeutic 
lioise serum 

The allergic diseases that are due to a leaginic sensitnitj aie all subject 
to a Mendelian hereditary influence, ivhicli determines the percentage incidence 
of this kind of allergy m the oftspring, the age of onset of the sjmptoms, and 
the clinical form of the allergj 

CONTACT DERMATITIS 

Tlieie is another form of alleigic disease which is not subject to a special 
hereditaij influence and in which no antibodies hare let been demonstrated 
This form has been called “deimatitis venenata” but is now knoivn bv the 
better name “contact dermatitis 
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The list of the knoisn excitants of “contact dermatitis” is large and it is 
still growing Beside the well knoim causes of “dermatitis Tenenata,” poison 
iiT, poison oak, poison sumac, piimiose and others, there aie certain djes used 
for coloring furs such as uisol, the metals arsenic, nickel, lead and meicuij 
and a host of miscellaneous materials such as printer’s ink, iodoform adhesive 
plaster, formalin, furniture polish, and others There are also many reported 
instances of dermatitis due to local contact nith various cereals, vegetables and 


pollens 

A recent study of ragweed pollen dermatitis has shown that the excitant 
of the condition is not the exciting cause of hay fever in the poUeu but the oil 
of the pollen This result suggests that contact dermatitis caused hj^ cereals 
and vegetables may be due to the oils m these materials We are continuing 
the investigation of this question and are in need of clinical material of this 
kind We should, therefore, be most thankful if anj’ of you who see dermatitis 
that seems to be caused by direct contact with some vegetable or cereal would 
test and possibly treat such eases with the oil of the lespeetive mateiial which 
I should be glad to send you upon request 

The test with the excitants of contact dermatitis is not made by injection 
or with the scratch technic Cooke has found that the intracutaiieous injection 
of poison ivy extract fails to produce either a vheal or the typical lesion of 
ivy sensitiveness 

The cutaneous test for contact deimatitis is made by appljung the suspected 
material to the uninjured surface of the skin and leaving it there for one 
to five days (J Jadassohn) 

The circumstances under vliieh a peison may hare natural contact with 
the excitant of contact dermatitis differ greatly with the different substances, 
it IS very rarely if eyer that this lesion follows the ingestion of the excitant, 
although such excitants frcquentlv occur in food materials (ceieals and yege- 
tables) , contact with pai tides of the excitant yhich are carried bj the wind 
often takes place, as in pollen dermatitis and no doubt also in iv\' sensitiyitv 
perhaps the most frequent mannei of contact is that had by handling or acci- 
dentally touching the material in vliicli is the exciting substance 

It IS evident from the foiegoing that mam a sensitne peison may not be 
knoMii as such because the natural contact vhicli he has vith the particular 
material is not sufficient to induce a reaction, in such cases the existence of the 
sensitnity must be determined by testing 


The incidence of the sensitnitv of contact dermatitis as detei mined bj 
dclibeiate testing differs yyith the difterent materials According to Spam 
about GO per cent of persons oy ei three y ears of age in Nev York City exhibit 
sensitnity to poison ivy bi test, and H W Stniis yyas able to sensitize oyer 
70 per cent of neyiboin by application of an lyy extract to the skin Broyvn 
Ithlfoul and Cota report that 15 per cent of all peisons are sensitive to the oil 
of rngyyted pollen Bloch states that 100 per cent of human beings can be 
sinsitized y\ith an extract of piiiiirosc 

^ 'Ihev high pei cent iges comp ired vith that of the inherited -woup about 
. ate.., ding to Spam and Cooke indicate that contact dermatitis is It i ! 

.o r its 
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liav fevei, ecrema gioup, and tins conelusiou is confiimed by the peisonal 
obseiiation that the iiicidciice of contact dcimatitis is the same among asthmat- 
les 01 haj feier subjects as it is among poisons lice fiom these conditions 
In the light of the foicgoing discussion of the classification of allergic 
diseases, it is instiiictne to considci the difterences in the etiology, diagnosis, 
and tieatment of the tuo foims of allcigie disease of the shiu, the hereditary 
eczema and the nonlicicditaii contact dcimatitis 

For comenience, I haie aiianged these difierences m tabular form in 
Table I 


Tablf I 


-VTOPJC ECZEiTA 

COKTICT PFRllATinS 

nFRFDITAlir 

XONIIEnEDIT \n\ 

Heredlt^^ abiiornniitj 

No hercditarj abnormalitj 

of skm 

of skill 

Frequently niedinted 

No rcagins 

•\vitli rcigins 


Water soluble antigenic 

Nonaiitigcnic excitant often soluble 

excitant 

in fat solvents 

Acquired by ingestion 

Acquired by surface 

Skin tost by injection 

Skill test bj surface 

or scratch 

application 


The specific treatment of contact dcimatitis is similar in principle to that 
used m the atopic conditions (asthma and liaj* fever) , that is, the injection 
of the specific excitant It has been lesoitcd to chiefly in cases of sensitiveness 
to the -water insoluble excitant of poison iiv and the most satisfactory men- 
struum has been found to be sterile almond oil Tvo oi tliree iniections of 
this preparation seem to be sufficient in most cases to establish the desired 
tolerance 

Siniilai results are being obtained in pollen dermatitis -with pollen oil dis- 
solved 111 the same mensti imm 

In conclusion, it may be -well to recapitulate the chief points of this paper 
as follows leaiiug out of consideiation serum disease, which occurs under 
artificial conditions, thcie are t-wo distinct categories of allergic disease, namely 
the atopic diseases of asthma, hay fever, eczema and others and, contact derma- 
titis These t-wo categories differ in then etiology, in then mechanism, and 
in the methods employed in the identification of their respectne excitants 
The^ fr I Cl require the use of aqueous extracts with the mtracutaneous or 
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T he interpretation of curves showing A-V dissociation piesents many difS- 
culties 'fthieh have not been thoroughly evaluated in the past Furthermore 
several closely related questions aie involved, such as reciprocal heating of the 
heart, the supernormal phase, prolongation of the P-R conduction interval, and 
variation of the P-P intervals m A-V block The present report is made in an en- 
deavor to clarify the analysis of such curves In the following presentation I 
have attempted to treat the subject of A-V dissociation in logical order, the facts 
presented being derived from the study of original curves which were correlated 
with an analysis of previous reports 

A-V dissociation denotes the condition in which the auricles and the ven- 
tricles beat independently of each other, that is, the auricles and the ventricles 
are controlled by different pacemakers If no ventricular beat is a response to the 
pacemaker controlbng the auricles, and vice versa, then theie is complete dis- 
sociation , if some but not all of the ventricular beats are in response to the same 
pacemaker controlling the auricles, or vice versa, then there is incomplete dissocia- 
tion or dissociation u ith mterference 

The best knovn and most common example of complete A-V dissociation is 
m complete A-V block without anj-- other disturbance , the auricles are controlled 
by the S-Anode, the ventricles by a pacemaker m the A-V node or in the crus com- 
mune, and none of the impulses pass from the auricles to the ventricles or vice 
versa A-V dissociation and complete A-V block are, however, by no means 
synonymous , although complete A-V block is always accompanied by complete 
A-V dissociation, the converse is by no means true It is necessary to distmguish 
also between primaij or essential A-V block and secondary or adventitious A-V 
block By primary A-V block is meant A-V block due to prolongation of the re- 
fractorj^ period of the A-V node or crus commune, such as in the blocking of a 
normal auricular impulse in normal sinus rhythim Bj adientitious A-V block 
IS meant A-V block due not to prolongation of the refractory period but to the 
fact that the impulse reaches the A-V node or cius commune during its normal 
cj clic refractory period, such as in the blocking of a very earlj^ auricular extra- 
si stole,=® and in auricular fibrillation and flutter Practically all ventricular 
extrasj stoles are blocked from the auiicles, that is, such an extrasystole is lareh 
conducted back to the auricles t The same is true in most cases of lentiicular 
paioxjsmal tachicardia, so that the auricles beat in response to their ovn pace- 
maker Consequently there is momentarj- A-V dissociation in lentncular cxtia- 
s\ stoics aud in verj early auricular ext ras\ stoics, and complete A-V dissociation 


•rrom the Hcnrt SUntlon Mlcliacl Hosplt'il 

Rcccl\p(l for publication rebruar^ 17 1^32 

_ Aldf^d b> the IZmW and Fannj M edckt Tund of the MIcbnel , 

Dlsca-c-! of Oic Hr-xrt nnO ClrcuHtlon Hospital for Uie Stu.lj of 

n\lipn It Is conducted backw nrd It Ih -i rctroKridc 'iintrlcuHr oxtris\stoU 
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m ventiiculai paioxjsmal taclij caidia Aside fioin these obiions instances the 
studi of A-V dissociation mac be duidedinto t\io paits ■nitliont and ivith pnman 
A-V block 

A-\ DISSOCIATION WITHOUT PRIMAUA A-V BLOCK 

In tins condition the amides aie conti oiled bi the S-A node and the c entnclcs 
hi the A-V node If w e let A and V lepiesciit the aiiiicular and c entiiciilar rates 
lespeetuelv,* then it is oIimous that A^V foi it A weic gieatci than V the 
aurieulai impulses would be conducted to the i entnclcs since tbeie is no piiman 
A-V block 

Tbe pimciple of the mecbanisin is best illustiatcd In the diagram (Pig 1) 
of an ideal ease Let A and V both be constant A = 67, Y = 7o, and let Ao and 
Vo be simultaneous Tbeie is a icgulai sequence Ao Ai, of auriculai beats 
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Tie 1 — Diagram of interforenco d!««ocKtlon inter\'il‘5 In hundredths of a second 
Fig 2 — Diagram of dl'ssociation with Interference in pnmar\ 2 1 A»\ block 
Fig 3 — Diagram of five tjpes of skip conduction B Is a region of almo'^t complete foi- 
ward and complete retrograde block O is just below B 


The impulse Ai is not conducted because the lecoieij' period ViAi = 10 is too 
shoit Let the niimmum recoicii peiiod foi conduction be 25, then As is not 
conducted, but Ag is conducted beennse its iccoieiT peiiod is VgAg = 30, which is 
above the minimum Let the conduction time of Ag be 20, tbeie thus lesiilts a 
conducted beat R with an niterial of coupling VgR- = 50 The passage of the 
impulse fiom Ag through the A-V node annihilates the paitialh foimed nodal 
impulse, so that RgV^ is again SO The lecoien iieiiod Rg-\g=70, so that A 4 
would be conducted did not V 4 follow A 4 too closeh , A-, and Vg are again simul- 
taneous, so that if A and V 1 emain constant and if there is no change in A-V eoii- 
dnetivitv this piocess will continue 111 cvcles, and ei eiw sixth i entiiculai bent w ill 
be conducted fiom the auiicles wnth a fixed couplmg mteiial of 50 

In gcneial, let a and v be the AA and YY mteinals a > u, and Ao and Vo he 
simultaneous Now the lecoveiy peiiod of A^ is VkA,, = A (a-v ) , this iiici eases 
until it IS at least as big as the minimum lecoiei^ peiiod, since theie is no piimaiv 
block, so that finally theie is a conducted heat Let Am be the fiist conducted 


'These terms X md V will be used throughout 
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teat, its recovery period is m {a-v) , let its conduction time be c = (ii-m) (a-v) 
Then the interval of coupling is i = ii (a-v) Thus iia = and uia-^c =m v-i, 

so that A„ and Yn are simultaneous, consequentlv eveiy iitb auricular beat is 
conducted and there are repeated evcles of « nodal i entricular beats foUoived by 
one conducted ventricular beat vitb fixed coupling Here there is complete A-Y 
dissociation except for the peiiodicaUj conducted impulses , because the conducted 
impulse annihilates the paitiallv foi-med nodal impulse it interferes with the 
nodal ihi-thm and shifts it, foi this reason this condition, first described by 
Slobitz,^^ was called mterferenee-dissoeiation "We note that i = c - m (a-v) , 
the inteiwal of eouplmg is at least the sum of the conduction tune and the minimum 
recoverv period Normally the minimum conduction time is 12 to 20, and re- 
quires a recoverv period of about 30, so that the sum of these two is 42 to 50 , 
as the recovery period decreases the required conduction tune increases without 
much change in their sum ,-® hence the eouplmg interval i has a relatively long 
mi n iTrmm , say 40 to 50 , m fact, the imnimum of the eouplmg mteryal varies as 
the absolutely refraetorv period of the A-Y node plus the conduction time from the 
A-Y node to the ventricles 

If we depart from the ideal ease we find the pimciple of the mechanism un- 
altered Slight sinus or nodal arrhj-thmia changes the sequence of events, so that 
the intervals a, v, c, i are not constant but vary slightlv Similarly, changes in 
tonus of the lagi and S3Tnpathetics alter a, v, c, so that agam the mteiwals van 
If we do not assume Ao and Yo simultaneous the numerical relations are altered 
The result is that there is no exact periodicity of cycles, but there is stdl dissocia- 
tion ivith occasional interference 


The same mechanism may give rise to complete A-Y dissociation , for suppose 
A = Y and Ao piecedes or follows Yo bv a short interval, foi example 10 , then A^ 
precedes or follov s Y^ by 10 and is not conducted, so that the dissociation is com- 
plete Tlus, of course, occurs lerv rarelv, it is illustrated m Leads I and II of 
Fig 11 vhich will be discussed later As stated before ve must have A<Y 
whereas normally A > Y Y'e mav hai e A s Y because of auricular bradi eardia 
(which may be due to sinus bradycardia or smoauricular block) or because of 
nodal taehj'cardia or because A and Y are both increased or decreased but m dif- 
ferent amounts "We present here two illustrative cases of interference-dissocia- 
tion , the first IS due to sinus bradi cardia (A = 45, Y = 65) and the second to nodal 
tachicardia (A = 96, Y = 99) 


C iSE 1 —A cun e taken before treatment shows sinus arrhi-thmia, rate 88 
P-R = 0 16 second Fig 4 v as taken after the patient had received 60 minims dailv 
of tmctuic of digitalis for eight weeks. Fig 5 was taken the same day as Fm 4 
and file minutes after subcutaneous injection of one-fiftieth gram of atropin 
siilphate Then digitalis was stopped and nine dais later an elcctrocardiomam 
shoved sinus rbiTlim rate 86, P R = 0 20 second 

In Figs 4 and 5 are shovn the time intenals m hundredths of a second the 
oblique .lies iiiereh sl.ov the P-R and R-P mtenals vitliout eonnotin/eonduc 
t.oi Tins method of nnahsis Ins the adiantage of shoving all the time'mtemls 
V ithout coinniittiiig itself to am p irticular interpretation 

In Lead I of Pig 4 the P-vaies are fairh regular vith an aieiage P-P of 
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134, « so that A = 45 The K-E jntei\als, except tlie second, foiiith, se\cnth and 
ninth, are neaily constant, 92 to 95, so tliat V = 65 The four shoi tened E-E inter- 
lals are due to conducted heats, as indicated bvheavj ohhque lines iiith arrows 
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In Table I are tabulated the E-P intei vals of all leads of Pig 4 m decreasing ordei , 
and below them the corresponding P-R iuter\als of the next auricular impulse, 
using a dash ( — ) for absence of conduction It is seen that P-E increases as E-P 


♦In hundredths of seconds 
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decreases, as is to be expected The auricular impulses are conducted 'ivhenever 
they happen to come long enough after the preceding R so that the A-V node is 
no longer absolutelj refractory uhen thej reach it The result in this case is 3 2 
partial A-V block,*' but this block is purely adventitious as shown by the normal 
P-R of 16 -when the recovery period is long enough In Lead I the beats Ro, Ri, 
Rtj, Rt, R<), Rii are escaped nodal beats In Fig 5 aU the P-waves are conducted 
to the ventricles , there is not even anj adventitious block , but due to the auricular 
bradycardia every second ventricular beat is an escaped nodal beat 


Table I 


E-P 

60 

58 

57 

57 

56 

56 

30 

30 

27 

1 26 

26 

26 

24 

<18 

PE 

1 

15 

16 

16 

16 

16 

22 

26 

26 

27 

28 

28 

28 

- 


The following explanation of this case is offered. In Pig 4 digitalis has 
produced an auricular bradycardia, without any effect on the A-V conduction 
time Atropin had very little effect on the auricular rate, merely increasing it 
from 44 to 48 , it also had very little effect on the A-V conduction time (which 
was already normal) , the change from Pig 4 to Pig 5 is due entirely to the in- 
creased rate of the nodal rh 5 dhm After nine days without digitahs the mecha- 
nism returned to normal, so that the arrhythmia was surely due to digitahs, the 
mam action of which was to produce auricular bradycardia 

Case 2 — The curve of Pig 6 was taken after the patient had received digitahs 
for some time There is a slight sinus arrhythmia, A = 96 , except for four R-R 
intervals the ventricular rate is nearly constant, V = 99 The short R-R intervals 
are due to conducted beats as indicated All the other P waves are blocked be- 
cause they happen to come either too early or too late in Lead I, Pq to Pio come 
too early, R-P g 7, and thej are adventitiously blocked , Pi to P 5 come too late, so 
that the next R come before they have time to be conducted Por similar reasons 
there is no retrograde conduction There is no primary block in this case After 
three days without digitalis there was sinus rhjdhm with normal P-R intervals 
so that the arrhythmia was certainly due to digitalis, which acted bj' producin'^ 
nodal tachycardia ° 


CLINICAD DISCUSSION 

This tjTie of interference dissociation is certainly uncommon, as sliovn b 3 
its incidence onlj tuice in seieral thousand electrocardiograms obsened It is 
especially likeh to occur in digitalized hearts V'lthout the electroeaidion-ram 
the diagnosis ispracticalR not possible, it is, hoiieicr, sometimes important °Por 
example, in Case 1 the pulse or the apex beat at the time Fig 5 nas taken vould 
acri iKeh guc the impression of pulsus bigemmus with auricular bradvcardia 
and 'cntncular extras! stoics due to digitalis, and mteipreted as a danger smnal 

of SC! ere digitalis intoMcation With the electrocardiogram the dmrrnLc " I 

r,„ „ 

s ii'ul the short couplings p ore left tiiiesplained ’ Pig 5 js the tipe of 

1 « third nurlcul-tr impure fnllt to l.o conducted to tho ^cntricUs 
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curve usually mismterpieted as reciprocal beating of the heart In general, it 
may be said that in a regulai series of supraventrieular complexes interrupted 
by shelter R-K intervals dissociation with inteiference should be considered, and 
IS especially likely to occur during digitabs administration 

Eeci'pi ocal Beating of the Heai t — ^Reciprocal beating of the heart is the con- 
dition in which an A-V nodal impulse is conducted back to the auricles, causing 
their contraction, and then this auricular impulse is conducted forward again to 
the ventricles and causes them to contract A prion such an occurrence seems 
very unlikely indeed, and only a clear-cut example should be accepted as evidence 
for its occurrence I have studied a number of eases reported in the literatuie as 
reciprocal beating the reproductions of many of these curves are 

too indistinct for careful analj sis Before the mechanism can be called reciprocal 
beating it must be demonstrated that the P-uave between the coupled R- waves 
IS actually retrograde, for uhieh it is by no means sufficient that P be negative 
or deformed (see discussion of Pig 11) Manj’- of the reported cunms are readily 
explained as, and pi obabl}'' ai e, dissociation u ith interference ® 

In true reciprocal beating the impulse back from A to V probably does not 
retrace the path by which it has just come from V to A but goes back over fibers 
which were quiescent during the retrograde conduction 

A-V DISSOCIATION WITH PBISIAKY A-V BLOCK 

Primary A-V block may properly be considered as of five degrees which may 
be tabulated according to the number of auricular impulses which are completely 
blocked and those conducted 


Table II 


DEGREE 

1 AXmiCULAR IMPULSES 
! COMPLETELY BLOCKED 

AURICULAR IMPULSES 
CONDUCTED 

first 

Bone 

all 

second 

occasional 

most 

Hurd 

Diaiij 

manj 

fourth 

most 

occasional 

fifth 

all 

none 


It is seen that the first and fifth degrees and the second and fourth degrees aie 
counterparts 

Fn 5t Degtcc A-Y Block —men all the amicular impulses aie conducted to 
the 1 cntrielcs, even though P-R is prolonged, tliere is no dissociation except if the 
nodal rhjthm is moie lapid than the amicular, that is V > A, m this ease the 
result IS the same as interfcience dissociation, nith peihaps longer P-R for the 
conducted heals, it mil thus appear like Fig 5 

s«^coik 1 degicc block theie may or may not be 

nn.lKc - Bit), v = ’ ) '> 10 Blumcirt -.nd Girfrlll pile Tik l^ith , - 4 k' ^ ~ 

iLU ictuilU rt'clnrorii t Ll'’* Onlnp fiiur cur\fi one nnnr>nr<! ^ = .j 

liiu 111 . r. If on, iKlililinliM ' *• V" '■fm ilninp time cun ire 
U I. I U„ enn, • Of-, of nciprocnl I-i itinp Mhlch u 
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an occasional escaped beat after an inter\al p depending on tliree things ( 1 ) tlic 
aurieulai rate A, (2) the conduction time P-R, (3) the rate V of the center just 
below the point of block It should be noted that A and V depend on the tu o pace 
makeis concerned, and also on the tonus of the caidiac nei\es at that time If 
pV = 60 then the Ioi\ei centei escapes, if pY < 60 theie is no escape Such an 
escaped beat is usually not conducted back to the auricles so that theie is a mo- 
mentary dissociation 

Fifth Degree A-P Bloch — In complete A-V block the amides lespond to the 
S-A node and the lentiicles to a pacemaker just beloii the point of block in the 
A-V node oi the crus commune iiitli so-called idim entrieular ihrthm The result 
IS complete dissociation Oidinaiih A > V but it mav occur Mitli As V 

Case 3 — ^In Pig 7 is shoivn Lead II of a case of complete A-V block A = 78 
V = 47 In addition to complete dissociation this curve shovs a phenomenon of 
fairly common oecuirence but ficquenth’ oierlooked The P-P intervals are of 
two kinds those like PiPo and P 0 P 3 vhich contain an E, and those like P3P4 and 
PsPo Avhich contain no R The nine intei\als of the fust kind measure 67 to 76 
and aveiage 72^^, the Aac inteiA'als of the second kind measme 79 to 88 and 
aACrage 84 Hence the maximum, the mimmum, and tlie aAciage interval of the 
second kind aic 12 each longer than the maximum, the minimum, and the average 
mterA'al icspeetnelA of the first kind, and the minimnm 79 of the second kind is 
longer than the maximum 76 of the first kind This cannot be accidental, the 
same phenomenon is seen in many cases of complete and also of partial A-V 
block," although it is often absent 

That the shoi tening of the P-P intenals Aihicli contain an R is not entirely de- 
pendent on A'agus influence is demonstrated bj' its persistence, though to a lesser 
degree, after injection of atiopiu " The most 1 easonable explanation is as folloAvs 
in A'entricular bradycardia the coronarA^ blood floAV is improved by Aentriculai 
systole , the circulation of the S-A node is improA ed, so that the S-A node huilds up 
and discharges its next impulse soonei Some authors place the improA ement 
m S-A conduction rather than in tlie S-A node 

Third Degiee A-V Blocl — In the absence of primary A-V block there can be 
no peimanent A-V dissociation if A > V, but it can occur Avitli primary A-V 
block For example, let there be primal a' 2 1 block, A = 71, V = 40 The diagiam 
of Pig 2 shoAvs the mechanism Alternate impulses Ai, A3, As, etc , are blocked in 
the A-V node because of the piimaiA’ 2 1 block, otherAvise the mechanism is the 
same as in Pig 1, including tlie peiiodicity and the fixed, relatively long eouphng 
C^vsE 4 — ^Let us fiist examine Leads I and II of Pig 11 There are three 
possible explanations (a) nodal rh^^thm, late 91, Avitli retrograde conduction, 
(b) sinus rhythm, rate 91, P-R = 54, (c) complete A-V dissociation, A = V = 91 
AVith primary complete A-V block, or Avithout any primary A-V block 

Prom Leads I and II of Fig 11 Ave cannot determine Avhieh of the three inter- 
pretations IS correct, though the deformed P of Lead I and the inverted P of Lead 
n favor (a) But in Lead III A\e see the same regular auricular rhAdhm Avith a 
quite irregular ventricular rhythm, this makes it quite improbable that the 
auricular rhythm is dependent on the nodal, and is strongly against (a) though 
it does not disprove it, for there might be forivard block from the node but no 
retrograde block 
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In Fig 10 aie sliOMn tlnee piCMOiis eui\es from the same iiatient taken at 
Intel vals, the top ciuve fiist These einves eleaih shon snius rintlim Tlieie is 
a giadiial change in the P-ivaves, P becoming diphasic in Lead I and negatne in 
Leads II and III, so tint the P-naxes of Fig 11 aie not much different fiom those 
in the last cuive of Fig 10 This indicates moie oi less concInsucL that the P- 
naves of Fig 11 aic not letiogiade, so that explanation (a) is imalid The 
maiked niegulaiity of the -sentnculai beats in Lead III of Fig 11 and in Fig 12 
eliminates (e), so that ne aie left with (b) 

To explain Fig 11* and Fig 12 it is iiniieecssaii to assume the presence of 
any escaped beats, and the maiked vaiiation ol the longei R-R inteiials fiom 112 
to 125 speaks stiongly against escape The regulniitc of Table III also is m favor 
of conduction 
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In Fig 10 the P-R of the tliiee eiiiccs aic 23, 22, and 23, and in Fig 12, Lead I 
the P-R is 32 aftei a full lest of P-P = 70, this is CMdcncc of some degree of 
piimary A-V block Fig 12 lepiesents sinus ilnthm and thud degree A-V block 
nith no escaped beats, the block is moslh 3 2 but is occasionally 4 3 and 2 1 In 
Fig 12 there is a conduction intciial of 65, namely P()R 7 = 65, nith RePo = 17 
The absence of dropped beats in Leads I and II of Fig 11 is due to a lessei dogiee 
of block at that time, as shonn bi the shoiter P-R in Fig 11, Lead I in spite of 
shoitei R-P 

In passing I merely call attention to an instance of sinoauricular block in 
Lead III of Fig 11, in nhich Po is diopped 

Fow th Degi ee A-Y Block — The degree of A-V block mai be great enough so 
that for long intervals no beats aie conducted, and onlj occnsionalh is there 
conduction 

Case 5 — In Fig S is shoun a case of fourth degree block The auricles aie 
fibrillating, at a rate of about 460 , almost all the auricular impulses are blocked, 
and the %entricles lespond to a pacemakei in the crus eoniraune mtli a rate of 50 
Onh one auricular impulse is conducted 

C \SE 6 — (A male of sei ent^ -four i ears ) For foiti -foiii veais this man had 
had a pulse rate of about 30, and for the past three jeais he had Stokes- Adams 
attacks In Pig 9 it is seen that only file P-vaies are conducted to the lentiicles 
in Lead I, and only thiee in Lead II, there is, theiefoie, a high degiee of piimari 
A-V block The abnormahtj of the conducted ventiiculai complexes is doubtless 
due to abeirant conduction in the bundle A-V conduction, nhen it occuis, is 
due to a temporaiy impioiement (cuculatoij'- oi otheiuise) in the diseased poi- 
tion of the bundle, and the conduction of a second beat is pi obablv partL due to the 
local ciiculatoij^ improvement caused by the ventriculai si stole preceding This 
mew IS favored by the histoiy of Stokes Adams attacks, which aie due to tem- 
porary 1 elapses in the diseased poi tion of the bundle 

•To conserve space onlj part of strips I and II (for which Table III Is made) are reproduced 
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An interesting plienomenon is the retiogiade conduction seen in Lead II of 
Pig 9 This -svas frequenth lepeated in unpublished parts of the cun e It seems 
that retrogiade conduction is not at all uneoninion in high degiccs of A-V block 



TOPICS RELATED TO DISCUSSION OP A-V DISSOCLVTION 

The Supe) no) mal Phase — There ai e a number of i ecorded cases in the Litera- 
ture of third or fouith degiee A-V block in -which only aunculai impulses inth 
short recovery periods aie conducted, -while those -with longer reco-iery periods 
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are blocked This apparently paradoxical occurrence is explained by Lems and 
Master’^^ by assuming a supernormal phase, aceoiding to which the passage o an 
impulse through the A-V node is foUowed by a short peiiod of supernoimal con- 
ductivity, so that an auricular impulse very early in diastole is conducted, whereas 
one falling later m diastole falls outside the supernormal phase and so is not con- 
ducted Ashman and Herrmann^ also give curves showing this phenomenon 

It IS necessary first of all to state precisely what is meant by a supernormal 
phase In the discussion of complete A-V block it was mentioned that in ven- 
tricular bradycardia the blood circulation of the S-A node is improved by ven- 
triculai systole , the same is probably true of the A-V node and bundle , this might 
very well increase A-V conductivity Changes in tonus of the cardiac nerves may 
also increase A-V conductivity Hence an apparent supernormal phase may be 
due to improved coronary blood-flow or to changes in tonus of the cardiac nerves 
such as perhaps occurs in Figs 8 and 9 , but this cannot properly be called a 
supernormal phase, a term which should be apphed only to a phase of increased 
conductivity due solely to the passage of a previous impulse over the tissue in 
question, as in the case of an isolated nerve-fiber In neither of their cases have 
Lewis and Master excluded changes in tonus of the cardiac nerves, and in their 
second case they may be dealing with ventricular extrasystoles The occurrence 
of a true supernormal phase of A-V conductivity has not been demonstrated 

Very Long P-B Intervals — ^The question has been frequently raised as to 
how long the P-R interval may be Barker and Bridgman^ state that there is no 
upper limit to the possible length of P-R , this statement is unquestionably wrong, 
for there can be no doubt that if an auricular impulse is not conducted within say 
an hour it will not be conducted at all, so that P-R can never be greater than one 
hour The important question is, however, not how long we think P-B may be 
but how long it actually is , in other words, what is the longest P-R ever recorded? 
Before v e can speak of a P-B interval we must be sure that the B is actually due to 
conduction of the impulse from P, and this is frequently not easy to decide 

There are many recorded P-R intervals of 40 to 50 (in hundredths of a 
second) though thej are uncommon In Case 4, Pig 12, v e have a P-R interval of 
65 The only longer unquestionable P-R conduction internals I have seen are in 
cases of Tliaver-'’ and Heirmann and Ashman, ’= in which there are P-R mtemmls as 
long as 73 But several authors hai e reported longer P-R mten als, ranging from 
80 to 103 * 


»I should like to discuss some ot these cases in a little detail Barker and Bndtnnan* belle-v, e 
they have P-R Internals ot 90 to 103 Careful analjsls ot their cune demonstrate mat the long- 
est actual P-R Intcnal is 43 the R which they say are conducted after me IntS als 90 and 103 
arc clearly escaped heats tollowing block of the preceding auricular Iropulser That er-o rennrts 
a case with P R InterMl ot 103 In his electrocardiograms me P R int^a ryan from r ,4 m 
on me same day on a polygram Is marked an a-c Intciaal of 102 follow^ two beam teter 
a e ot CO the lonP: a-c Intery al is c,ulte unconMnclng m mat me cStdSSon time 73 

Vcnckchacb and W lnUrberg-^ ^ •" mey bellcte mere is a P-R mteia^l of 90 

A diagram was made showing their Interpretation the P-waacs are all alike and „ 

all alike There Is obtlously more man moderate V-1 block pre?enh lna?™m^ a^T,^^^^^^ 
twenty two P wayes and only twelye R-wayes W im such a decree nV \ 

tint there should be as rapid conduction as they indicate P rI 11 tn 'if' *1?'' 

recoyery periods of from 4S to 54, whereas In normal sinus rhythm in me°norTo?i v.i’ titter 

period^ is CO and only uncommonly shows a conducUon time of^s s^rt 

unlikely also tint a P way t should be conducted to an R yrtth an etc Pr<orl it seems 

conduction but mis objocUon alone Is not yalld as yee shSl^te The^e Eo-callcd sklp- 

crpKnallons of mdr cun e both 1 mink more Hktly than )Peir« wi otlier possible 

A-% dlfsoclauon complete except lor IntSfcmnw with a, tc dealing w im 

mehycaulla of S 4 Secondly mere may be 2 1 A-V block ?eveenfL»^f'’' nodal 
P-R of 40 whman and Herrmann’ belfeyS mej baye a P-R o'f 101 n maximum 

eju-he reason for assuming -kip conduction in tbflr cune ce seems to be no con- 
i’ R. It would he mually iusllhable to assume skin eomm ^ cannot accept their long 

__us a P n of ts namely 1 R. In 1-ead 1 of rig « conduction In our Case c „bich ycould yield 
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SJxijJ-Condnciwn — By skip coiKliictiou I mean conduction from an aiiiieular 
impulse P to a ventiieular impulse E nitb an mtei veiling ventiiculai coniplc\ Ei, 
as shown in Fig 3 Can tins occui, and if so, lion ? Cleaily E-i cannot oiigiuate 
in the A-V node, nith a normal conduction time, for otheiuisc P nould be blocked 
and could nevei leacli the ventiicles to cause E, lienee Ei must oiiginate belov a 
legion of block, mz , at a point 0 in the cius commune (Pig 3) , fins piesupposes 
a legion of block B lust aboi e 0 It is also eleai that Ei must be discharged fioiii 
0 befoie P reaches 0, and fuitbeimoic, that Ei is not conducted upnaids, foi 
otbeinise it vould meet and block the douncommg P Since P is to be conducted 
through 0 it must reach 0 a coiisideiable time aftci 0 disebaiges Ej, vliieb can 
oceui only because P is delayed long enough in B If then ne assume such a re- 
gion of block B vitb paitial foiward and complete retiogiade block it is theo- 
retically possible to have skip-eonduetion as slionii in the laiious segments of Fig 
12 That this actually occuis is demonstrated conclusiych bj Scberf V® case in 
which theie is skip-conduction of tipe (a) 

Cuts Commune Blocl — ^^Vith a icgion of block in the cius commune as dis- 
cussed above it is clear that tlie miiiimuni coupling intei\ al EaE (Pig 3) i aries as 
the absolutely i efi actory period of the ccntei 0 plus tlie conduction time f i om 0 to 
the Acntricles, which is shortei than the conduction time fiom the A-V node to the 
\entiieles In this vaj* can be explained cases of A-V dissociation vith inter- 
ference in yhieh the internal of coupling is lelatneh shoit, and shortei than that 
in interference-dissociation The mechanism is similai to that of mterfereiice- 
dissociation, in analogy to Fig , 1 and Fig 2 

Organic Blocl — Before ye can conclude that A-V block is organic ve must 
first shon that it is primary, then ne must be sine that it is not chemical (eg 
digitalis) , and finalli we must exclude Aagus influence vliich is best done by 
injection of atiopin 

SILMVLVRy 

1 A-V dissociation is the condition in yhicli the auricles and the Aeutiielcs 
are controlled by different pacemakeis, if occasionally they lespond to the same 
pacemaker the condition is incomplete dissociation or dissociation with intei- 
ference, otliernise it is complete dissociation Complete A-V dissociation and 
complete A-V block aie by no means the same thing 

2 Primal y oi essential A-V block is block due to piolongation of the re- 
fractory peiiod of the A-V node or the bundle, adventitious A-V block is block 
due not to piolongation of the refractory pciiod but to the fact that the impulse 
reaches the A-V node oi the bundle during its noimal cycbc lefiaetoiy pciiod 

3 A-V dissociation of anj' degiee, even complete, may be pieseiit without any 
primary A-V block, this is inteifeieuce dissociation, and occuis only if AsV 

4 In a legulai series of supiaventiicular complexes interiuptcd bj slioiter 
E-E intervals dissociation vith inteiference must be consideied, especially dining 
the administration of digitalis 

5 Eeeiprocal beating of the heait is the condition in vhich an A-V nodal 
impulse IS conducted back to the auricles, and then this aurieulai impulse is con- 
ducted forward again to the ventiicles Most of the euives lepoited as reciprocal 
beating are reaUy inteiference-dissociatiou Theie aie actuallv four oi fiie re- 
ported cases of true reciprocal beating 
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6 Primal)- A-V block is divided into five degrees instead of tlie foui degrees 
beretofoie eoiisidered 

7 In many cases of complete and of partial A-V block, tbe P-P intervals 
■wbicb contain an E. are shorter than those which do not This may be due to im- 
proiement of the circulation to the S-A node by ventricular systole 

8 A true supernormal phase of A-V conduction denotes a phase of increased 
conductivity due solely to the passage of a previous impulse through the A-V 
node , this has never been conclusively demonstrated to occur 

9 Those P-R inten als recorded of from 0 80 second to 1 03 seconds piobably 
do not represent conduction but escaped beats The longest recorded P-R con- 
duction inter! al which can be accepted without question is 0 73 second A case 
IS shonn with a P-R conduction interval of 0 65 second 

10 Skip conduction is conduction from an auricular impulse to a ventricular 
impulse with an intervening ventricular complex Theoretically this is possible 
with a region of partial forward and complete retrograde block in the crus com- 
mune A case is referred to in nhich skip-conduction actually occurs 

11 Before concluding that A-V block is organic it must be shown that it is 
primary and not adventitious, that it is not due to digitalis or anoxemia, and 
finally that it is not due to vagus influence which is best tested by atropin 

12 The foregoing discussion permits a classification of A-V dissociation into 
the following categories (aside from the obvious instances in early auricular extra- 
systole, ventricular extrasystole, and parox)smal lentricular tachycardia) 


■Witliout prunar) A V block 

A< V (Auricular bradycardia, nodal tachycardia)— interference-dissociation 
rarely A = V — complete dissociation 
With primary A Y block 

2nd degree AT block — escaped beats 


3rd and 4th degree A V block 


5th degree A V block — complete dissociation 


J A ^ T — dissociation -ivith interference 
1. A = T — complete dissociation 


I wish to express my indebtedness to Dr Louis K Katz, at whose instigation this research 
was undertaken, for his stimulating discussion and criticism 
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THE CO'NTROL OF POLLEN ALLERGY^ 


Warren T Yaughan, M D , Richmond, Ya 


TXrHILE sensitization to pollens mar be responsible for attacks of pollen 
'' dermatitis or eczema oi e\eu gastiointestinal manifestations br far the 
commonest symptoms of pollen allergj’ aie hai fevei and asthma The doctor 
in the past has given little attention to the treatment of hay fe\ ei and astlima due 
to pollens, because he has found that not much can be done for these suffeiers 
Even the tieatment "mth pollen crtracts, firet hailed as a gieat panacea, was 
found to fail so often that in many sections it became qmte disci edited Indeed, 
even today it is true that pollen therapy as administeied by the majority of 
physicians is nioie often disappointing than otheivuse 

Incidence — Y^'hen pioperly applied, poUen thciapA mil gi'ie piacticalh 
complete lelief to two-thuds of seasonal asthmatic and hay feier cases AYheii 
properly applied fiiUy 90 per cent mil obtain adequate relief, sufficient foi them 
to be entirely satisfied If these tv o statements can be substantiated, and I shall 
haie no difficulty m doing so, we aie justified in giMiig some thought to the prob- 
lem of hay fevei and astlima due to pollens Thei e being between 3 and 4 mil- 
lion such cases in this country, the pioblem becomes one that touches e'lery man 
interested in the geneial practice of medicine Bah’cat gives a rough estimate of 
2 per cent of the population suffeimg fiom hay feier oi asthma Piness and 
JliUer found, in a caieful suriey of tvo populations totabng 4 000 people ui the 
West, that 4 4 pei cent of one and 3 per cent of the other weie hav feiei wc- 
tims Cooke and Yander Yeer in a similai suiiey in New York found 3 5 per 
cent of the population suffeimg from asthma oi hay fever If one out of tliirtif 
in the population at laige suffeis from hav fevei or asthma from one cause or an- 
othei, allergic theiapy must neeessarilj* be of inteiest to the average physician 
Indeed, it has been estimated that one of cteuj font teen suffers from some form 
of allergy, and this estimate is decidedly consei vatn e 

The question before us is, "what is adequate pollen ti eatment and how should 
it be given, by what measures may we obtain the excellent theiapeutic results 
just mentioned ^ 

Inhalant aUergj^ asthma, hav fevei, and vasomotor ihmitis aie due to a 
variety of causes, poUens, house dust, featheis, animal epithelia, oiris root, oc- 
cupational dusts, piTethrum and other less fiequent causes The appiopriate 

•presentea before tlie Interstate Post Graduate Assemblj llllnaukee September 20 1931 
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treatment necessarily varies depending upon the cause The chief among these 
however is the pollens ' 

The first thmg to lememher is that pollen allergy is seasonal It does not 
persist throughout the > ear As usual there are exceptions, such as workers in 
greenhouses and those who hve where pollen is m the air thioughout the year, 
as in Texas and Southern California But the general rule holds Always sus- 
pect pollens when the symptoms are worse during the waim months of the year 


DIAGNOSTIC REQUISITES 

What are the requirements foi adequate diagnosis of the cause of pollen 
allergy ’ 

A Botanical 8 ui vey — First one must know what hay fever plants are in- 
digenous to the territory in which the patient Lives and the period of their bloom 
This was one of the major problems confrontmg allergists early m their work 
Excellent botanical treatises were available, detailing the distribution of the 
flora of the country, but they were too general for reliable use in this work The 
early tables of distiibution, prepared by the manufacturers of pollen extracts 
weie based chiefly upon these general surveys and were in no sense accuiate foi 
specific localities It became necessary to make local botanic surveys throughout 
the country, pajnng especial attention to those trees, grasses, and weeds which 
have in the course of years been found responsible for allergic manifestations 
Fortunately, such studies have been made, over sufficiently representative sec- 
tions of the eountrj’' and aie as ail able for reference so that, with their aid, the 
man not primarily interested in allergy can develop a fairly satisfactory knowl 
edge of the more important hay feier producing plants in his vicinity Ob 
viously it IS illogical to administer ragweed extract on the Pacific Coast where 
lagweed is not a factor, or Russian thistle, a frequent offender of the West m 

Virgmia where it is of little importance, men though the patient has reacted 
positively thereto xeanea 

A Pollen Calcndai —One must be well acquainted with his pollen calendar 
A young ladj wi h hay fever always beginning in August and extending to frost 
had 1 -en t^d or three successive lears wuth lagweed extiaet no^er witt 

gima by the tendi o^Ai^sr^ dateTwffic^T 

begin, he would haie seaiched elsewhere for the cau% 'iffiis 

to us, we promptly found the cause in goldcnrod and w'cie abf"? 

tient adequate relief ^ ^ ^ ® P^- 

Foi best results one must also be somewhat nf n o 1 1 i 
enough to know wlnt is pollenatincr but akr. i u l^otanist It is not 

season m Tiiginia, has been the heaiiest on reem ^^st pollen 

frequent rides into the countm to see what was n U season I took 

^^h,le ragiieed was meri-whe're I obserred tint “o! 1 abundanth 

dnnt Acios upon acres were almost uniform! ii almost as abun- 

Now, goldcnrod is usualh said not to he i' pretty flower 

" 



242 


THE JOURNAL OF LARORATORY AND CLINIC \L All DICINT 


it because tlie patient can so easih aioid it But tins -veai Yitli the loaclside 
lined foi mile aftei imie ivitli this plant iieailv am dine into the country 
AAOuld lesnlt in adequate CYposuie to pioduce siniptoms Fiutheimoie ne have 
found goldeniod pollen on our slides on the eighth fiooi ol an office building m 
the centci of Richmond A child entiich satisfacfoiilv deseusitired against 
ragweed to which she w’as sensitnc did haAC some SMiiptoms this last season 
■which weie une\plained, until I Aisited her home on the oiitskiits of town and 
foiuid that she Avas plaA’ing most of the daA m a Aacant lot ne\t dooi quite 
OAergioAAui with goldeniod Ilei teachei also had goldeniod in the sehoolioom 
Coseasonal tieatment Avas then instituted AAith goldeniod extiact to aaIucIi she 
Avas sensitne, -with prompt subsidence of SAuniitonis It is aacII theicfore to beai 
m mind that if joui patient is not satisfactoiih icliCAed, the cause foi failure 
maA be othei than inadequate desensitualion amIIi the pollen oi pollens AAith 
Avhieh jou liaAC been tieating him 

"\^Rllle a veiy gieat Aaiicty of plants inaA be icsponsible foi alleigic svmp 
toms, less than two doren aie icsponsible foi fiilh 90 pei cent of the tiouble 
The pioblem of acquiiing piactical e-qieiienee in field botany is theiefoie not a 
verv difficult one 

As a eoiollaiA to the aboAC, aac need but mention that the pollen crtiact 
used foi diagnostic testing must be appiopiinte One must use e'^tiacts of 
those hay fcAei pioduciug pollens to aaIucIi one knoA\s that the particulai pa- 
tient will be exposed Foi the man aaIio aaisIics to get good lesults in a lea- 
sonable peicentage, saA* 75 pei cent of his patients, and aaIio plans on sending 
the more difficult ones to an alleigist Aiho has a gicatei vaiietA of pollens at his 
disposal the neeessaiA bst of extiacts is not laige The list hoAvcAei Aaiies m 
difteient sections of the countiy 

Potent Test Extiacts — The extiacts must be potent Most of those aiail- 
able todaA’ thiough the phaimaceutical couceins aie potent With difteient 
methods of e'vtiaction the duration of the potencA a ones and one should theie- 
foie be acquainted AAuth the duiabilitA of his extiacts 

Rehahle Test Methods — The methods of testing must be leliable Both the 
seiateh technic and the intiadeimal method liaAC then adAocates Piovided 
one has a potent extiact such as a two pei cent extiact the seiatch method aviII 
be found lehable in about 90 per cent of cases This is true of pollens but not 
cquallj so of seieial of the other alleigens The factoi ot safetA' is so much 
gieatei AAith the cutaneous oi seiatch method, aaIicii aac aie dealing AAUth pollens 
that it IS the only method Avliieh can justifiabh be lecommeuded, in mA’ opinion, 
to those Avho have not made a special studj of alleigA’ Heie again I am spealung 
only of the pollens 

I should mention a few points Avhieh in me expeiienee liaAC inci eased the 
accuracy and safetA' of diagnostic pollen testing 

Alwa 3 s pel foi m pollen tests on the aim It this is done the Aei\ laie un 
tOAvard SASteinic anaphjdaetic leaction can be piomptlj' contiolled bA' the appb- 
cation of a touiniquet above the site of the reaction and the injection of 0 3 e c 
of adienalin into the opposite aim 

Place the sciatehes at least one inch, piefeiabh an inch and a half apait 
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Too often the sciatches are placed so closely togetliei as to result in fusion of 
positive reactions and confusion in reading 

If the date of onset of sjTnptoms makes you reasonably certain that a cer- 
tain pollen or group of poUens is responsible, and if the skin reactions have been 
negative, repeat the test False negative reactions are a distinct source of error 
I hai e seen a frank negative in one test become a strongly positive reaction on 
another test made half an hour later 

If in spite of continued negative reactions you still have a reasonable doubt, 
the ophthalmo reaction may be applied This method has been recommended 
especially by Peshkin and I have found it of distinct value A small amount 
of natural dried pollen on the tip of a flat toothpick is introduced inside the 
lower lid Five minutes later this is washed out -with physiologic saline The in- 
tensity of a positive reaction vanes from a little redness at the inner canthus to 
an intense congestion of the conjunctival mucosa with some edema The last is 
rare unless the skin test has been positive, and the test should not be used in the 
event of a positive skin reaction The reading is made by comparison with the 
untreated eye, after which the reaction is promptly controlled with a drop or 
two of solution containing one part of adrenalin 1/1,000 and three parts of boric 
acid solution 

Do not desensitize with eien thing that gnes a positive reaction Use only 
those poUens which coincide on the poUen calendar with the dates of symptoms 
As a rule, use only those that are wind pollenated In my experience it is almost 
a rule to observe positiie reactions to pollens whose presence have not caused 
symptoms, in addition to those which have 


TtuiKAREUTIC REQUISITES 

I hav« discussed b.iefly some of the more important factors m the diagnostic 
studv Natuia It those irlio ivill be making these stnd.es at all fregnenth- mil 
refer to some of the ejellent recent lolnmes on allergy which are now amilable 
Many p.efcr to send their patients to an allergist fo. diagnostic survey, and these 
aie moie partienlarly inteii^ted in the most appropriate method of t.eatmS 

after the pat ent s reactions hale been determined and he has retained for Teat 
ment bv his home physician neat- 

Poicnt Exti acts and Adequate Dosage —Among the requirements for sue 
cessful tieatment ve must again mention the use of potent extractr NW 7 
adequate dosage A patient half desensitized is almost better not f 
at all I can iisiiallv obtain bettei lesults dnuncr ti n ^ * desensitized 

ticnt vho comes m vithout liaMiio- had am nipnnn t ^ 

tient vho Ins had half a couise of ticatmont i than with a pa- 

One of the most pcinicious limdianecs tn o- comes m with stmiptoms 

the commoicial fifteen dose tieatment set "ai tlT^' therapi is 

the p It lent is usinlh onh about half desen completion of the fifteen doses 

the p itient and nsualh his doetoi‘also settlVlnel inthT 

qu >te ti e.itinent h is been -n en Then * * assumption that ade- 

both iiatient and doetor conclude that ’theio”,*^ 
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the lagAveed concentration is relatively low, I alvajs tij to provide a maximum 
dose before the season of twenty thousand iimts This is one of the most im- 
poitant requisites of pieseasonal tieatment Some allergists in sections of the 
country wheie the lagweed count is high, proAude even higher dosage 

It IS unfoitunate that discussion of dosage todaA is complicated by the rather 
geneial use of thiee entirely diffeient terminologies, all of them quite aibitran 
The poUen unit is more frequently used hi the commercial houses Its advantage 
hes in the aioidance of the use of fiaetions One pollen unit represents the ac- 
tne pimciple extiacted from one millionth of a giam of dried pollen 

A second nomenclature is based upon the strength of the pollen extiact in 
terms of nitrogen content If all of the pioteins in poUen Avere antigenic and if 
the antigen contained nothing othei than protein, dosage based upon nitiogen 
content would be entiieh satisfactory Unf oi tiinately, hov'CAei, it has been 

demonstiated that the antigenic actiAutA’’ of a pollen extiact does not parallel 
its nitiogen content This appeals to be due to the fact that a giAen pollen con- 
tains several proteins not aU of which are antigenic and that othei substances 
besides proteins, particularh' poh sacchaiids entei into the antigenic reaction 
The third sj'stem foi leeoiding dosage is the simplest It is probably the 
more frequently used bj' allergists It consists meielj m lecoiding the strength 
of the extract as piepared Thus, a concentiated 2 per cent extiact is called 
1/50 This, diluted ten times or a bundled times is designated 1/500 or 1 / 5,000 
Since, in youi reading, you aaiU come across the first and third classifications 
the moie frequently, it aviII suffice to say that 1 c c of 1/50 concentration con- 
tains 20,000 pollen units, 0 1 e c of 1/50 contains 2,000 pollen units The fifteen 
dose treatment set usually starts Avitli a first dose of something under 20 units 
and ends Avith a top dose of 3,000 units In the ua erage, that is, not the ex- 
tiemely sensitive case, the allergist usuallj' staits Avith 0 1 c c of 1 / 5,000 and in- 
eieases the dose steadily to a top dose aiound 1 c c of 1/50 This top dose is 
obAuously OA'ei six times as stiong as that proAuded in the tieatment set and the 
results are usually pi oportionately moie effective 

Conti ol Tests — third desideratum foi successful therapy is the dcA elop- 
ment of some method of testing during the couise of treatment bi which we may 
determme when the patient has been adequately desensitized The cutaneous re- 
action IS not entirely satisfactoi a^ as a eontiol test, since one maA^ haAC hay feAcr 
eA'en though the cutaneous sensitivity has been entirely abolished and, Auce versa, 
one may be entiiely reliCAcd of hay feA-^ei by treatment eAen though the skin test 
IS stiU positive However, this selves as a fairly satisfactory lough method of 
check and one should always attempt to gne suffieient treatment to render the 
patient negative to tlie cutaneous scratch leaction vnth a concentrated ( 1 / 50 ) 
extiact 

Realizing that theie is this diffeience between cutaneous and mucous mem- 
brane sensitivities, and that our major interest is in rendeiing the patient’s 
mucous membranes insensitive to ragweed, I liaA'e attempted duiing the last 
ragweed season to deielop an eye test compaiable to the diagnostic ophthahno 
reaction previously mentioned, and which will give us moie defiiute infoimation 
prior to the onset of the season regarding the sensitivity of the patient’s mucous 
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membranes For this test we use salme extracts of the dried pollens in concen- 
trations of 5 per cent, 0 5 per cent and 0 05 per cent These we designate as 
1/20, 1/200 and 1/2,000 The test is appbed by introducing a diop of saline ex- 
tract onto the ocular conjunctiva and studjnng the intensity of the eye reaction. 
The direct application of the dry pollen as m the ophthalmo test is not satis- 
factory for this purpose since it piOAides a concentration in the eye far in excess 
of any that will be met with during the pollen season While we have not com- 
pleted the study of our results, I will say that three-fourths of the patients 
whose oeulai conjunctivae are negative to 1/20 concentration will get through 
the season with more than 90 per cent freedom from sjunptoms Of those who 
are sensitive to 1/20 but insensitne to 1/200 tvo-thirds will haie more than 90 
per cent relief These tests were applied two or three weeks before the onset 
of the season, and with those who appeared from the test not to be adequately 
desensitized, treatment was pushed more intensively Their tests showed satis- 
factory improvement just prior to the onset of the season Had we not been ap- 
plying this preliminarj test, we would have failed to give especially intensive 

Table I 

Therapetjtio Ophthalmo Eeactiol 
100% EELIEP WAS OBTAINED IN 

50% of cases who were negative to 1/20 
33% negative to 1/200 

8% postive to 1/200 

90% AND 100% BELIEF IN 


71 4% negative to 1/20 

00 6% negative to 1/200 

41 0% postive to 1/200 


treatment to those who apparentlj requiie more than the average, and they 
would not have been as satisfactorily reliei ed I believe that as soon as we have 
completed the standardization of this therapeutic eye reaction we wall have 
available a much more valuable and direct method for controlling the progress 
of treatment 

Direct Control The doctor who has direct supervision of his patients wiU 
obtain bettei results on the average than the man whose patients are being treated 
through the mtermediarv of another phjsician This is especially true of eo- 
seasonal treatment We hav c dev eloped a fairly standard method of preseasonal 
desensiti/ation, but once the season has begun, the treatment varies from day to 
dav depending upon the pollen concentration of the air This last lagwecd sea- 
son was unusually heavy and the coseasonal treatment that I had found satis- 
faetoiv in 1930 was found to be inadequate in 1931 The much higher nollen 
concentration m the air inquired a eompensaton i eduction of the size of cosea 
M,«l do..gc to m«mt.,„ the haloncc 1„ R,ohmo„d, «l,erc tve Intett the amomt 
of pollen m the .„r cad, d.j, „e e„„ld our eoaeaaonal dosage aeco.dittX 
But M th the patients out of tmn, the time rc,|u,red in conespondence to and 
fiotn the doctor presented tins reads flcMhilitt and the results rntli on, of , “ 

pattents nere somet.me, not gu.te g.m. ,3 ttt.h those nho rtned to U ^e 
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Duthj Pollen Gtapli'f — The ]<isf of llie impoitnnt leqinsites for suceessM 
theiapv IS a sine qua non These me llie pollen piaphs No man should scnouslr 
attempt to Laij\ on pollen Iheiapj Mithont knoAunp fiom daj' to daj the pollen 
pievalenee jn the an 7'he pioeedine is ion simple Nn oidinaiv microscope 
slide coated on one side iMth 'white laselinc is c\poscd on a vindow ledge or on 
the loof, slightly protected fiom i.iin, and in Ihe shade Hien twenh -four hours 
the plate is taken in and a new one icphieed The pollens aie actunllj counted 
undei the mieioscope A mechanie.il stage is helpful Foi standaidiration, the 
baiiel of the micioseope is diawn out until the diamelei of the field is esactlv 
1 4 mm This can easih be done bv focusing on the squaies of a liemoei tonieter 
thambei Foi lagweed, a count of fire sueecssne tups aeioss the naiioiver mdtli 
ot the slide e\pi esses the numhci of pollen giatns pei cubic ^aid of an per 
twenty-folu houis If we wish to alwais express oui tiguies pci cubic laid of 
an, the aiea of the field counted will laiv, depending upon the si/c of the pollen 
giams, but for practical piuposcs this is not nccessan, since the laiiation is not 
gieat and out mtciest is usualh in the iclatnc counts ol the same pollen fiora 
day to dai 

With the infoimation obtained in this wai, we can plot the eiine of pollen 
coucentiation foi each day In mi own office tins is iccoided each cla^ on a black- 
boaid so that the patient also maj studi the ciu\e (Fig 1) H> mi davs in 
which the pollen coucentiation has heeu umisually high, he has some snnpforas 
ho can undoi stand the leason tlicicfoi and know that it was due to a tcmpola^^ 
unusual pieialeneo and not to failme of tieatmcnt Such a patient might haie 
two 01 thiee dajs of hai fcici oi asthma duiiug the season but he undcretands 
why, and is not dissatisfied ^^^lcu asked a leai later what icsults he obtained 
he will saj, “I did splcndidh except on two oi thiee dais, when the pollen con- 
centidtion was unnsualh high and when I had some semptoms ” A patient wdio 
has not studied siicli a chait and wdio expects to get complete lehef will oiilj le- 
mcmbei that he did ha^e simptoins attei all A jcai latei he will say, “I Imd 
the tieatment but I liad asthma just the same ” But the chief lalue of a pollen 
giaph IS in its control of eoscasonal tieatment, since ns I }la^e said, on those dajs 
on wdiieh the pollen prevalence is high, tlie coseasonal dose must be piopoition- 
atelv reduced 

Some years one wall feel that he is obtaining consistently good icsults fiom 
his pollen theiapj, and the next -veai it maj be that w'lth the same tieatment 
the results are disappointing The pollen graph will show how'evei that on dit- 
feient jeais the pollen coneentiatioii vanes decidedly (Figs 2 and 3) Varia- 
tion in lesults was due not to the tieatment hut to the pollen eonccntiation 
Sleteoiologic conditions aie chietlv responsible for the vaijmg pollen concentra- 
tion In 1930 Vnginia was liaid hit bj the di ought There was no ram in 
August until the twentj -eighth when we had a heav'j rainfall of 1 S inches 
There was as a consequence a ten daj delaj* in the onset o± the pollen season iind 
hay fever victims who had had no tieatment weie jubilant vntli the thong it t at 
at last they weie fiee of the disease But there is an old saving, not 
certain in the fntuie save death, taxes and haj' fevei ’ Within thiee days a ei 
the lain of August 28, ragweed commenced to bloom and, making np or os 
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time, shed in imiisual ahuiidanee, so that aftei the fiist of September ive had a 
pollen concentiation heaMci than the a\eiage (Fig 2) 

The 1931 cunes aie most inteiesting (Fig 3) AYe had drawn a probable 
curie before the onset of the season icpiescnting the mean of the picceding fom 



years To our smpiise lagweed fiist appeared on pollen plates a week earliei 
than usual, and the concentiation tluough the season ranged fiom three to seven 
times heaner than anj other season since ive first began keeping leeoids This 
unusually high preialenee of 1931 appeals to hai e been lathei nation-wide As 
fax as Vuginia is concerned there appear to hare been thiee causes First, as 
we have just seen, in 1930, when it finalh started there was an unusually heary 
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distribution of pollen, and therefore an unusually hca-^-y fertilization of seed 
Second, Jnlj in Virginia -was unusuallj hot, the average high temperature being 
80, two degrees hotter than usual But the rainfall was normal, 4 5 inches 
Therefore, ragv'eed like all othei vegetation grew luxuiionsly in July Third, 





pollen pre\- 
Dotted line 


11 August ve Ind the he-n icst lainfall (11 4 inches) that has been recorded since 
Ihc venther bme m vas started in 1872 These three factors, wide distribution 
of seed ibnndant heat and sunlight and plentj of u iter combined to cause the 
unusual jirei alenee of this i eai Add to this sei eral dai s of heavv wind eaily m 
September, uhieh st.rred hige .mounts of pollen into the air >ery carlv m 
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this season we discoveiecl lliat the eoseasonal maintenance dose of pollen ex-tract 
which Dorked beautifidh last jeai was causing leactions The answei Mas at 
once appal ent in the highei afmospheiic eoncentiation and Me piompth cut the 
size of oui eoseasonal dose AVithout the use of oiii pollen giaph Me Mould not 
have cut the dose, patients Mould have had tiequent icactions, and the icsults 
this real Mould hav e been pool So, it is obvious that pollen giaphs are essential 
±01 best lesults 

The giaph foi one locality niav not be usable in anothci The Mind that pie- 
cedes a stoim always stiis laige quantities of pollen into the an and local shoMers 
niaj therefoie cause ciiives to vai\ in difteicnt localities EagMced pollinates 
at diffeient times on the mountain and in the valJev a nule or so aMay The 
cuiwes also vaiy foi ditfeient sections of the coiintiy Diuhani has shoMni that 
pollination begins and ends eailier in the noith and in the cential states than in 
The south The aveiage coueentiation likcMise vanes The average pievalence 
along the Atlantic Coast is alvvajs lovvei than that of the ^Mississippi Basin 

With potent theiapeutic extiacts, with loiovvledgc ot the lequisite top dose 
foi pieseasonal tieatment, Math appiopiiate tests foi contiol of the lapidity and 
thoioughness of desensitizatioii and Mitli knowledge of the pollen concentration 
of the an duiing the season, one is piopeilv equipped for theiapj 

THERAPEUTIC VIETHODS 

There aie in geneial foui metliods of treatment, pieseasonal, eoseasonal, 
peiennial and lusli 

Rush Inoculation which is being cautiously studied by Fieeman in London 
has not and piobabh will not come into general use in this country It consists 
in hospitalizing the patient and giving inoculations at intenals of houis instead 
of davs, building up to top dose Mitliin a niattei of a few davs The possibility 
of anaphj lactic leaction follownug the givnng of such tiemendoiis doses in a 
shoit period is great and the patient must theiefore be hospitalized and iindei 
closest siipeivnsion to contiol leaetions when thev do aiise In England wlieie 
pollenosis is due to the less toxic glasses, this niav' be possible but in tins couutrv 
where the chief offendei is the much moie toxic lagweed, it is a method of tieat- 
ment that must be appioached vnth the utmost caution 

Preseasonal Ti eatnicnt, with injections once oi twice weeldy has been the 
common method of desensitizatioii When pioperlv* giv'en this wall furnish ade- 
quate lelief 111 full}- 75 pei cent of patients The most impoitant factor m pioper 
administration is the leaelung o± an adequate maxinium dose iiiioi to the onset 
of the season In some localities 02 cc ot 1/50 eoncentiation oi 4,000 poUen 
units will suffice A safer minimum top dose is 0 5 c c oi 10,000 pollen units 
One cubic centimetei of 1/50 or 20,000 pollen uiuts will pioteet in almost any 
locality in the United States With some patients this high dosage must be ap 
pi cached with caution The extremely sensitive mav expeiience anaphylactic 
leaetion wdieii approaching tins top dose In this case tieatment must be in- 
creased moie sloM'ly I hav'e had but one patient who has not eventiiall} tolexated 
a dose of 20 000 units without tioiible And if this dose can be leaehed piioi to 
the season, I feel confident of satisfactoiw if not complete relief iiiespective of 
vvhethei or not control tests have been done 
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One occasionally finds an extremely sensitive patient who cannot safely re- 
ceue the initial dose of 0 05 e c of 1/5,000 or 10 pollen units The most sensi- 
tive that I have encountered had to receive an initial dose of 01 ce of 
1/2,000,000 Thereioie, in order to safeguaid against this occasional extremelv 
sensitn'e indnidual it is best before starting treatment to do scratch skm tests 
with the dilutions of pollen extiact, 1/50, 1/500 and 1/5,000 and 1/50,000, and 
to start treatment ivitli that concentration which lust fails to give a positive 
skin reaction 

There is a rapid preseasonal method applicable to those who present them- 
sehcs for treatment too late for one to attain the top dose by gradual increases 
at weekly or semi-weekly inteiials Suppose a patient repoits for desensitiza- 
tion 3 ust two weeks prior to the onset of the season Here, the treatment may 
be given daily or even twuce daih but the doctor must be more alert for anaphy- 
lactic reactions and must be prepared to control them 

Coseasoml Treatment — Originalh it was thought that desensitization treat- 
ment could be gl^ en safelj only before the season and that, once the season had 
commenced, treatment must be discontinued Othermse there was great danger 
of anaphj lactic reaction For the patient to whom preseasonal treatment did 
not give adequate relief there was nothing more to be done 

In 1923 the speaker first described the treatment of a series of patients who 
jiiesented themselves for the first time during the season and -without previous 
therapj Since then I ha\e -varied my treatment, obtaining good results some 
yeais and less good in others In two seasons I attempted rapid coseasonal de- 
sensitization, with inoculations daily or twice daily or every other day, running 
the dose up rapidly to the usual top dose The last year I have rev erted to my 
original method and ha\ e conclusu ely demonstrated its superioriU The general 
principles may be outlined as follows 

The principle of coseasonal desensitization is completeh different from that 
of preseasonal treatment In the latter the whole aim is to reach a high top or 
maximum dose According to the theory of immunity this results m either the 
exhaustion of fixed antibodies attached to the cells or the compensatory produc- 
tion of so manv fiee antibodies in the blood stream that the antigen as it enters 
the lespiiatorv passages is neutialized by the free antibodies before it has an op- 
poilunitv to combine with the fixed cellular antibodies A high preseasonal dose 
ic the desideratum 

In coseasonal treatment no such attempt is to be made and if it is made it 
lesults in failure Frequent small dosage is the secret to success in coseasonal 
treatment One staits in with a small dose, saj 10 or 20 pollen units or 0 1 c c 
of 1/5,000 and gives daih inoculations Irapiovement is usually almost in- 
stantaneous I have seen it occur wnthin thiitj minutes The dose is increased 
bv 20 units c ich dav until satisfacton relief results, and rareh is it nccessarv 
to exceed 80 units dailv for the obtaining of 75 to 100 per cent lelief As soon 
as this is iccomphshed the inteival between doses mavbe increased bv one oi two 
davs 5Vc then attempt to stcadilv increase the interval up to once or twice 
weeUv If sviiiptoms letiim doses are again gi'en daily, and if thev peisist in 
splt^ of tins tin doso is cant mush increased 
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In coseasonal theiapy keep the dose small to obtain maximum benefit, and 
give it as fiequentlj as necessary to maintain the benefit If you continue to push 
the dose up in spite of lelief, i on mil reach a stage irherc the combined dose fioni 
youi inoculation and fiom the inhalation of pollen is too gicat, and then the pa- 
tient s symptoms Mill become moisc instead of better 

Peicninal Ticatmeni — The tlmd method peiennial treatment, folloMS the 
completion of eithei ineseasonal oi coseasonal Iheiapj It is no small task to 
adequately desensitize a patient piioi to the season It seems pooi logic, di- 
rectlj the season is oici, to discard all of the adiantage gained, alloM' the pa- 
tient to again deielop his sensitmti, and to ha\e to repeat the entire process a 
5 ear later In administering peiennial ticatment the injections arc continued 
^lightly below the maximum dose, being giieir eieiv tiro weeks throughout the 
jeai Pi 101 to the next season the task ot lapid descnsitization need not be re- 
peated It wiU onli be neeessan’ to step up the dose slightlv, to the usual max- 
imum Poi example, Muth a top dose of 20,000 units just prior to the season mc 
mil drop down as soon as the season commences to a maintenance dose of 2,000 
or 3,000 units eieiy two Mceks thioiigh the season and on through the year A 
short time before the nexi; season this mil again be stepped up, in the course of 
four 01 five treatments to the usual preseasonal maximum of 20 000 units or 
1 cc of 1/50 concentration 

The adiautages of peiennial treatment nhich Mas first described bv Stewart 
and by Brown are (a) bettei results (b) aioidauce of the mconi enience and 
labor to both patient and doctor of iiitensne pieseasonal dcsensitizafion, (e) 
diminished tendency to anaphylactic reactions, (cl) distribution of the doctor’s 
work throughout the real, (e) the possibiliti of peimanent immunity after three 
or more leais of such treatment, (f) ticatment mar be started at anr time oi 
year 

In both preseasonal and perennial treatment it is nell to drop from the 
maximum to the maintenance dose immediatelr mth the onset of the season 

Anaphylactic Reactions — A word about prerention and control of anaphy- 
lactic reactions This is the hete none of allergic therapv And ret it is 
easily avoided and almost iin ariablj prompth eoutiollable Except in the most 
fulminating reaction, the snnptoins consist in urticaiia, rnolent sneezing, oi 
asthma commg on Mithm a \aiiable peiiod after inoculation A leactioii of any 
great sererity muU oeciu Mithm the first half lioiii or foiti-fi\e numitcs Eeac- 
tions maj' oceui after this but aie usualh easih* contiolled with ephedrin It 
therefore the patient remains in the office thirty to foitr-fiie minutes he can 
safely lea^e, pioiuded he undeistands the sMnptoins of reaction and that he is to 
take ephedrin in the ereiit any of these symptoms appeal He should under- 
stand that he is to take his ephedrin capsule and report back at once to the office 

Reactions at any time are usually promptly controlled by the methods out- 
lined by Duke and Insley Immediateh' uiion the appeal ance of symptoms a 
tourniquet is placed upon the aim abore the site of inoculation and 0 3 cc of 
adrenalin is introduced into the other arm Simiptonis are usually prompth re- 
bel ed and the patient lapidh expeiieuces adrenalin sj-mptoms The toumiqiiet 
IS loosened and tightened at inter rals orei a period of half an hour to an hour 
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or two, until it can finally be left off peinianently without letmn of symptoms 
All of those who attempt desensitization thelap^ should lead the aiticles by 
Duke and Insley in the oiigmal 

As a pi ecautionary measure, ■when any treatments are given duiing the sea- 
son, we alwa'^s administer 0 3 cc of a mixtuie of equal parts of 1/1,000 
adrenalin and 3 per cent ephedrui in the same syiinge with the alleigen extiact 

RESULTS 

The steady improvement in aUeigie therapy is exemplified in the lepoi’t of 
Cooke, Vandei Veer and Spain in which they have compared then results from 
year to jear In 1915 they obtained excellent results in 4 per cent Eleven 
years latei they obtained excellent results in 39 per cent Their good results 
for 1915 total 47 per cent and in 1926 50 per cent Their poor results in 1915 
total 31 per cent and in 1926 11 pei cent No improvement was obtained in 15 
per cent in 1915 as contrasted •with only 3 pei cent in 1926 Gay has concluded 
that on the average, desensitization therapy reduces the period of seasonal dis- 
comfort from a month and a half to a week and a half 

Table II 
BESTJI-TS 1931 


BEniitEF 

PERENNIAL 

PEESEASONAL 

COSEASONAL 

(%) 

No 

% 

No 

% 

No 

% 

100 

12 

46 3 

1 

76 

6 

40 0 

90 

6 

231 

5 

38 5 

3 

20 0 

7a 

6 

23 1 

5 

38 5 

4 

26 7 

50 

2 

75 

2 

15 4 

2 

13 3 

Satis 







factory 

75 100% 


92 5 


84 6 


86 7 


Table III 

RhSELTS 1930 AXT> 1931 


ilETHOD 

SATlSnCTORY PESULTS 
(75 100% relief) 

Coseasonal 

73 3% 

30 cases 


Pi eseasonal 

79 4% 

34 eases 


Perennial 

93 6% 

47 cases 



All allci gists h^^e had similai experience Comparable improiement has 
boon aibieved in each of the thiec tomiiioii methods of tieatment In my omi 
cxpciicncc the loin outstanding recent adrances liaie been (a) increase m the 
maximum puscisonal dose (b) the dciclopment of control tests, (e) frequent 
and small coscasoinl dosage and (d) pcienmal treatment Undoubtedly pereii 
nnl tieatment has m m^ cxpeuence been pioductne of best lesults Up until 
tins \eai I hue felt that preseisonal tieatment nas supcrioi to coseasonal In 
1930 100 pci cent of oin patients obtained satisfacton relief following perennial 
dcsensitiAition <^e\enls one pei tent obtained compaiable relief from picsca- 
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sonal treatment Si\tj pei cent ^vere adeqnateh lcllc^ed fiom coseasonal ticat- 
meut This jeai, hone^el Auth the establishment of the punciple of small 
dosage, oui coseasonal lesults haAc been as good as oui pieseasonal Eithei 
method, should, hoAvcAei piohabh' be foIloAAcd Ija- peiennial theiapA* 

COSCl USIOK 

TAAcntA Aeais lune iioaa' elapsed since desensiti/ation to pollens Avas firet 
undeitaken bA’ Noon and Fieeman Results, at fiist mediocre, liaAC been gzadu- 
alh impioAed Aeai Iia Acai until at last aac haAc i cached that stage AA'herc, pro- 
Auded the e\peiience and piinciples iaoaa aAailablc aie piopeilv applied, one may 
pioeeed AAith tieatment, setuie in the knoAA ledge that his patient aaiU leeeiAe AAith 
AeiA raie exceptions liom 75 to 100 pei cent leliet fiom sj-mptoms This is 
truly a remaikable aehicAement and repicsenfs the icsiilts of collaboiatne effort 
of a large gioup ot eaniest students ot allcigA 

We haie ahiiost leached that stage Aiheie A\e can inodifA the ancient dictum, 
m saAing “nothing is eeitain in the iutuie except death and taxes ’ 

SOS Pkofessioxal Bumnixr 


OBSERVATIONS ON THE ACCURACr OF THE RABBIT OVULATION 
TEST FOR PREGNANCY*^! 


H H W \Rr, Jr , IM D , and RoLmvxD J JIaiv, Ph D RicrtMoxD, V \ 


C HIEF among tlie lequisites of a good clinical test aac must hst accuracA, sim- 
pbcitA, and lapiditA Thus m consideinig the Aaiious hoimone tests for 
piegnancA, aac find that Fiiedman s modification of the Aschheini-Zoiidek test^ is 
appaientlA the most lapid, since lesults arc obtained Avithin foitA -eight horns It 
IS also extiemely simiile, nianj iiiAcstigatois using but one injection of mine into 
a labbit In addition, a niaeioscopie examin.ition of the oiaiies for corpoia hem- 
oiihagiea suffices, thus oliAiating the uecessitA^ of histologic prepaiatious The 
aecuiacA of this method, hoAvcAei, has not yet been fullj established Out of 
OAer 1000 tests lepoited in the liteiatuic aa^c find appioximately ten eirois, result- 
ing in an accuiacA' of oaci 99 pei cent Each at that some of these eiiors aacic 
undoubtedly due to Aaiious technical mistakes Tins is superioi to the aecuraci. 
of fiom 96 pci cent to 98 pei cent foi tlie Aschheim-Zoudek test, as lepoited by 
IVliite and SeACiaiiee - 

Our inA estigation aaos begun in Jmie, 1931, Arith the idea of using the labbit 
OA Illation test onh^ in those cases in aaIucIi the diagnosis of a possible pregnancy 
AA as impeiatiye, but doubtful, accoi ding to the usual means of examination Tins 
AA'e beliCAed, might constitute a moie iigoious and Aaluable test of the method. 


•From the department of Obstetrics and the department of Ph>sJo3og‘> Medical Col- 
lege of Virginia 

Recei^ ed for publication January 28 1932 v 

tThis in\ estigation was made po«5sibie b> a grant from the Valentine Researen i unu 
“We are also indebted to Dr W R, Bond for lii*s assistance 

Read before the Richmond Academ% of Medicine Ko\ ember 24 
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than would the indiscriminate application of it to cases easily diagnosed h's other 
procedures 

Table I shows the diffeient technics and results of various iniestigators 

Table I 


j A510LXT IXJECTEB 

TIME 

NO CASES 

j ERRORS 

1 

Fnetiman and Lapbam’ 

4 e c 1 1 d for 2 davs 

48 lir 

92 

1 

i 0 

2 

Scbneider*' 

5 7 c e 

24 30 lir 

1 200 

2 

3 

Eeinbart and Scott'* 

j 5 cc 

24 hr 

150 

2 

4 

Martins’ 

i 5 c c 

1 48 lir 

100 

0 

3 

Magath and Bandall' 

7 15 cc 

30 hr 

85 

1 

6 

Bradford and Todd’ 

10 12 c c 

24 hr 

22 

0 

7 

Davis and ‘Walker' 

10 c c 

24 hr 

65 

2 

8 

Beaalej ” ! 

1 

1 

52 

0 

9 

Wilson and Corner" 

3 c c ' 

16 hr 

196 

1 

10 

'White and Sevetanee* i 

10 e e 1 

48 hr 

40 

1 

11 

Ware and Mam 

10 c e 

48 hr 

100 

1 


(Bcsults here reported) 



1102 

10 


The age and weight of the rahbits are of no particulai consequence so long 
as the animal is mature, since some breeds are much laiger than others, and may 
mature at different ages The lablnts we use are Aurgin female chinchillas, file 
months of age Thei are obtained fiom a breeding farm, so that all aie of the 
same stiam, age, and -weight, and baie been completeh isolated from males foi 
seieral months Of late we haie kept these rabhits in iiidnidual cages a week 
piior to use, m order to preicnt possible formation of coipora hemorrhagica 
through mechanical stimulation of the genitalia The urine injected was the first 
specimen -voided in the moniing Samples collected from pregnant patients at 
othci times during the dav oiten gi%e weak positnes, probably due to a lack of 
concentration of the hormones No aseptic precautions were taken, but unless 
the urine was to be used within a few hours, it was kept on ice Nei ertheless, 
seieial specimens which had been Kept at loom temperature for seieial daj^s stili 
produced good lesults 

During the fiist 20 tests wc used two injections of mine of 10 c e each, into 
the marginal ear sein The second injection was made twenty-foui houis after 
the first, and the i abbit killed forti -eight houis following the first injection This 
method mas be adsisablc in cases ot veil eailv pregnanej where the hormones 
aie not eomcntiated, hut m oidci to simphfv the test as much as possible, for 
c est of the imestigation we used hut one injection of 10 c c , killing the animal 
m orn eight hours This happens to he exaeth the same method^s nserhj 

or w nivest, gators examine the test animal at the end 

of twentv ovn hours oi less In our expeiience however, this has not proved 
ii„ enough Occisiomlh wishing to obtain a result quiekh, we have injeeted 
two la hints w It 1 the one spoeimen of «i me, killing one labbit in twentv -four horns 
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labbits gaA e the typical i esiilts of a positn e test This makes us feel that twenb - 
foul houis IS uot ahiais sufifieient time, in spite of the e\cellent lesults of 'Wilson 
and Coinei,” yho allou but sixteen houis to elapse befoie examination Occa- 
sionally ye haie allowed seieiiti-two houis to elapse, without am detiimcnt to 
the lesults 

Besides the mam coipoia hemonhagiea found in the manes of rabbits in- 
jected with piegnanci mine, we hme noticed that the utei us is also much ciilaiged, 
and geiieially leij Jn'iicieniic, in comparison to the small white iiteius usually 
pieseut 111 negatne cases This difieiencc is so stiiking that in the niajoiiti ot 
the cases a diagnosis ina-s be made when the uterus is exposed, and bofoie exam- 
ining the oiaiies This sign has inoved of Aalue in tlnee cases ol appaient spon- 
taneous foimation of eoipoia licmoiihagica ot labbits in winch uiine fiom non- 
piegnant patients had been injected As indicated hi 'Wilson and Conier,^' tlieie 
IS not much difficulti' in the dilteientiation of these false positncs bi the fact 
that the coipoia hemonhagiea aic a dull led and the iollicles aic loimded rathei 
than conical In these tlnee eases, thcio weie onh fiom one to tlnee corpora 
hemonhagiea piesent, and the iitcius was small and pale Occasionally, but not 
often, nonpicgnant in me will cause cnlaigement oi the nteiiis, or pregnant mine 
iiiaA not pioduee iiteiine eiilaigement This uteiine In pcitiopln is moie notice- 
able in A 11 gin ieinales than in those aaIikIi Inne had A'oung Anothei adiantage 
m using Aiigin labbits is that then o\anes aie small and clean no tiaces of de- 
generating coipoia lutea being piesent, so that lesults aie unmistakable 

The onh eiioi we haie iound A\as a negatne icsult following injection of 
uiiiie fiom a patient lound to be piegnant at opeiation Uiiue collected a few 
hours following opeiation gaie an excellent positne leading, as did specimens 
foi tA\o daAs following the lijsteiectomA' Since the hist iiiiiie sample had been 
collected aceoidiiig to the ordinars A\aid routine, theic is of com'sc a possibility 
that an intei change aa ith a spccuncn fiom anothei patient had occuiied It seems 
highly impiobable that a specimen collected piioi to opeiation should gne a nega- 
tiye test, since those following liysteiectoniA gaie positne leadings 

A comparatiA eh laigenuinbei ot in jeeted i abbits died, possibh because of the 
so-called toxic uiuies Out of mei 170 labbifs injected, fifteen died ivithin ten 
nunutes to tw entA -foiu bom s follow mg injection In no case Avas tlus due to 
cloudy 01 alkaline mine, foi all cloudA specimens Aweie filteied and although Aie 
do not loutmeh test the acidity of the mine, this was done in cacia case folloAC- 
ing the death ot the labbit In none of these was an alkaline mine foimd Fia e 
of these deaths Avcie caused bj mine fiom a case of liAdatidifoim mole and tour 
fiom a patient with eluomc uephiitis and following a theiapeutic aboition The 
othei deaths A\eic scatteied, hut occmied diumg the extiemely hot Aveathei of 
the past summei, and maj liaAC been in pait due to the high tempeiatme We 
have uot tiied the detoxification of such mines bj exti action Anth ethei, as leeom- 
mended bA Zondek Mai tins® helicAes that such a pioceduie actually inci eases 
the sensitiA itA of the test 

The explanation of the foimation of coipoia hemonhagiea in the oiaiies, fol- 
lowing injection of mine fiom a piegnant patient, is that these lesults aie now 
beliCA ed to he due to the iiioduction of lioiniones hi- the placental tissue, and then 
subsequent exeietion m the mine Among these hoimoues aie fomid two which 
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closely simulate those produced hi the anteiioi lobe of the pituitai i These cause 

maturation of the follicles, omlation, foimation of corpoia hemonhagica and latei 
corpora lutea Indirect proof that the placenta may serve as a source of hor- 
mones, has been offered by sei eial im estigatois Collip'= has demonstrated that 
human placental tissue contains laige quantities of hoimones Others” have 
found that following castration of piegnant women, the urine at term contained 
at least the female sex hoimone This apparently proses that other tissues, pre- 
sumabh placental, were able to secrete this hormone in the complete absence of 
the oiaries Again, Wilson and Coiner’* found that in cases of incomplete abor- 
tion, positive results mth the labbit test aie obtained so long as living placental 
tissue remains Both the h 3 datidiforni mole and chorionic epithelioma also ap- 
parent!}' produce these hormones, since positive results with omlation tests are 
obtained in these cases In fact, Ehrhardt’= reports that the diagnosis of liyda- 
tidiform mole ma} be made because of the extremely large amounts of hormones 
excreted This endence, although indirect, leads one to believe that the placenta 
actively forms these substances rather than meiely serving as a storage place 
for them 

Snvder and Wislocki’® report that urine from pregnant animals such as the 
monkey, rat, cat, and dog, do not gir e a positii e rabbit omlation test 

The excretion of these hormones in the uime may be due to the huge quanti 
ties present in the blood Ehrhardt” transfused nonpregnant women with 500 
c c of whole blood obtained from pregnant women and demonstrated the presence 
of hormones in the recipients’ urine with the Aschheim-Zondek test 


CLIXICAI REPORT 


We hare tested specimens from 150 patients, and hare followed 100 of these 
patients until the presence, or absence of piegnancr could be proved A total 
of J 35 specimens of urine hai e been tested on these completed cases 


One hundred pntients were CNamined bceausc pregnancy ■>vas questionahlo This group 
mi} be subdivided into tno groups 

a Sivtj three patients nho submitted 87 specimens und had a similur number of tests 
completed All were positne 

b Thirti se^en pitients who submitted 48 specimen? ^nd bad a similar number of tests 
completed All were ncgatiie 

Analysis of positne group 

There were 4 cases of carlv pregnancy gning positne results 

The first was e\ imined tbirti d ijs after her last menstrual period or six davs after the 
patient expected to menstruate 

Tlic second was examined thirty five dais after her last menstrual period or seven days 
after she cipcctod to menstruate 

The third was cvamincd forti t«o davs after her last menstrual period or twelve days 
aftir she expected to menstru ite 

The fourth ms cx.iiiiincd forti dais after her last menstrual period or twelie days after 
she expected to menstruate 


One CISC, rirs 0 M, had iiii«ecd three periods She was diagnosed is a case of by da 
tidiform mole, and gave a positne test Three d ivs Liter she passed a p irt of the mole and 
wis curetted lightly Follouiug the curittemeiit fourteen tests were made oior a period of 
two months ino rabbits died in from ten minutes to twenty four hours after iincction and 
pnnot he r. ported is test iiiimals fne ribhits gaio positive tests before operation A 
histcrectoi.ii ms done on this patient two months after she packed the mole, and specimens 
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tested duh TJie test is positnc on i spceinun collected twenti four Iiours nftcr opcrition 
mid neg^t^Tc on n specimen of iinno collected foifi eight hours after the Instercctoniv (Table 
11 ) 

Table II 

Mes 0 AI , Last AIf\steu\l Period Mat 10, 1031 Admitted to Memorial Hospital, 

Auglst 4, 1031 


DATE 

RABBIT TESTS 

rEStJIiTS 

Aug '3 

J? ibbit inipctcd 

Positive 

Aug 11 

Passed mole 

— 

Aug 12 

Curetted 

— 

Aug 13 

Rabbit injected 

Positive 

Aug 14 

Rabbit injected 

Positive 

Aug 17 

Rabbit injeclcd 

Died in 24 Iiours 

Aiig 20 

Rabbit injected 

Died in 24 Iiours 

Aug 27 

Rabbit injected 

Died in 24 hours 

Sept 2 

Rabbit iiijecfed 

Died in 24 hours 

Sept 0 

Rabbit injected 

Died in 24 hours 

Sept 9 

Curetted 

— 

Sept IS 

Rabbit injected 

Positn c 

Oet 4 

Rabbit injected 

Positne 

Oct 6 

Rabbit injected 

Positne 

Oet 10 

Hastercetonn 

— 

Oct. 11 

Rabbit injected 

Positne 

Oct 12 

Rabbit injected 

h7cgativc 

Oct 13 

Rabbit injected 

ICegntivc 

Oct 14 

Rabbit injected 

Negative 


Three patients Mith tubal pieffuancics tveie tested and all g.ne positne tests 
The earliest test Mas made si\ d<ns aftei the menstinal penod mos due These 
tliiee patients neie opeiated upon and the etidenee of ttibal piegnanct Mas posi- 
tne Tmo of these cases Mcie pioted to be tubal piegnancies bt microscopic 
e\amiuation of the tubes One case at the time of operation Mas clinically a rnp- 
tiiied tubal piegnnncj but Mas not studied fui-thei 

Tmo patients Mith multiple piegnancies gaie positne tests befoie delnen 
Tm 0 patients, one m itJi hrpei tension and tbe othei m ith preeclamptic toxemia 
also gave positne leadings bcfoie delneii In one of tliese eases the pregnaiiev 
Mas intenupted at the second month, by abdominal In sterotomv under spinal anes- 
thesia, and evei v labbit iniected aftei tlie aboitioii died almost imniediateh , even 
avith a decreased dose of iiiiiie EMdently the toxicita of tbe uiiiie luci eased de- 
cidedlj’ after teiniiiiation of the pregnanci Tbe reniaining eases m this gioup 
weie later pioved to be iiornial piegnancics 

The gioup Mliich gaAC iiegatne tests Mas composed of 37 patients and mai be 
divided as folloM s 

2 patients Mith o\ anan cjsts 

3 patients nitli tuboov irian abscesses 

1 patient ivitli tubercular peritonitis 

2 patients iTitli fibroids of the uterus 

1 patient ivith a iiiissed abortion 

2 patients fortj one a cars old later confirmed nb cases of delavtd menstruation, 

probabh because of the menopause 

One patient, lepoited as a missed abortion, gate a negative test She had 
missed fciii meiistiual peiiods and had been clinicallv diagnosed as piegnant 
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During tlie sis weeks prior to tlie time her urine n as tested her uteius had not en- 
larged'" Two days after the specimen of urine was tested this patient passed a 
macerated placenta and fetus The utenis was curetted hut no normal healthy 
placental tissue w as found 

This case furtliei substantiates the finding of 'Wilson and Corner'^ w'ho le- 
ported two cases of missed abortions Positive tests weie obtained in both during 
early pregnancy, and negative ovulation tests w ere produced by both cases before 
the uteri v?ere emptied A few' days later maceiated placentas weie obtained in 
each case Keinhaidt and Scott" also reported one ease of missed abortion which 
gaie a negative test Autopsy on this case leiealed a detached and macerated 
placenta 

Tw'O patients thought to be piegnant gaie negatne tests, and were proved at 
the time of operation to have utei me fibroids with no evidence of pregnancy These 
cases give fuither evidence that uteiine fibroids do not gue a positive test, and 
help to substantiate the conclusions of Dans and Walker® that the positive test ob- 
tained by them from a patient w ith uterine fibroids w as a technical ei ror 
The remaining patients in this gioup weie complete aboitions 
Five patients formerh reported in the positive gioup deserve further men- 
tion as they w ei e tested aftei deln ery The earliest negatn e i eaction was obtamed 
twentj-fom hours aftei deliveiy, and the latest sevent’i-two houis after delivery 
These results eoriespond with the findings of Wilson and Cornel” w'ho made daily 
tests on 16 patients after delivery 


SUMMARY 

We hai e tested 150 patients foi suspected pregnancy with the rabbit ovulation 
test, and latei established the diagnosis clinically m 100 of these This test has 
proi ed to be accui ate w itli but one possible exception The numbei of eases now re- 
ported in the litei ature is o\ ei 1000, w ith an accui acj of over 99 per cent 

We have found the rabbit OMilation test to be of paiticulai advantage in the 
diagnosis of hi datidif orm mole, missed abortion, ectopic pregnancies, uterine fi- 
broids, menopause, and tuboovaiian abscesses The earliest pregnancy giving a 
positive lesult was six dais aftei the menstrual period w'as due Following de 
In ei 1 a iiegatn e i esult w as obtained in from tweiiti -four to se\ enty-two horns 
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SEDBIENTATIOK RATES OP THE ERYTHROCYTES IN GENERAH 

DISEASE^ 


Denter M Vickers, A B , M D , F A C S , and Rlth Durxee, Cambridge, N Y 


OINCE tlie initial publication bj Robin Fabiaens on the “Suspension Stabiliti 
of the Blood, ” some ten xeais ago, numerous othei articles have appealed and 
the deteimination of the sedimentation rate of the erytluocites has become one 
of the moie usual laboiatoiy tests The simplicitv of this test, and the striking 
clean-cut positneuoss, oi negatneness, of the technical lesults, malang it a lest 
easily read and lecorded, with a tendency to defimteh fall into upper or lower 
registeis, make it one of the useful tests in the hands of the clinical pathologist 
The climcal mteipietatiou of the icsults is another matter All the informa- 
tion on this IS not jet at hand Scatteicd icpoits on special diseases haxe been 
made hut the test in gcneial diagnosis has not x et been completely exaluated 

The test lias been used in tubeiculosis and is of consideiable xalue when cor- 
related with othe: blood findings In acute appendicitis, a disease xxheie earlj 
cbagnosis is essential, the test does not add especially to oui diagnostic acumen 
Adams Raj' showed that it was not of gieat xalne in the diagnosis of cancer and 
our results substantiate Ins woik In the cailx cases the late may* be normal or 
slightly iiici eased, and in the late cases it may' be only shghtly pathologic The 
accompany mg circumstances, the pi escnce or absence of infection or ulceration, 
the extent of tissue im olved, and the situation of the tumoi, apparently hax e much 
moie to do with the sedimentation x elocity than the meie piesence oi absence of a 
malignant process 

The estimation of this late, technically, is accomplished by one of two 
methods, using a standaid time and measuring the distance of the settling cells, 
01 bj’ using a standaid distance and noting the vaiiable time The first is the 
method of Pahraeus and 'Westeigien The second is generally eaUed that of 
Linzenmeii In this senes, xre haxe piefeiied the second method although they 
haxe been checked against each othei and are perfectly comparable - 

Briefly the technic is as follows a small Lmzenmeir test tube, graduated at 
1 c c and being about 50 mm long, graduated as w ell at 6, 12, 18, and 24 mm from 


•Prom the Alary AlcClell-vn Hospital 
ReceDed for publication, Januarj 4, 1932 
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the lee mark is used T\\ o-tenths cubic centimeter of a fresh 5 per cent solution 
of sodium citrate is draira into a steiile “insulin” syimge, and 0 8 c c of blood is 
added directly from the patient The resulting 1 c e is placed diiectly in the test 
tube, 11 ithout undue agitation, and the time noted The numbei ot minutes re- 
quired for the red cells to settle doivii to the 18 mm mark and leave the clear 

Table I 


MAOnOSlS 


KO 


Normals 
Male 
Female 
Neurasthenia 
Acute rheumatic fever 
Atrophic arthritis 
Osteoarthritis 
Bcnal or ureteral ealcuh 
Cjstitis 
Pyelitis 

Pernicious anemia 
Pelvic abscess 
Localized infections 
Septicemia 
Phlebitis 

Tuberculosis, active 
Tuberculosis, healed 
Lobar pneumonia 
Bronchopneumonia 
Acute bronchitis 
Chronic bronchitis 
Influenza 
Diabetes 

Diabetes ivith gangrene 
Chronic cardiac lalvular 
disease 

Acute cardiac disease 
Appendicitis acute 
Preoperatuc 
Postoperatnc 
Appendicitis chronic 
Preoperatuc 
Postoperatiic 
Tumors 


Nonmahgnant 
^labgimit 
Pregnanes 
Pernicious \omiting 
Incomplete abortion 
Premature deliicn 
Toxemia, eclampsia 
Aornval postpartum 
Hernia, pre and postoper itive 
Practures 

Choluistitis, chronic 
Chop ostitis acute 
Catarrhal jaundne 
Cirrhosis 


Artt riostUrosis 
ll'pcrtrophi of prostate 


Total 


or CASES 


5 
8 

6 
5 

16 

5 
4 

17 

3 

4 
10 
19 

7 

3 

10 

3 

7 

6 

5 

3 
5 

11 

4 

13 


1 

9 

4 

9 

9 

26 


3 

1 

3 

4 
15 
31 

3 

3 


S 

<1 

34S 


HIGH 

LOtV 

avehaoe 

302 

130 

254 

414 

120 

226 

361 

125 

224 

39 ^ 

5 

22 

^33 

9 

218 

49 

40 

44 5 

377 

109 

262 2 


sedisientation time in minutes 


18 

39 

50 

140 

33 

55 

31 

316 

81 

78 

82 

83 

197 

340 

47 

434 

187 

129 

260 

205 

260 

148 

221 


13 
8 

11 

8 

12 

8 

9 

6 

125 

15 

11 

14 
17 
29 
51 
27 

60 

21 

129 

24 

40 

5 

11 


27 5 
131 

28 7 
241 
40 2 
18 6 
24 3 
161 

194 2 
35 3 
35 7 
45 

47 3 
66 2 

186 2 
35 5 

198 

48 7 

129 
59 2 

116 5 
110 

62 
52 2 


42 

113 

31 
51 

136 

310 

158 

230 

32 
310 

oo 

278 

200 


10 

63 

31 

35 

08 

26 

8 

66 

17 

70 

11 

20 

13 


30 5 
89 

31 
42 

115 7 
121 2 

66 3 
130 
24 7 
190 
16 5 

116 
108 
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plasma aboAe is called the sedimeiitatiou time As is slioMii in Table I, this i\ill 
laiy from a fen minutes, in the inoic acute cases, to seieial hours in the noimal 
indn idual 

This condition is thought to be“ one of the fundamental lesponscs of the bodr 
to disease and eompaiable to fever oi Icucoc'^ tosis Tlie mechanism is piobablv a 
relative inciease in the globulin and fibiinogcn, nith a deciease in albunun in the 
serum This changes the surface tension and the viseosifv of the seium though 
the ph'\sical-chemical lelationship is doubtlessh complex and ma} invoice other 
factois 

Clinicallj, an ineieasiiig sedimentation time means that the patient is im- 
piocing, and comerselr a diminishing sednncntation time means that the patient 
IS getting worse A shoit time (a lapid late) indicates the piesenee of some scccie 
inflammatoi V condition , a longci one the absence of inflammation 

To gam an adequate idea of the a alue ol this test, aa e lan a senes on 348 of our 
patients, Avith the icsults sIioami in Table I and Pigs 1, 2, and 3 These Avere gen- 

^3^*1 *" t a t *, Rfl.l't I „ rfrvB.fi 


'S 


o 30 !«<' r© « tw ifT* -jjo •*» a «• 

*S<d *<• Trne »• Hitfra 

Fife 1 

eial hospital patients, both medical and suigical, and include a wide carietj of 
chnieal conditions 

First on the hst is a gioup of 13 noimals muses, technicians and doctois, 
or those hospital patients admitted foi obserc ation and shoAVing no symptoms oi 
signs of disease These veie ail ocer tico horns, extended up to six houis vith an 
aemrage of aioiind four In oui expeiienee this has been quite uniform, and any 
late imder tevo hours, oi especially undei one lioiii, leads to fuither study to 
ascertain the type and extent of organic disease 

Then ve studied an inteiesting group of patients cyitli loint disease Pme 
eases of acute iheumatic fec'ci shoved an aieiage sedimentation time of 22 min 
utes This agrees vith the voik of Einstenc' Avho found that the sedimentation 
rate in acute rheumatic fevei shoAved an ec en gi eatei i elative inei ease than the 
leucocyte count, and that this index lemauied positice seceial dacs to seceial 
weeks after the white count had become noimal The test became positive veiA 
quickly after the indiAudual clinicallA' shoved sAvollen joints and was positive 
even in cases where the vliite blood count Avas low 

A gioup of 16 eases, in which the clinical diagnosis of atiophic aitbiitis had 
been made, had an average time of 21 S minutes a arjnng in the i datively naiiow 
limits of 9 to 33 minutes Five osteoaithntis a aiied fiom 40 to 49 minutes, Anth 
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an a\era<^e of 44 5 This agiees with the woik of Dawson, Sia and Boots' from 
the Pres^jdenan Hospital in New York, in nhicli thev found that the sedimenta- 
tion rate of the red cells was parallel to the seienty and extent of the process, 
though in cases of the so-called osteoarthritis the sedimentation rate, while as 
a rule, is increased, rarely attains s alues obtained in the other ti-pe of the disease 
They report a list of 196 cases 

A third group of 6 in which the clinical diagnosis of neurasthenia was made 
shou ed times i ai jung from 125 to 361 minutes, inth an average of 224 We do not 
say that these patients had no physical disease, but at least there were no other 
definite, direct clinical signs of it 

Increased familiarity ivitli this test, therefore, has caused us to place in- 
creased reliance on it in separating these groups We are all iamihar nith the 



Fig 2 


clinical pietuie of the patient uho complains of pain in the shoulder, hip or arm, 
and m uhoni ordinar\ plnsical examination, leucoeide and diffeiential count, 
\ rai , etc , mac shon no abnormaliti Has this patient an each arthritis without 
plnsieal signs oi is he liaMug pam uithout plnsical basis" The question fre- 
quenlh is laisod in compensation cases and tlie phisicidii on the uitness stand 
lu spates to commit himself too fai m cither direction It is in just this gioup of 
t isos that the cell sedimentation time has prosed of gieat lalue 

h’olloMing up those cases uith a short sedimentation time (an increased rate) 
Mithout othei iilnsual signs i\e haie found in our senes that soonei or later thev 
shou definite signs of mint iinohcmcnt uhich ma\ or mas not impiose under 
ticatmcut And the gioup uitli noim.il sedimentation rates ha\e, m our expen- 
eim shoMii 110 fill tin 1 clinic il signs of oiganic disease We feel tliat the test is 
of distinct \ dm in this dificiential diagnosis 

-tnotlnr group in uhich the test is of clifiereiitiatnig xalue is m urologic 
conditions The icci ige time uc li.ue found to be greath shoitcned in pyeliUs 
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(13 minutes), and in e 3 stitis (27 5 minutes), but nmmal m cases of icnal oi me 
teial calculi without infection (262 2 minutes) E\en in the eailv eases of inchtis, 
without piostiation or aiij’ considci able amount of ])s uiia the sedimentation time 
has been distincth lowered Seventeen cases of cystitis -varied fiom 13 to 70 mni 
utes, all of them m a low lange, a\eia"ing 27 5 mnintcs Nine cases of hjpci- 
tiopln of the pi estate vaiicd tiom 13 to 200 minutes, sailing obiiousK’ with the 
dmoiint of infection in the bladdei accompain ing the primnn chnieal condition 
Cliioiiic 01 seieic acute infections, in gciieial gaie a maiKcdli icduced time, 
e g , pehic abscess, ten cases with an aieiagc of 24 1 minutes, septicemia seien 
cases, with an aieiage time of IS 6 minutes, jihlebitis three cases with an aierage 
time of 24 3 niiniitcs, otliei loeaiircd infections, 19 cases, with an aierage of 
40 minutes 



The test has been used in tiibciciilosis with outstanding results We had ten 
proved actne cases of tuberculosis, with sedimentation tmies -vamng fiom 6 to 
31 muiutes -with an aierage of 16 1 minutes Three cases of quiescent oi healed 
tubeiculosis 1 aried fiom 125 to 316 minutes w ith an aveiage of 194, that is, about 
normal 

Thirteen eases of lobai and bionchopneuniouia gaie cell sedimentation times 
averaging at 35 minutes Acute and chionic bionchitis lowered the tune to a 
slightly less degree, as did influenza 

Eleven cases of diabetes varied fiom 51 to 340 minutes, obviously depending 
on conciirient factors, foi 4 cases with gangrene had i educed times averaging 
35 minutes 

Caidiac conditions varied with the tv-pe of disease, or comeisely the test can 
be used to separate the acute endocarditis, fiom that disease where symptoms aie 
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due to old, clironic scan mg of tlie valves Thu teen cases of chrome valvular heart 
disease had an average tune of 198 nunutes, -nhile 7 cases of acute, infective cases 
aieiaged at 48 7 nunutes Hon often ue vrondei if an old caidiac lesion, with ob- 
vious valvular disturbance, has engrafted onto it an acute process, ivith mfection 
of the endocardium ? This test may help us to decide about this point 

The test in cases with tumors varied n itlun wide limits , in the nonmahgnant 
group from 11 to 148 minutes, nith an average of 62, and in the 26 mahgnant 
cases, from 7 to 221 minutes This suggests that the test is of less importance in 
the diagnosis of cancer but is influenced by infection and other extraneous factors 
Fractures generally showed a somewhat reduced time, more sharply so in 
compound fractures, but present to a less extent in eien simple fractures, and 
gradually returning to normal as the bone healed 

A number of other conditions are listed in the table, where the cases were 
too few, or the results too variable to draw accurate conclusions TFe realize that 
each of these groups of cases is small and that the conclusions on the “average” 
figure from such a small group cannot be held too mathematically rigid 


CONCDUSIONS 

The red cell sedimentation rate is a test that is easily performed and the re- 
sults easily read 

Normal indmduals hare a sedimentation time (Linzenmeir method) of over 
two hours 

Severe acute and chronic inflammatory conditions greatly lower this time 

This IS of diagnostic and prognostic value in rheumatic fever, atrophic and 
osteoarthritis and in difterentiating mild degrees of these conditions from func- 
tional disturbances, snnptomaticallv similai 

The test is also of ralue in separating inflammatory fiom noninflammatory 
conditions of the urinary tract, and is of considerable confirmatory erudence m 
many other conditions 
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STUDIES IN VENOUS PKESSUEE^ 


Louis Bonm R 0\m:ns, BS, MD, 51 A, Cincixnati, Ohio 


I HISTORIC VU 

"P'ARL'i desciiptions ot metliods of nieasming- \enoiis piessuie in man ivere 
publislicd bi Piej',^ "von Basch Gaeitnei- and otheis Von Reckbnghausen® 
desciibes tlie metliod upon 11111011 the instrument bi Hookei and Ei stei^ ivas based 
for estimations applicable to elinioal 11 oik Tbei reported lenoiis pressure in 
a senes of cardiac cases nitli tlie use of tins instiument Deteiminations ivitb 
the diiect method iieie fiist made bv ^loiitz and Taboia “ Schott“ and others 
These obsen ations compared eloselv n itli those found bv indiieet methods 5 Ianv 
voikeis haie studied venous piessuie in 1 elation to its larioiis phisical and 
phi siologic aspects During the past fen 1 eais, the ivoik of Hookei Ei'ster, 5 Iid- 
dleton and seieial others has inci eased the inteiest in lenous piessuie and shown 
its 1 aliie in clinical medicine Clark' nas the first to make a close studv of 1 enous 
pressuie in cardiac decompensation and its relationship to piognosis and tieat- 
ment 

II PHISICAL irECHVNISlI CAUSING TONOUS PRESSURE 

"With the bodv at lest the piessuie of the blood in the aiteries is faiilv con- 
stant, and the same holds tine inth legaid to the leins .\s the heart beats blood 
IS taken from the leins and forced into the aiteries, and difieiences in piessure 
in the arteries and veins dei elop, due to resistance offered to the moi mg stream by 
the arterioles and capillaries Phj'Sical conditions cause the pressure to be highest 
at the driving head, that is, the heart, and to fall incieasiuglv towards the end of 
the SI stem, or the infloii into the heait The teim “periphcial lesistance”® has 
been used to explain the inaiked fall of piessuie occiiiriiig between the aiteiial 
and venous poitions of the lasculai si stem Thus, the ti\o obnoiis factors the 
head of piessuie 01 cardiac output and the laiiable peiiplieial resistance, explain 
the change of pressuie in the tiio sides of the lasculai svstem 

A factor vliich must be furthci considered is the peiipheial lasciilar bed 
that IS, the arterioles and capillaries It has been slioinP that abolition of laso 
constnetoi control is folloiied bv a marked fall in arterial piessuie, but little 01 
no change is noted m 1 enous pressure Remoial of 1 asoconstnetoi tonus bv 
gieatlv reducing iieiipheial resistance theoretically should cause a marked rise 
in venous pressure, but this is compensated for by an increase in the total laseular 
bed Splanchnic stimulation causes contraction of the arterioles and capiUaiies 
1 e , a leduetion of the vaseiilai bed This is folloned bv a slight rise in venous 
pi essuie 

•From the UnUersitj of Cincinnati College of Xtedicine and Uie Cincinnati General 
Hospital 

Recela ed for publication Januarj 5, 1932 

Thesis submitted to the Graduate School June 1931 
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In ordinary conditions the piessure in any superficial vein is due to tuo 
factors The first of these is the influence exerted by the pumping action of the 
heart, the second the effect of graviti This latter factor is modified by the in- 
fluence of skeletal muscular contraction uhich decreases tlie caliber of the veins 
and expresses the blood from them , hence, the i enous pressure is reduced These 
factors are largelj' eliminated by having the subject at complete body rest, in the 
recumbent position, and the lem selected for pressure determination on a level 
with the entrance to the right heait 

in METHODS FOR DETERMINING VENOUS PRESSURE 

Two method have been used for determination of venous pressure, the direct 
and the indirect methods In the first, a trocar is introduced into the vein and 
from this a tube extends upnard As the blood comes to a height in the tube the 
reading is taken in centimeters This method is piobablj the more accurate, but 
for clinical purposes vlien determinations are made daily or more often, it is 
less useful than the indirect method which has found greatest favor in clinical 
uork This method depends upon the principle that if outside pressure is 
exerted upon a superficial i ein, the vein n ill either be patent or collapsed, depend- 
ing upon nhethei the outside pressure is loner oi highei than that of the blood 
mthm the vein Many forms of instruments for determining venous pressure 
by the indirect method have been constiucted Probably the best is the one 
oiigmallj designed by Hooker and Eyster^ and which has been constructed by 
J S Hippie, ilechaiiician of the ^ledieal School of the University of 'Wisconsin, 
from whom an instrument was obtained for my use 

IV NOUMAE VENOUS PRESSURE VXD PHXSICAL CONDITIONS WHICH .VTFECT IT 

In the deteimination of v enous pressure the patient is at rest m the recumbent 
posture In a group of patients vithout circulatory disturbances it was found 
that the a\ ei age venous pressiu e \i as 60 mm of v ater, the extremes being 35 mm 
and 90 mm IManv lanations have been given for normal v^enous piessure vnth 
determinations made under the same basic conditions Frey,^ the first to use the 
indiioet method, found the exti ernes in sitting position to he 54 mm to 179 mm 
of water Hookei’® reported readings varjmg from 30 mm to 150 ram of water 
Riinge” found pi cssures betw een 48 and 66 mm of water Readings on numerous 
normal subjects in the recumbent position by Ev ster and Middleton = w ere found 
to range between 50 mm and 60 mm of watci, which has been accepted as the 
normal 

Main factors mav influence normal venous piessure The most important of 
these lias been shown to be posture which causes a use when the patient changes 
fiom the recumbent to the erect posture It was found that the pressure uses on 
an nveingc of 20 mm of water fiom recumbent to the erect position ranging from 
70 mm to 90 nun in the series studied In me 

Muscular activitv has been found to be a factor which influences venous pres- 
siiie If an cstinntion is taken (a) with the patient at lest and (b) after he has 

had a hi isk walk it will he ionnd to increase on an average of 20 nim to40iiim of 

watei Hookei’-' mule ohseivalions dining vigoious exercise and found an in- 
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crease of from 70 min to 140 mm of -vvatei Villaret St Gnons and Grellity- 
Bos^nel” also shoM an mciease aftez a prolonged nalk 

The influence of lespiiatori aetnitv is significant The negatne pressure 
in the tlioiax duiing inspiiation facilitates the flou of blood into the heart and 
causes a use of picssuie in the intiathoiacic veins The larjing negative pres- 
siiies in the thoia\, associated vitli different phasas of respiration, pioduce cor- 
respondingly \aiMng eftects on venous piessuie This vill be the gieater, the 
deepei the respiration Duzing quiet bieathing in man it has been found that so 
fai as the pressure in the pei ipheial veins is concerned, theie is little vaiiation be- 
tueen the phases of inspiiation and evpiiation This is due to absorption of the 
diftei dices encounteied in the thoiax by the ineitia of the blood column between 
the cential and peiipheial icins Definite lespiratori ^allatlons in picssure in a 
peripheial lein are absent oi else veir slight dining quiet bieathing This con- 
dition has also been sliovn to be true bv Bedfoid and “WiighG® and AVaud No 
vaiiations have been found in the cases 'nhieh ha^ e been studied in this series In 
Inqieipnea, lespiratory vaiiations became CMdent and there is a fall of mean 
leiious piessuie in the 1101 mal siibiect of 7 mill to 30 mm ofvater^® In cardiac 
decompensation the oveiientilation tends to lowei lenous piessuie, but even with 
this factoi the pressui e is found high 

V lENOUS PRESSLRE IX CVRDIVC DECOMPEXSATIOX 

This IS the one condition in vliich the majoritj of vorhers agiee that con- 
sistent changes in ^enous piessure oeciu Fiei^ in 1902 stated that a use in 
venous piessure mai be an early sign of impending cardiac failuie GaertneN® 
one yeai later, noted pressui es as high as 230 iiim of vatei in seieral cases of 
caidiac decompensation Hooker and Evstei^ in 1908, lepoited seveial cases of 
decompensation in i\hich venous piessure iias at first high, falling to normal as 
compensation i\as leestablished Claik" in 1915, showed that (1) peiipheral 
venous piessuie uses to an abnormal level in this condition, (,2) the degree ot rise 
IS appioximatelj’’ propoitional to the degiee of clinical caidiac failuie, (3) that 
such deteiminations are of value m piognosis and tieatment Manj woikers 
have shown similai lesults Villaiet, St Gnons and Grellitv-Bosviel,^^ using the 
same method, found an abnoimalh high lenous piessure in decompensation and 
state that a rising piessure mav be an eailv sign of impending heart failuie 
Eyster and Middleton’^ in 1924, lepoited a senes of cases m which the Aenous 
piessuie maintained a lugh leAcl duiiiig decompensation EAster'® in 1929, 
showed a definite inciease in A'enous piessure duniig decompensation AAuth a re- 
duction as compensation letuincd 

The mechanism of the increase of Aenous piessure dining eaidiac decom- 
pensation has been widely discussed It Aias eaily lecognized tliat venous pressure 
may be influenced by the late at aaIucIi the heait leceives blood fiom the A’eins 
and foices it into the aiteiial SAstem® A leduetion in caidiac output such as 
occuis in Amgal inhibition would obAuoush tend to iiioduee stagnation in the vena 
caA'a, and a rise in A'enous pressui e aa ould lesult Inei eased caidiac output on the 
other hand Avould tend to cause a depletion of the venous blood and a low A'enous 
pressui e Thus, the cardiac output is a Aaiiable factoi, which causes changes in 
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venous pressure HoAvever, a different conception of the lelation of venous pres- 
sure and cardiac output has de\ eloped in i ecent j ears It sets forth the idea that 
venous pressure is probably the mam factor in detennmmg caidiac activity 

These tuo conceptions staited a discussion uhich has not yet been fully closed 
At present, it is the idea of the majority of observers that the tuo views are inter- 
dependent and that cardiac activitj , since it is regulated by venous pressure, is a 
most important factor in tending to stabilize it "When the heart muscle becomes 
diseased and its power to contract is lessened, a decrease in cardiac output results 
Tins leads to a stagnation of blood in the veins uith a use of venous pressure, 
edema and engorgement due to blood stasis, supervene The kidneys show marked 
congestion, evidenced usually by reduction of urinarj^ output and albuminuiia 
As congestion decreases, the urinaiy output increases This was first shoun by 
Clark," and has been observed in this senes also Ej ster'- in his most recent work 
has shown that the influence upon the heart muscle due to lack of oxygen supply is 
of importance There is less oxi gen during decompensation due to the slowing of 
the pulmonary circulation uhich results in poor aeration Thus, the blood in the 
coronaiy arteries does not have the proper oxjgen supply Dilatation of the 
heart results in contractions which are more rapid and less forceful These pro- 
duce a further reduction in eaidiac activity uith its lowered cardiac output and 
increased venous pressure 

Practically all observers are agreed that a definite increase m venous pressure 
occurs during decompensation A series of 35 cases showing decompensation has 
been studied It uas found that the piessuxe was high with decompensation, and 
as compensation u as restored, the venous pressure returned to normal In cases 
showing steadj oi peisistcnt increase in renous pressure, death usually occurred 
In some of these cases it was found that the venous pressure would remain at a 
high leiel for some time and then a fuithei rise wuuld be noted befoie any definite 
change could be detected clinically In patients uhose venous pressure readings 
uere of this type, the prognosis uas usually graie At the height of decompen- 
sation with its increased venous pressuie, it was found that the urinary output 
was evtreroeh small As the venous piessure began decreasing, the urinary out- 
put became greater In Tabic I, a few tj pical cases aie sboivn 

VI \ EXOUS PRESSURE I^ CBROMC HEART DISEASE 

Vai ions obscneishaie shown that unless there is eMdence of cardiac failure 
the \ enous pressure as noimal A group of 15 cases of oiganie heart disease who 
ha\c ncier snffeied decompensation lias been studied The xenons piessure in 
these patients did not exceed normal limits 

The next gioup of eases of inteiest are those wlio Iiaie alternate decompensa- 
tion and compensation In a stmh of 15 of these cases dining compensation the 
same lesults are found as in those who haxe nexer liad decompensation 

'iTmx of these patients continue to take a mainteinnee dose of digitalis dailv 
and the ninount of then phxsieal aetixitr is extrenieix small 

xn xiNOESPUU'^suunx irtfrixe uxrrRTi xsiox NEPnams and urexilv 

Ilxpeitonsiou has little effect on xenons piessure Fucld" found a xenons 
picssuie of 5G mm of watei in 6 cases of hxpertension Bedford and IVright'^ 
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Table I 


CASE 


YEVOIJS 

HOSPITAL 



^0 

TIPE or HE.VRT DISEASE 

PRESSORF 

D^rs 

CONDITION 

RESULT 

1 

S\plnlit!c Aortic insufbciencT 

140 

s 

Marked edema, poor 

Died 


Blieuimtie Mitnl stenosi"! 

110 

23 

Poor, edematous 

Died 


ind insufficiency 

llo , 

to 





13j 

30 

Worse 




150 

32 





140 


No change 




140 

3S 





140 






no 

39 

Worse, edciintons 




ICO 

to 





170 

4G 

^^ucll uorse 




1% 




3 

Blicniuntic Jlitnl stenosis 

120 

19 

Poor, edematous 

Impro\ ed 

Died 


and insufficicncv, nortic in 

100 

23 



sufficiencv 

00 

2H 

Improved 




110 

32 

Sliglitiv uorse 





to 





00 

3S 

Iniproi ed 




140 

CO 

Worse, marked edema 





to 






70 





ICO 

SO 

Verr edematous 


4 

Arteriosclerotic nnd In per 

120 

10 

Poor, M r\ edematous 

Compensated 


tensive 

125 

to 





110 

15 





120 

or 

-O 

Lnchanged 




no 

to 





90 

40 

Iiiiproied 




00 

CO 

edema but not com 






pleteh compensated 

Compensated 

5 

Arteriosclerotic 

ICO 

o 

Ver\ poor 



170 

O 

Worse 




130 

10 

Mucli improiod 




no 

15 

Improved 




90 

20 

Inipro\ ed 




70 

25 

Improied '' 

Compensated 

6 

Arteriosclerotic nnd liiTier 

130 

O 

Fnirlv good 


tensne AuricuHr librilla 



Jtoderate edema 



tion 

120 

o 

Iiiiiirovcd 




00 

10 

Inipro\ ed 




SO 

14 

Compensated 

Compensated 

7 

Arteriosclerotic Auriculnr 

no 

31 

Edema, fair 


fibrillation 

no 

34 

Edema, fair 

Improved 




100 

3S 




90 

42 

Compensated 




so 

4C 

Compensated 

Compensated 

8 

Infections with cardiac 

140 

G 

Moderate edema, fair 


bvpertroplir and dilatation 

no 

10 

Improved 



so 

12 

Compensated 




GO 

14 

Good 

lonipensated 

9 

Arteriosclerotic and tlivroid 

ISO 

1 

Evtremis, edema 4+ 


Auricular fibrillation 

160 

3 

Slightly improxed, poor 




140 

5 

Impro\ed, edema 2+ 
Improved, edema 2+ 




130 

S 




120 

12 

Iniproi ed, edema + 




120 

14 

Improved, edema slight 




120 

16 

Improied, edema slight 




100 

IS 

Good, no edema 




90 

20 





SO 

=1 1 

Pine, no edema and com 
pensated | 
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case! 

type op heapt disease 

TEXODS 

hospital 

coyditiov 

BESCLT 

^0 1 

PEESSUPE 

days 


10 

Rheumatic, mitral stenosis, 
auricular fibrillation 

120 

100 

3 

5 

Moderate edema, poor 
Slight decrease in edema 

Compensated 


90 


Improved 




90 


Ko edema 

Compensated 

11 

Arteriosclerotic and hj-per 

160 

mm 

Alarked edema 

tensive 

140 

4 

1 Slight improvement 


1 

120 

8 

Improved 




100 


Improved 




80 

14 

Compensated 

Eied 

12 

Sjphilitic, aortic insufficicncv 

130 

4 

Poor, lerv marked edema 1 


120 


Improved 




100 


Improved 




90 

mm 

Good, no edema 

Slightly worse 



Patient developed auricular 

100 

■9 



tachycardia 

120 


Much worse 




140 


Edema 



Table H 


VESOOS PEESSEKE 


1 Hlieumatic heart disease 90 

Mitral stenosis and aortie stenosis and insufficicncv 

2 Eheumatic heart dtsease 80 

Aortic insufficiency inth mitral insufficicnei 

3 Slicnmatic heart disease 80 

Mitral stenosis 

4 Tlheumatic heart disease 70 

Mitral stenosis 

~i Svphilitic heart disease 00 

Aortic insufficienci 

0 Rheumatic heart disease 80 

Mitral stenosis 


lia\p also found noimal prcssuie In our group of 10 cases of arterial hypei- 
tonsion nithoul cMdence of heart failure, it has been found that there is only a 
slight ineiease abote tlie average normal Thus, sve beliete ue can saj that in 
this f\pe of sascular lesion sciious pressure shows little oi no change Types of 
these cases are shown in Table lY 

It has beeu possible to obseite setcial patients with maikcd In-pertension se 
seic ncphiitis, and uremia These patients had edema of the lower extremities 
but the clinical picture was not that of caidiac failuie Onli 4 such cases ha\e as 
set bun followed thumgh so no conclusions ale made \o explanation is offeied 
othei than to suggest the possibiiits that witli dccicase of kidnec function and 
appearance of edema the lesuDs ma\ be comparable to those seen in cardiac 
failiiie The \enous inessure was bigli when fust taken and increased until the 
p it lent died 






272 


THE JOURNAL OP LABOR VTORY AND CLINICAL JIEDICINE 


Table III 


TYPE OF HE\KT DISEASE IFSOUS PRESSURE 


Syplulitic 

1 

2 


Arteriosclerotic and lij-pertcnsn c 
1 
2 

3 

4 

5 

6 

7 

8 
9 


Elieumatio 

1 

2 

3 

4 


SO 

80 


80 

60 

80 

SO 

00 

70 

80 

SO 

80 


SO 

70 

90 

70 


Table H' 


TYPE OF DISFASE 


VEVOUS 

PRESSURE 

BLOOD 

PRESSURE 

Arteriosclerosis and lirpcrtension 

Chronic nephritis 

80 


190/100 

Arteriosclerosis ivith chronic nephritis 

SO 


200/100 

Arteriosclerosis md hrpertension 

90 


210/100 

Arteriosclerosis 

Chronic nephritis 


90 


200/135 

Table V 

TYPE OF DISEASE 

VENOUS 

PRESSURE 


BLOOD 

PRESSURE 

RESULT 

General rasculir sclerosis 
Chronic nephritis 

150 


250/150 

Died 

General vascular sclerosis 
Chronic nephritis 

140 to ISO 


lSO/120 

Died 

General vascular sclerosis 
Chronic nephritis 

140 to 170 


210/160 

Died 

General vaseular sclerosis 
Chrome nephritis 

120 to 180 


190/120 

Died 


Vni AHNOUS PRESSURE IN LOBAR PNEUMONIA 

One of tlie diseases most fiequently complicated ivitli circulatory failure is 
pneumonia It is found that lobar pneumonia has no effect on venous pressure 
until cnculatoiy failuie oceuis Hoivevei, it is shoivn that hi fiequent determina- 
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tions the appearance of failure can be foretold by a use m venous pressuie before 
it IS evident clinically Eystei” sajs that as long as the heait is sufficient and 
a normal circulation is maintained, the venous pressure remains normal There 
IS a rise in pressure as in eaidiac decompensation when the heart fails Increase 
of venous pressure is the first indication of fading heait Eyster and hliddle- 
ton'= reported several cases of lobai pneumonia of nhieh 6 shoned a venous pres- 
sure within normal limits The other cases shou ed an increased venous pressure 
and evidences of cardiac failure Fuchs,'* in 9 cases of lobar pneumonia, shou ed 
8 to have normal venous pressure Two of these patients died within thiity-sis 
hours uithout further determinations being made The othei case had a high 
renous pressure and died Kastlin and MacLachlan,-" in a senes of 90 cases of 
lobar and bronchial pneumonia, showed that a majority of these patients with 
normal lenous pressure lecoieied, the mortalitj being 14 per cent The majority 
of then patients with slightly increased renous pressure reeocered, the mortality 
being 11 pel cent The majority (61 pei cent) of cases with high venous pressure 
died The eases shon ed very little evidence of circulatory failure except inci eased 
venous pressuie This senes agrees with the previous obseiwers, that an increase 
of \enous pressure in pneumonia is evidence of circulatory failure and such de- 
terminations aie very valuable in piognosis, as the usual signs of cardiac failuie 
aie not seen at the time when the pressure begins to nse 

IX THER\P\ IN VENOUS PRESSURE 

It is extremely difficult to separate the influence upon venous pressure in 
cardiac decompensation of drug therapj , bed lest and limitation of diet and foods 
No drug is know n which in the normal animal u ill act as a specific to i educe venous 
piessure Digitalis and cafteiiie used in normal animals showed a rise in arterial 
jnessuie iiut no change in venous piessuie Moiphine and stivchnine caused no 
change Nitrites caused a fall In man, inhalation of amyl nitrite caused a 
slight intiease The use of digitalis has long been knonn to be of value in eases 
ol cai diac decompensation Its action is to deci ease the rate and meiease the force 
of the beat If we consider the conception of heait late as a factor in venous pres- 
sure, M e must behei e that digitalis is of i aluc ui decompensation by i educing i ate, 
iiici easing force of dining head, i educing i enous pressure and causing the signs 
of decompensation to disappeai In a group of cases of cardiac decompensation 
studied, a combination of diugs has been used It is, of course, impossible to sa^ 
that am one thing is lesponsible foi the lesults It is behei ed that digitalis is of 
\alue Ecen case studied lecened this drug in some form It vas found that 
in a few cases of abnormal ilnthm, auiicular fibrillation, tachjcaidia, etc, the 
signs ol dccompensatiou letuuied unless the maintenance dose of digitalis w as 
continued foi some time 

Duucties ot some torm wei e used in most of these patients The lesults from 
tiieoi 111 and theocakin weic piacticalh the same Sah igan was found to he quite 
sahiahle in the i eduction of edema, with a consequent deciease in i euous piessuio 
It was found to be of moic laluc and somcwliat less apt to cause bad effects than 
nmasurol The best tieatment for decompensation was a combination of bed 
lest moi pbiiie, limited diet ind fluids chgitahs, and latci sah rgan The majoritx 
of the patients I CLOieied compensation 
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Veuesection m tlie tieatment of cardiac decompensation has long been used 
Claik' used this metliod and shoM ed that after a enesection tlie venous pressnie v as 
1 educed but that it lose again agza rapidlA EAstei’^ has shown that high Acnous 
pressure Avas reduced detimtelA aftei a enesection foi a long period of time If the 
load of inci eased pressuie on the heart can be i educed for a short time, the factors 
causing decompensation maA' be abated and compensation reestablished lapidh 
In some of the cases repoitcd bA E^stei^^ theie A\as definite impiovement and 
subsequent recoAerA* Others died AAithin foitA-eight horns, shoAving no impiove- 
ment The gi eater numbei of the eases shoAAcd iinpiOAcment and tor this reason 
it IS believed that a enesection is of definite Aalue in the treatment of cardiac 
decompensation 

A SUAIAI.U?\ and CONCLUSION'S 

In this studA of Acnous pressuie scAcral factors haAc been discussed From 
these, certain conclusions mav be draAMi The plnsiologic mechanism aftecting 
A'enous piessuie has been summarized The faetois aaIiicIi affect Aenous piessure 
in normal mdmduals, the changes of a enous pressui e in cardiac disease and as- 
sociated conditions haAC been listed It has been shoAin that the normal a enous 
piessure taken undei basic conditions as desciihed is about 60 min of AAater In 
oiganic heait disease unless theie is cAidence of failuie, the Aenous pressuie does 
not exceed the normal limits As cai’diac failuie appears, it maA' be indicated by a 
use in A enous piessuie before other clinical ca idence is present A continued high 
venous pressure or a rising pressure during treatment is a bad piognostic sign 
High aiterial pressuie alone causes little oi no change in Aenous piessuie "With 
ehionic nephritis and uiemia the Aenous pressure is inci eased In pneumonia, 
unless cardiac failure occurs, A’enous piessuie does not sIioaa an inciease An in- 
crease in Aenous piessure in tins disease is the first cAideuce of cardiac failure 
Reduction of A'enous pressure in cardiac decompensation and the restoration of 
compensation cannot be attributed to any one therapeutic measure but to the com- 
bination of seAeial 
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THE SPECIFIC GRAVITY OF THE BLOOD DURING SPINAL 
ANESTHESIA* 


Theodore Bender, II D , and Damd Polowe, M D , Paterson, N J 


'T'HE foUoM mg is a report of the specific granty of the blood durmg spmal anes- 
thesia The deteimmations were made by the delicately accurate faUing drop 
technic of Barbour and HamiltoiP "Punciple A drop of blood (or other body 
fluid) of definite size is leleased below the surtace of a nonmiscible mi-rture Its 
rate of fall depends on its density, which can be easih calculated as soon as the 
rate of fall of a similai drop of standaid solution of known density (released under 
identical conditions) is ai ailable for comparison ” 

A total of tnenti anesthesias iveie studied. Twelve only sene as a basis of 
this 1 eport , there v as one death shoith after the administration of the spinal anes- 
thetic, five others veie supplemented by gas or ether and m two no contiol readings 
weie obtained Thus these twelve cases, caiefully worked up, represent smooth 
anesthesias from beginning to end, in which blood specific gravity determinations 
w ei c made before and dm mg the operations How e\ er , it may be stated here that 
eigliteen of tlie cases follow ed the same geneial pattern described below 

Tiicsc ohscnations were gathered ovci a period beginning October, 1926, and 
ending m March, 1928 AYc had contemplated working np a larger senes hut va- 
1 lous things pi e\ euted this How ev er, w e feel that these few cases w ere carefully 
controlled and are w oi tin of pi esentation The perspectn e obtained by the elapsed 
time has aided us m the propci evaluation of oui findings 

Goiciff? Aimb/sis —Table 1 icprosentsthc mannei m which our data were col- 
lected Theic woie three general pattcnis discernible and these aie depicted m 
graph foinim Chailsl,2 andd Table II shows at a glancethecompositefmdin"s 
m the nine i.ises not graphed 


M torn the Gj nccoloRlc 'Service r-vmert no«plt.i! 
1 issUi’a for Imlillc itlnii 1 ino vrv f i'l'i 
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Attention is in\ ited to the falling time oi the di op of blood in that it n as found 
to be a moie sensitn e iiidicatoi of changes in blood density tlian ivlieii the falling 
time was iiiteipolated into teims oi specific giavitj' To one not accustomed to de- 
teimining the specific giaiiti of the blood, a change of one point in the thud deci- 
mal place mar seem insignificant, but to the peison clocking off the falling time on 
a stop watch split to tenths of a second, a change oi one to trenti seconds is quite 
impiessne Noimalh the specific giaiiti of the blood from moment to moment is 
so constant that a change of even one point in the third decimal place must be con- 
sidered as hei aiding a definite, though slight and tiansitoii change in the status of 
the blood To make the tables more conipi chensiblc the nearest half second of fall- 
ing time n as used Likemse, only the second and thud decimal i allies (to the near- 
est half of the fouith decimal lalue) of the specific giaiity oi the blood aie used 
Thus a reading of 1 0532 is icpiesented b\ figuie 53, a reading of 10535 is lepie- 
sented bv the figure 54 


Table I 

Blood Density vnd Blood Tension Durin'g Spisil Anfsthesia.* 


TIME A '\r 




EALLENG 

TIME 


BP 

BD 

TEVSIOV 

BLOOD 

STWDVPD 

BLOOD DENSm 

a 57 




17 7 

18 6 

10560 

10 03 

10 

05 


20 4 




10 

00 


21 0 


10520 

10 14 

10 

16 

84/62 

21 7 

18 5 

10531 


10 

25 

23 0 


10511 

10 28 

10 

29 

84/60 

20 8 


10527 

10 35 

10 

36 

84/64 

20 9 

18 4 

10526 

10 45 

10 

46 

80/04 

20 6 




10 

57 

20 5 



10 58 

10 

59 

154/03 

20 4 



11 06 

11 

07 

182/98 

19 9 



11 08 Opentiou ended 





♦Case 1 October 1 1920 Female aped fiflj Vaglml repair Control (prior to operitlon) 
B P 172/7S B D 10562 


a Pattern I, Chart 1 — In a pievious publication one of us" made piebmniaiy 
mention of the specific gianty of the blood dm mg spinal anesthesia Table I is a 
repioduction of the piotoeol published at that time The statement was made then 
“that with the fall in blood tension that lolloiis the admimstiatioii of the spinal 
anesthetic thei e is a concomitant fall m blood density, it being noted that as the pa- 
tient begins to leact tiom the anesthesia the use in blood tension is followed by an 
increase in blood density ’ We hai e had no leason to change this comment since 
this IS what we are pleased to teim the “usual or general pattern obtained One 
fact may be noted here, to be discussed later, is that in Cases 1, 10, and 19, there is 
a preliminary use in blood densitv during tlie first fir e minutes of the anesthesia, 
even though the blood piessuie has begun to fall 

b Pattern II, 011311; 2 — In this pattern there was no immediate transitory in- 
crease m blood density There weie, rather immediate ride and sweeping fluctua- 
tions downy aid and upward, the general trend being consistently parallel with the 
change in blood tension 










TABLC II 

COMPOBITK M'jntNO'* IN Ninb Cases op Spisve Vs^sthesia 


BENDER AND POLOWE SPECIFIC GRAVITY, OP BLOOD 
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c Pattern III, GliaitS — In t\\ o of the eh e eases the blood pi essure sounds 
■weie mandible These weie lecorded as zeio pressmes Babcock^ m 1922 stated 
that “a fall in the systolic piessuie m the ladials to zeio is oecasionallj seen ’ Of 
comse, the ladial sistolie pi essui e cannot actually fall to zeio, since such zero pres- 
snies are incompatible ivith life In the one death mentioned, the blood pressure 



Chart 1 — Case 1, OcE 1, 1926, female aged fift\ a agjnal repair Spinal anesthesia, administration 

at 9 60 A M 

feU to zero and the exceedingly high specific giavity of the blood of 1 067 was ob- 
tained The blood densities m these tivo cases followed the usual downward trend, 
but on the lecm ery of the blood tension the blood density was inclined to fluctuate 
insteepei giadients upwaid 

In geneial, then, it nas found that the greatest fall in systolic pressuie took 
place in fit e to twenty-two minutes aftei the administiation of the anesthetic, the 
greatest fall in diastolic pi essure in fii e to tn euty-six minutes , the greatest fall m 
the specific granty of the blood in f om teen to tliii tj -tin ee minutes 




BENDER AND POLOWE SPECIFIC GRAVITE OP BLOOD 


279 


As an additional comment on blood pressure and blood density in general, one 
gams an increasing lespcct for the constancy of the diastolic piessure and the lat- 
ter’s possible immediate effect upon the blood density 

Note also was made of the fact that in se\ en cases i omitmg or eructations took 
place at the depths of blood tension and blood density 





"'“.i;;,:': t'rrTL''''' ' ” 

tiue m Ihal the latter and ti ue shock haxe one -Jo if Vh.nSn 
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liad been cut fai foii\aicl, the postcuoi pait of the animal iias in sliock, theie ivas 
hypotension, Mhile the monkev amused himself bv catching dies inth Ins foie 
limbs 

Any discussion of blood density piesupposes and accepts the idea that any 
change in the blood is at once manifested bv a change in its specific ffianty Such 
a change may be bi ought about by an altciation in the uumbei of eii thioci-tes 



Charts — Case 10 female ag^ed penneorrhapln October 1*^27 Spinal anesthesia adminis- 

tration at 10 12 A M 

leucocytes, platelets, by' alteiation of the hemoglobin content, fibiinogen content, 
ash content, by shifting water balances (viscositi ) , bi alteiation of lipoid values 
Since this woik shows that the blood density is consistently loweied duiing spinal 
anesthesia and since it is thought that a great ei blood pi essni e is i eqnired to pi opel 
moie nscid than less nscid blood, ive aie of the opinion that the loweied blood 
density is a protectii e nieelianism The loneied blood deiisitv is a i espouse to the 
loweied blood piessnre vhich is thus bettei able to piopel the blood thiough the 
body It IS recognized that the lei eise may be the case 
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The transitory use in blood density at the beginning of some of the spinal anes- 
thesias may be due to a concentration of the blood, a jamming back of blood in the 
capdlaries A concentration of the blood in this manner is said to precede the con- 
dition of true shock 

As one studies the tables and chaits it is discernible that the end stages ot the 
anesthesia are ushered in by a wave-like change m blood density This is a definite 
phenomenon which the less sensitive mechanism of blood pressure does not always 
record One gets the feeling that the patient is rising out of the depths of anesthe- 
sia in undulating fashion, and not in the easy gradual y ay which a picture of the 
blood pressure alone would indicate 


SUMMARY 

1 The results of blood density determinations in twelve cases of spinal anes- 
thesias are recorded and an attempt made to analyze them 

2 It appeals that three general patterns aie obtainable with the dominant 
finding that of parallelism of blood density with blood tension A lowered blood 
tension is accompanied by a lowered blood density 

3 The suggestion is advanced that this loweied blood density is a protective 
mechanism 
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BTIOLOGIC STUDIES IN HODGKIN’S DISEASE^ 


Harold L Stewart, M D , Philadelphu, Pa 


'T'HE natuie and the etiology' of Hodgkin’s disease are still in doubt Bacteno- 
logic studies have given divergent results vliich have been mterpieted va- 
rionslv Steinberg' attubuted it to a modified or attenuated form of the tubercle 
bacillus Reed= desciibcd the lustologic picture in the nodes and called attention 
to (he fieqiicnt association of tnbei culosis and Hodgkin’s disease sometimes even 
to he found in the same node Fiaenkel and MiiclP desciibcd a granulai, nonacid 
fast bacillus seen in sections fi om the nodes Negi i and Miei emet,'* and independ- 
enth Bnnting,'’ cultn ated a diphtheroid bacillus fi om Hodgkin ’s tissue Bunting 
and Yates® inoculated monkess SMtli these organisms The blood pictuic and 
Ivmplwid iin oh cment in these resembled Hodgkin s disease Mans wotkers hay e 
tultu ated diplitliei oid oi ganisms from Hodgkin ’s h mpli nodes (Billings and Rosc- 
iion,' K nsmiaki,® Littciei,'' Lanfoid,'® Ohtsky," Rhea and Falconer, '=''lyes,”' Mcl- 


n s.-.n.’FrTthc%Vm;n Collego .nd Ilo.pit., aided b> 
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lon,^^ Bloomfield/^ Toriey/“ and StceP") Jlellon, m a baclcnolo"ic stud'\ of seven 
stiams of organisms isolated fioiii Hodgkin’s nodes demonstrated that tliei dif- 
fered fi om each otliei in staining, v igor of gi ondli, i esistanee to antifoi min, im olu- 
tionaiy forms, pigment foimation, and othci biologic cbaiacteiistics Similar 
organisms have been eiiltnated fioni the hmiph nodes in conditions othei than 
Hodgkin’s disease (Lanfoid, Yates, Bunting and Kiistiansoii,'® Hams and 
’Wade,''* Steel) Toirei shoved that difteient stiains of diphtheioids could be 
cultivated from the same Ijuiiph node of Hodgkin ’s disease Bloomfield announced 
a bacteiial floia foi noimal and diseased nodes Cunningham^'’ and Fox-^ believed 
that no one oiganisni vith definite nioipbologic and cultural ehaiacteristies had 
been isolated from Hodgkin’s nodes Agglutination and complement fixation tests 
using oiganisras isolated fiom Hodgkin’s nodes and the seiuni fiom patients vith 
the disease haic been practically negatne (Kiistiaiisoii,’’- Ebeison,-^ Moore,-^ Tor- 
rej', Bloomfield, Olitskj and Lanfoid) Administration of a yaccine made from 
the organisms isolated has no nioie euiatne eftects than iniection of foreign piotein 
(Billmgs and Rosenov, Mellon klooie, ‘Wallbausci and 'Wliitehead,--' Litteier and 
MeVey and Wilson-'’) While lesions siinilai to Hodgkin’s disease have been re- 
poited in loyvei animals, (MaePadymon,”* Hodgson-® Simons,-'’ Eeid,'’'’ Yates,®’ 
Simonds,®" Jobling®®) liollestoii®* is of the opinion that more definite eyidencc fiom 
histologic examination is neeessaij befoie the occmience of Hodglan’s disease in 
animals can be accepted Noncoiifiiniatoiy lepoits haye folloyyed the attempt to 
pi oduce the disease in hoi ses, moukej s, rabbits, gnina pigs, and chimpanzees (Reed, 
Lanford, Rhea and Falconer, Mellon, Bloomfield Toirey, Itlooie, Cunningham and 
McAlpin,®® Steyvait and Dobson®" and DeLeon and Reyes®') L’Espeiance®® re 
ported the piodiiction of the disease in chickens by the intiayeuous injection of 
maceiated lymph node, and bcbey’ed it to be due to the avian tubeicle bacillus 
Tyvoit®” yvas unable consistentlv to deiiionstiate a specific animal or vegetable para- 
site in the affected tissue fiom Hodginn’s disease, eithei by- diiect microscopic ex- 
amination, cultiy'ation or animal inoculation (labbits and guinea pigs) Nor did 
his assortment of in vivo or in y iti o expeiimeiits gn e anv positive results His re- 
searches extended over a period of six y ears and included y'Ci v claboiate studies on 
61 cases Waithin'*'’ coiisideied Hodgkin’s disease to be a malignanci Moie le- 
cently Medial*’ has suggested that it is a neoplasm originating in bone mariov 
It yvas yiith the hope of seeming additional evidence that the present experi- 
mental studies yvei e undertaken Lvmph nodes fi om five cases pi esenting the clin- 
ical features of Hodgkin’s disease veie used The diagnosis yvas confiimcd bj 
microscopic examination They contained tj-pical Ij-niphadenoma giant cells, 
eosinophiles, plasma cells, and endothelial oieigroyvth, fibiosis and mitotic figures 
Tvo of the nodes yvere obtained as biopsy specimens, and three at postmortem ex- 
amination To ay'Oid extiaueous contaminants the sui faces of the nodes v ere first 
seared yvith a hot spatula Then v ith sterile lusti iiments a small piece of tissue 
was removed from the eeutei through the seared surface 

Bits of this, about 0 1 gm in weight, were crushed and planted in brain bioth, 
dextrose broth, hormone broth, melted plain agar, brain broth in deep tubes, blood 
agar, ascitic fluid, and broth and agai eniiched vutli ascitic fluid Cultures were 
incubated for thii ty day s before discarding Tire ciiltui es from one ease remained 
sterile In one case there was a diphtheroid baeiUus and a motile bacillus and a 
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variety of other organisms vhich were regarded as contaminants Prom three 
cases a vanety of diphtheroid bacilli were isolated An identical organism occur- 
ring in each of the three cases was made the subject of further study They were 
apparently identical m all particulars This organism was mai kedly pleomorphic, 
shoved curved granular rods 2-4 p. in length and coecoid foims 0 6 in length, 
V-shaped, dumbbell and bottle forms were seen, but no banded forms It stained 
wen with Loeffler ’s methylene blue By Gram ’s method the granules stained posi- 
tively but the matrix varied in its retention of the dye It was nonaeid fast and 
nonmotile In the cultures it required ten to fourteen days to make its appearance 
A low oxj gen tension was required for its grov th which was obtained by planting 
the tissue at the bottom of a deep culture tube filled with media, or by the use of 
sodium hydroxide and pj rogallic acid After several months ’ cultivation this pref- 
erence for low OXJ gen tension giadually disappeared and the organism became 
completely aerobic The colonies in agar were small, round, grayish white, mainly 
discrete, measuiing 0 5 to 2 mm in diameter Daughter colonies forming at right 
angles to the stab appeared rapidly after twenty to thirty daj's ’ incubation These 
weie larger, less sharply circumscribed and less opaque than the earlier ones In 
the shallov broth cultures grown under partial anaerobic conditions there de- 
veloped a clouding of the lower third of the media and a heaiy sediment at the bot- 
tom No acid or gas was formed on mannite, galactose, saccharose, glucose, levulose, 
maltose or lactose It did not acidify or coagulate litmus milk, produced no indol, 
no pigment nor did it liquefy gelatin Bloomfield,” Torry,” and others have de- 
scribed a similar organism isolated both from normal and from diseased lymph 
nodes The latter gave it the name Bacillus Ijunphophilus because of the frequency 
with which he encountered it in lymph nodes 

Following the technics outlined by Hiss and Zinsser^‘ agglutination, comple- 
ment fixation, bacteriolytic and precipitation tests were made using this organism 
and serum from patients with Hodgkin’s disease and from normal controls No 
demonstrable agglutinins, precipitins, complement fixing bodies or bacteriotropie 
substances v ere demonstrated For the complement fixation tests the blood serum 
vas obtained from tliiec patients vith Hodgkin’s disease in whom the Wassermann 
1 cactions were negatn e The control sera used v ere from three normal indmduals 
vith negatn e "Wassermann’s and from three syqihilities mth positive Wasser- 
manns No fixation of complement inth antigen prepared from the organism in 
question occurred v ith any of these sera Foi bacteriotiopic substances, the blood 
SCI urn of patients vith Hodgkin’s disease was added to cultures of the organism 
Also Beikefcld filtrates of Hodgkin’s li mph nodes were added to the cultures with 
negatn e results 

Animals were inoculated in some cases with the organism just described, in 
other cases v ith bits of hmiph nodes ascpticallv obtained The organism was' in- 
troduced in a \aricts of wass Folloving the method deseiibed by Moon and 
Koiwelmanid^ cotton plugs saturated with a hcaxi suspension of In mg oiganisms 
were implanted undei aseptic precautions through a trocar into th^ peritoneal 
caMti and into the subcutaneous tissue Bits of stenlwed bone were allowed to 
incubate in the cultures for sescial daxs and were then implanted as were the cot- 
ton plugs Salt solution suspensions of the organism broth and soft a--ar cultures 
of It ueiennectedintraiciioiish.intrapcutoncalh into and beneath the skin The 
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animals Avere earefuUj -natclied foi clinical mamfestalions Eoutinc temperature 
readings and blood counts A\ere made Weights iveie checked frequently The 
postmoitem examinations of the animals ivcie made Milli aseptic precautions 
Postnioitera bacteiiologic studies of the hunpli nodes, spleen, hier, kidney, blood 
and foci of infection A\eie made loutinelj’^ Specimens fiom the hmph nodes and 
yisceial oigans iieie fixed in 10 pel cent foimalin and Zenker’s fluid, cut and 
stained ivitli hematoxjlin and eosm and also yitli caihol fuchsm in certain cases 

Monkey (macacus ilicsus) No 1 lecenmd a total of three intiaperitoneal inocu- 
lations of the oiganism, tyo subcutaneous implantations in the ceryieal region, of 
bone impregnated -with the oigamsm, and implantations in the neck of fresh Ijunph 
node substance Folloiring subcutaneous inoculations the regional Ijunph nodes 
became sbghtl j sivollen but i apidly subsided Bi-y eekly blood counts ivere y ithin 
normal limits “ The blood sedimentation tune ai eraged bety een 3 and 4 5 mm in 
one hour Tempeiatuie records and clinical data y ere normal The animal ivas 
permitted to live for elei en months and y as health}' y hen destioj ed Except for 
a chronic prolifeiatiie foreign body reaction about the cotton plugs and about the 
implanted bone, no lesion ivas demonstrated bi gross oi mieioscopic examination 
Cultures from spleen, lymph nodes, ladnev, and cotton plugs yere sterile A 
coccus Avas cultiAvated from the liA'ci 

Monkey (macacus rhesus) No 2 yas inoculated intrapeiitoneaUr Avith the 
oigamsm Tavo and one-half months later he Avas killed AAith ethci and a careful 
examination Avas made Thei e Avei e no gi oss or mici oscopic lesions The oi ganism 
inoculated Avas isolated from a mcsenteiic Ij'mph node and from the spleen 

Four half groyn chickens of the PIa mouth Pock Aaiietv yeie inoculated as 
follous Tyo received subcutaneous implantations of bone impregnated intli the 
organism cultivated from Hodgkin s nodes These lost their appetites, lost Aveight 
and became anemic One died one and a half months latei , the other tiro and a half 
months later At the postmortem examination no gioss oi microscopic lesion Avas 
demonstrated The oigamsm iniected Avas not recoA ci ed No acid fast organisms 
yeie demonstrated m any of the tissues Tavo chickens yere inoculated subcu- 
taneously Avith pieces of fresh hunph node from Hodglan ’s disease Seven and a 
half months later thcA Aveie healtliA and Avere killed and exarauied No gross or 
microscopic lesion Avas demonstrated Sections from all the oigans y ere examined 
but no acid fast orgamsms weie found 

Tavo healthy half groAvn dogs Aveie inoculated intiapeiitoneally Avith a heav'y 
suspension of the organisms on cotton plugs introduced thiough a tiocai The dogs 
Avere observed for six months before they Aveie destioA ed Clinically they shoAved 
no eAudence of disease Temperature and blood counts shoAved no significant varia- 
tions The blood sedimentation time Avas Avithiu noi mal limits At the postmoi tem 
examination no gioss nor mieioseoine changes yeie demonstrable in the Ivmplioid 
structures nor elseAvhere Cultui es wei e made from the cotton plugs and f i om the 
vai lous tissues The inoculated organism y as not reeoA ei ed 

As a loutine diagnostic procedure guinea pigs Aveie inoculated Avith pieces of 
lymph nodes from each case In addition five guinea pigs Avere injected intra- 
venously and mtrapeiitoneallA' Avitli fieshlj isolated cultures Preceding inocula- 
tion the animals had receiA^ed intravenous and intiapeiitoneal injections of India 
ink for the purpose of blocking the reticulo-endothelial svstem and rendering the 
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animals perhaps more susceptible to infection They bred from two to fire months 
At the postmortem examination no lesions of Hodgkin’s disease nor of tnhercnlosis 
were found 

Sixteen rabbits were inoculated as follows Crushed Ijmiph nodes were im- 
planted intraperitoneally on a cotton plug in two In eleven the organism was in- 
troduced m the various ways described earher in this article In one the annual 
received an intraienous injection of India ink prior to the implantation of the 
organism Two were inoculated with the substance of fresh Hodgkin’s lymph 
nodes and cultures of the organism The animals receiving large amounts of 
freshly isolated organism died in less than a month with progressive loss of weight, 
anorexia and paralysis of hind quarters The others were destioyed six months 
following moeulation There were no signs of Hodgkin’s disease during life At 
postmortem examination there were found in the tissues no lesions resembling 
Hodgkin’s disease 

COinCEKT 

In four out of five cases of Hodgkin’s disease studied, a variety of pleomorphic 
bacdli were cultivated from the lymph nodes Experiments designed to demon- 
strate the relationship between one of these orgamsms present m each of three 
cases, and Hodgkin’s disease vere earned out Xo agglutinins precipitins or 
complement fixing bodies were found m the blood serum of patients suffering with 
Hodgkin’s disease Inoculation of this organism and the Hodgkin’s lymph nodes 
into monkeys, guinea pigs, chickens, dogs and rabbits failed to reproduce the dis- 
ease Cultures made at the postmortem examination of the artificially produced 
foci of infection, the Ijunphoid structures and other nsceral organs demonstrate 
that in some of the animals the organism persisted in the foci and spread to other 
organs , that m others it persisted only in the foci , vhile in still others no evidence 
of infection nor of persistence of the organism at the site of inoculation resulted 
It IS established that with appiopriate technic baciUi of the genus coryne- 
bactcnum can be isolated from Hodgkin’s tissue There is no sound experimental 
cwdcnce that these organisms bear any ctiologie relationship to the disease The 
cultiA ation of similar organisms from pathologic Is-mph nodes, the seat of a variety 
of lesions, is further evidence against this relationship The only significant as- 
sociation possible is that as in ti-phoid and leprosv they might be the cause of the 
disease but do not reproduce it in animals Study bv all other known methods does 
not confirm this 

Inoculation of pieces of fresh Hodgkin ’s nodes and of the organisms cultn ated 
from them into chickens failed to produce cither Hodgkin s disease or aiian tubei- 
culosis Postmoitem hacteriologic cultures and histologic examination of their 
tissues failed to rc\ cal acid fast organisms As it is difficult to get laboratory fowl 
vhich are free of a\nn tuberculosis it is probable that L’Esperance”® mistook this 
common finding foi significant experimental results Branelr suggests that she 
vas dealing not vith Hodgknn’s disease hut vith asian tuheicle'"bacil]us infec- 
tion in the linman being 

COVCLCSIONS 

A \ nricu of organisms of the genus con nohacternim can he cull n ated ii om a 
high jicncnt ige of cases of Hodgkin s disease An identical organism cultn ated 
from tlirce cases has been studied expenmentalU 
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No precipitms, agglutinins, complement fixing bodies, or bactcriotropic sub- 
stances foi tins oiganism were found in the blood serum of patients sufteiing with 
Hodgkin’s disease 

Jlonkej'S, chickens, dogs, guinea pigs, and rabbits weie inoculated in a laiieti 
of waj's iMth this oiganism and nitli pieces of fiesh Hodgkin’s lymph nodes In 
none of them did the lesions of Hodglun s disease dei elop 

Neithei anan tubeieulosis noi lesions resembling Hodgkin’s disease were 
found in fowl inoculated u itli cultures oi nitli ficsli tissue fiom Hodgkin’s disease 

The ^utho^ iMshes to acknoii lodge his indebtedness to Professor T H Moon for his vilnable 
suggestions nnd to Dr C J Bucher for his nssistnncc in much of the serologic work 
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THE EFFECTS OBSERVED FOLLOWING THE INTRAVENOUS AND 
SUBCUTANEOUS ADSHNISTRATION OF FLUID AN 
EXPERIMENTAL STUDY ON DOGS" 


J Roscof jMiller, :M S , M D , .ved Charles A Poiedeyter, M S , M D , 

Chicago, III 


^^HE common piactice of foicmg the administration of fluid without specifying 
cithei the amount oi the time iiitenal is nic-xact, and in ccitam instances, may 
he hai mfiil Attention has hceii directed to this fact ba Leu is,^ de Takats,- Hunt, 
MtGanii, Rountree Vocgtlin ^ and otlieis 

Ana method u Inch u ould pei mil the climeian to detei mine aeoni at eh cither a 
deficit or an cncoss of uatei in the tissues of i patient, from time to time, uould be a 
desunble addition to modern methods of tieitment 

ThccNpeiimeiitnl uoik uhuh forms the basis of tins lepoit uas started foi the 
pui pose of fiiiding such a melliod We also u ished to obsora e if lai gc quantities of 
tluid pioduced harmful i csults ,iiid if so under uliat conditions 'I’lio aims haae not 
boui reo liml asact but certain obseiaations haaebeen made ulncb arc significant 


Lnu.i-in an aid school 
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The liteiatiire concerning the blood changes m conditions affecting the body 
water balance is i olimiinous Klein and Nonnenbitick^ found that in subjects with 
normal metabolism intraduodenal infusion of -n ater regularly caused a i eduction in 
the numbei of erythrocytes in aiteiial blood Bojcott and Douglas-' gave hyper- 
tonic glucose solution to normal and nephritic rabbits and found that the lattei took 
a longer time to adjust themseh es Se\ oral deaths were attiibuted to cardiac fail- 
ure which were said to occui moi e fi cquenth in the nephi itie than in the normal 
rabbits Smith and l\Iendle“ injected an amount of fluid, which they considered 
equal to the blood v olume of a rabbit, and then by repeated blood counts and hemo 
globin deteiminations, found that the bulk of the fluid had left the blood stream in 
the first five minutes This fluid could not be accounted for bv passage into the 
muscles or by edema The fiiud in the serous ear ities and that in the stomach and 
intestines therefore as well as the volume of uiine are concerned ivith the disposal 
of fluid lea-ying the circulation Thei e is consider able disagreement as to the fate of 
the fluid injected Dasti e and Lo-v e' found that 75 per cent of the fluid injected in- 
tia-^cnously passed into the seious cavities and tissue spaces MacCaUum® in- 
jected large v olumes of fluid lutiav'cnously and fiom a cannula tied into the lumen 
of the intestine, obtained up to 15 per cent of the injected fluid 

Keith, Eowntiee, and Gciaghty® in a senes of articles, the fiist published in 
1915, inti odueed the dv e method of determining blood volume This has since been 
elaborated upon and values hav c been deteinuned for numerous conditions, experi- 
mental and clinical Lampson and RosenthaP“ declare that tiue blood volume, 
plasma v'olume or i ed cell v olume cannot be measured bj any of our methods Thev 
giv e reasons foi the belief and conclude that it is impossible bv the present methods 
to differentiate between blood changes due to fluid loss and those the result of v aso- 
motoi 01 cireulatoiy changes One of these authors in collaboration -with others 
later stated that on account of the inability to deteiinine the amount of red blood 
cells and fluid lost oi gained, it is impossible to mterpiet the lesults obtamed in 
terms of fluid exchange between blood and tissues ev en though 25 c c of normal salt 
solution IS given per kilogiam of bodv weight They foimd that volumes deter- 
mined by means of v ital i ed and hemoglobin did not alwav s agree 

VIETHODS 

"Well nourished, apparently noimal, adult dogs v ere used for the experiment 
Isotonic sodium chloride solution was administered subcutaneously in amounts of 
2000 c c or intravenously in an amount of 1500 c c Observ ations on the following 
factors were made both before and after the administration of fluid (1) Physical 
response, (2) blood v olume changes , (3) blood cell counts , (4) hemoglobm concen- 
tration, (5) total blood pioteins, (6) tissue thii’st, (7) electioeaidiograms, (8) 
uiinarv^ changes These observations were repeated on animals in which renal 
damage had been produced, nephrectomies pei formed, or diphtheria toxin admm- 
istered, for the purpose of producing caidiac damage 

Blood volumes were determined bj"^ the vntal red method, as described by 
Hooper, Smith, Belt, and Whipple 

Before anv fluid was given the av erage blood v olume of each experimental am- 
mal was established bv' two oi more estimations at inter v als of from five to ten daj s 
Blood volume estimations weie repeated immediatelv after intiav enous administra- 
tion of fluid and two hours after subcutaneous injection 
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Total scrum, proteins were detei milled bj means of tbe micro refractometric 
method, using the Zeiss dipping refiaetometer 

Stan wheals were produced hj the inti eduction, intradermally, of 0 2 e e of 
normal salt solution and were used on a small series of dogs 

Electrocardiograms were run on a series of animals, before and after the ad- 
ministration of fluid 

Ennary volumes, specific giaiities and the presence or absence of albumin 
were determined following the introduction of fluid 

To check the dye method of blood volume determination, two dogs weie bled 
and perfused 

To produce myocardial damage, diphtheria toxin was given, following the 
method described by Stewart We found it necessaiy to reduce the dosage by half 
in order to keep the animals alive foi a sufficient length of time to complete the oh- 
sei vations Renal damage was produced by clamping the i essels hilatei ally as done 
by Ii j and associates Total nephrectomies wei e done on two dogs 

RESULTS OK NORMAL ANIM4LS 

Blood Volume — The results obtained on the effect of the intravenous injection 
of 1500 e c of isotonic sodium chloride solution, duiing a period of fifteen to twenty 
minutes, on the circulating blood lolume of dogs as determined by the vital red 
method ai e shoum in Table I No increase in en dilating blood volume that could be 
measm ed by the dye method occuri ed 

Blood Counts and HeinogloJnn Detei minahons — It was found that five min- 
utes after the intiavenous administration of 1500 c c of 0 9 per cent sodium chlo- 
ride solution, the red cell count and hemoglobm content were deci eased signifi- 
cantlj , the average decrease being 23 per cent The ma\imnm and minimum de- 
crease ^ ailed 111 the different dogs from 10 to 36 per cent, but in the same dog tiom 
time to time the deciease did not vai j moie than 10 per cent 


Table I 

SnoviNo THE Efeect or THE Adjiimsteatjon or 1500 c c or 0 9 Per Cekt Sodtoii Chloride 
Solution Intkaielously on Blood Volume Peteejiined bi the Dye Method 


DOO NO 

CONTBOL BLOOD YOLUilE 

deteeuinatiols* 

POST INJEcnOJ? BLOOD VOLUME 

deteeminattovs 


NO TRIALS 

AV BLOOD 

lo trials 

AV blood (C C ) 

4 

15 7 Ktlo 

5 

1418 

1 

1397 

5 

33 8 Kilo 

5 

nu \ 

1 

4 

i 

1128 

c 

10 5 Kilo 

2 

1097 

1 

923 

39 ' Kilo 

5 

13G7 


13C5 

3 

20 -i Kilo 

S 

2117 

1 



•Inri'itlon'. from time to time were lc «3 than ilOO c.c 
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These results indicated a blood dilution folloiving the injection of fluid, and 
iveie at variance Avith the lesults cited above This apparent dilution occurred so 
uniformly that we questioned the accuiacj of the dye method for determming total 
blood lolume under the conditions of oui expeiiment Consequently, ne checked 
the Altai led method AAuth the method of bleeding and perfusing in an animal to 
Avhich no fluid had been giA en and in another aftei the administration of 1500 c c 
of isotonic salt solution We found that the results obtained bv the dye method 
checked to AAuthiu 2 per cent iii the noi mal animal but failed to check in the hydrated 
animal The Aoliime obtained bj bleeding and pei fusing was greater than ivhen 
vital led Avas used foi the detcimiiiation The Aaliie detci mined Iia bleeding and 
perfusmg coriespondcd closely to the incicase indicated bv the blood count, hemo 
globin and hematociit detci miuations 

The injection of 2000 c c of isotonic sodium chloiide solution siibeutaneouslA 
had no effect on the red cell count tno lioiiis aftei the injection and before complete 
absoiption had taken place 

Hematocrit Determinations — Hcniatoeiit leadings file minutes after the in- 
tiaA enous administration of 1500 c c of fluid rei ealed an aA eiage dilution of nearlv 
20 pel cent Although theie neie Aaiiations of from 10 to 20 per cent in different 
animals the values in the individual aiumal remained faiih' constant The dilution 
persisted foi at least one lioiii but had disappeai cd at the end of tAA entA -foiii hours 

Total Blood Piotcins — A studA of the total blood pioteins before and after 
the intraA'enous administration of isotonic salt solution sIioaas that thev Avere de- 
ci eased from 20 to 52 pei cent in the Aaiious dogs In the same dog fiom time to 
time the maximal A'aiiation of the deciease nas 32 pei cent In Table II aie shonn 
the results in Avhich the total blood pi oteins aa ere follov ed in thi ee dogs up to one 
hour aftei the injection of fluid Fiom this table it Avill be seen that the total pro- 
teins do not 1 etui n to the prefluid Ica el Avithin one houi 


Table II 

Shoatino the Total Blood Proteins Before and After the Intraatinous Administration 
or 1500 c c OF 0 0 Per Cent Sodiuai Chloride Solution 



DA.TE 

1 

PRE FLUID 

V \LUE 

IMMEDIATELY POL 

LOWING FLUID 

15 MIN 
LATER 

1 HR 
LATER 

PER CENT 
DECREASE 

Dog 5 

12 11 

73 

1 

43 

56 

5 6 

39 

m 

1 12 

69 

42 

48 

49 

39 

11 8 K 

1 22 

65 

38 

49 

49 

41 


3 2 

65 

31 

4.1 

4 5 

52 

Dog 4 

12 17 

6 7 

49 

58 

58 

36 

•wt 

15 7 K 

1 14 

71 

56 

1 

63 

47 

Dog 7 1 

12 3 1 

71 

56 


63 

21 

Wt 

12 6 

6 9 

51 

5 7 

64 

26 

19 K 

1 13 

75 

60 

61 

65 

20 


In Table III is shoAvn tAqucal data on thiee dogs in Avhieh aU deteiminations 
Aveie made as neaih simultaneouslv as possible This ivas not alnays teehnieallA' 
feasible Thiee determinations on Dog 5 aie shoAvn to illiistiate the a ariations en- 
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countered in the same dog The only sinking discrepancy is in the decrease m total 
proteins m the case of Dog 5, tests “A” and “C,” in which the blood counts and 
hematocrit figuies cheeked, but the decrease in total proteins is approximately 
tmce what it should be on the basis of blood dilution alone The only explanation 
of this discrepancy that occurs to us is that some piotem has actually left the cir- 
culation, w'hich does not usually happen 

Tissue Thusf — Skm wheals were pioduced by introduction of 02 cc of 
0 9 per cent sodium chloride solution intradermalh Seveial hundred readings 
were made at \ arious times under varjung conditions Prom the data gathered no 
definite conclusions could be drawn due to the extreme \ ariability of the length of 
time lequired for the wheal to flatten to the lc\el of the sm rounding skin 

Utine — A large number ot urinary outputs w ere studied After the produc- 
tion of kidnej damage and after the administration of diphtheria toxin, there was 
a one plus albumin in the urine but this w^as i educed to a trace following the injec- 
tion of fluid 

Table III 

Composite Chart Snowixo the Cbakges Following the IxTRAraxcus Admixistratiox' of 
1500 c c OF IsoTOMC Sodium Chloride Solution 
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Besults on Ammals Given DiphtJici la Toxin — ^Pom dogs weie given dipli- 
theiia toxin m an attempt to pioduce mjocaiditis Obsenations iicie then made 
on tliese animals befoi e and aftei the administiation of fluid 

Blood Volumes — It is evident fiom the lesults (Table IV) that diphtheria 
toxin tends to cause a deciease in blood lolume nliich is partly, but not entirely ac- 
counted foi by the loss of n eight In two of the tliree dogs gii en 1500 c c of salt 
solution theie was an increase in blood i olume folloiving the first injection Later 
howeiei no increase resulted 

Blood Cell Counts, Total Piotcin and Jlcmatocnt — As will be seen from 
Table IV there is no maiked diffeience in the i espouse to fluids given intravenously, 
to a dog suffering from the effects of diphtheria toxin and a nomal animal 

Table V shows a comparison of the total pioteins before and aftei the adnunis- 
tiation of isotonic salt solution in a dog which had lecened diphtheria toxin, one 
that had the leual i essels clamped for thirty minutes, fourteen daj s previously and 

TjUji-e IV 

Showing the Efeect or DirnTiiERiA Torn.* ox Norhae Blood Volujie ant) ox the Bodv 
ilrcHAMsir FOR Controlling the Blood Volume After the Intkaienous Admimstba 
T iox OF IdOO c c op Isotonic Salt Solution 


DOG NO 

^OaKAL BLOOD 

VOLUMES 

' 1 2 TTEEKS AFTER | 

mpHTHEPIA TOXIN j 

FOLLOWING INJECTION OF 

Nad SOLUTION 

NO 

1 blood 

NO 

DATS 

BLOOD 

NO 

BITS 

BLOOD 


TRIALS 

(cc) 

TRIALS 

AFTER 

(cc) 

TRIALS 

AFTER 

(C.C) 

1 




30 

499 

DIED due: 

ILC FIRST n 

IJECnON 

5 7 Kilo 

2 

G48 

o 

37 

1 

405 


41ST DAT 


3 




5 ! 

1600 


9 

2432 

20 5 Kilo 

S 

2117 

2 

15 

1764 

2 

12 

13S0 

6 









10 5 Kilo j 

2 

1097 

1 

1 

946 

1 

4 

923 

7 







1 

1737 

19 Kilo 

5 

i 

1367 

1 

14 j 

1298 

1 ^ 

1 22 

1092 


Table V 

Showixg the Percentage of Total Proteins Before anti After the Injection of Isotonic 

Salt Solution 



' PREFLUID 

VALUE 

1 lATilEDIATELT | 

FOLLOVTTNG FLUID 

15 arivuTEs 1 

LATER 1 

1 HOUR 
LATER 

a* ! 

1 

87 

40 

53 

54 

b 

65 

38 

40 

45 

c 

64 

3 1 

38 

46 


»a — A doff is days after the administration of diphtheria totin 
b — ^A dog- suffering renal damage 
c — ^A bilaterally nephrectomized animal 
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a bilaterally nepbrectomized animal Comparing these results mth those of Table 
II it mil he seen that they are about the same as those shown in the normal dog 

Electrocardiograms — Electrocardiograms were made on normal animals and 
then repeated following the administration intravenously, and subcutaneously, of 
isotonic sodium chloride solution 

"When fluid was given subcutaneously one striking result was obtained, namely, 
lowered voltage in all leads It was found that this change m voltage corresponded 
roughly to the amount of fluid administered and that as the solution was absorbed, 
the height of the waves returned to their normal lei el 

There was no endence of an arrhj-thnua, oi of am disturbance of conduction 
or of changes in the axis deviation 

Electrocardiograms were made before, during and after the intravenous in- 
jection of 2000 c c of 0 9 per cent sodium chloride solution In onlv one case did 
they show a result similar to that recounted aboi e, with lowered voltage in all leads, 
and m this one case it was not marked The rhythm, rate, and contour of the curves 
were unchanged 

The administration of fluid to the dogs given diphtheria toxin, resulted m no 
change which would distinguish the graphs from those of normal animals 

Physical Findings — Five liters of 0 9 per cent sodium chloride solution were 
injected subcutaneously into a fourteen pound dog The skin over the trunk was 


Table TI 

Eitect or 0 9 Pee Cent Sodioh Chlopide, Given- iNTEAVENonstv, to a Dog SurrEEixG 
Froii THE ErrrcT or Diphtheeu Toxix 



BLOOD COCNTS 

TOTAL PEOTEIX 

HElIATOCEIT 

Prefluid 

9,130,000 

1 

7 4 

58 

Postflnid 1 

6,460,000 ! 

5 5 

71 

Per cent decrease 

29 

2T 

20 


tense and n ould pit on pressure, but there was no edema of the extremities 'When 
allowed to nalk around the room the animal was ataxic, probablv from the amount 
of fluid he nas forced to earrv He salivated and began almost immediately to 
urinate Aiiseiiltation of the heart at this time did not rev eal any arrhythmia or 
other unusual findings Tn eh e hours later he had entirely reeov ei ed, was playful 
and apparently had suffered no bad effects from the cxpenence 

Sodium chloride solution was administered intravenously to normal dogs in 
amounts up to 2000 c c , fifteen to twentv nunutes being taken for the injection 

Following this proeedure there was no edema to be noted There was no ev i- 
denee of fluid m the ehest, the lungs were clear, and there were no idles or adventi- 
tious sounds The heart rate was sliglitlv accelerated and the rhythm was normal 
Pathologic Changes — Gross Postmoitem examination made on the dogs 
which had rccciv cd diphtheria toxin showed nothing of unusual importance The 
hcait appeared somewhat dcci eased in size hut the muscle did not show anv gioss 
chniigcs nor did the heart v ah es The lungs vv ere not changed except in one cave m 
which pneumonia w as present In the dogs that had had the renal vessels clamped 
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thei e wei e iiumei ous adhesions to sui i ouncling t issues but the kidne\ s u ei e grossly 
unchanged No cnlai gement of the spleen w as noted in am dog coming to autopsj 
follow ing the administi ation of fluid 

Significant findings in the dogs suffciing from the effect of to\in into which 
fluid had been inieeted weie smpiisingl}’- lacking Theie was some CMdence of in- 
ci eased f i ee fluid in the bod j' caul les but except foi one dog that couti acted pneu 
monia theie weie no changes m the lungs This was also the case in the dog whose 
kidiiej" vessels had been clamped off bilaterallj and in a dog whose kidneis had 
been lemo^ed two da^s pieiiouslv The intestines were usualh filled with fluid 
and the abdominal muscles in the dogs that had had diphtheria toxin weie soft 
and flabby both in those which had and had not leceived isotonic salt solution 
intiaieuoush' 

DISCUSSION 

The oiigiiial aim of this studi was that some light might be tin own upon the 
safety of administeiing laige quantities of fluid and the hope that some lelatneh 
simple index might be found that could be used as a ^^arnmg bcfoic the mnigm of 
safety was passed 

Laige amounts oi fluid weie gncn to noinial and pathologic animals and no 
demonstiabl}’’ harmful effects wcic seen Theie was no mciease in blood volume, 
as measiued by the di e method, no pei-sistent change in the iiriiian output and no 
changes in the cleetroeaidiogiams, which might be interpieted ns indicating 
dangei Because theie weie no eiident effects, no index was tound that would in- 
dicate the amount of fluid that could be safeh administei ed How ci ei , blood dilu- 
tion did occur on the basis of led cell counts and licmatociit and blood piotein de- 
teinunations, which had no detectiblc effect on the iioinial animal 

The amount of fluid gnen was piopoitionatelv far m excess ot that amount 
usually gl^en patients, and the time of admmisti ation was much more lapid that 
that usually employed wnth human beings wlictliei gi\ en subcutaucouslj oi intra- 
■venouslj The fluid administeied intiaienoush was not giicn oiei a peiiod of 
seveial da’s s, w Inch might lia% e caused a bieakdowai m elimination How’evei , there 
wms no eindenee of any such breakdown! in dogs gn en tin ce Iitei s of isotonic salt 
solution subcutaneousl 3 , on thi ee successn e dai s 

The onh unusual i esult obtained in the studt of the electiocaidiogiaphic tiac 
mgs, taken befoi e and aftci the administiation of fluid, w as that the i oltage w as de 
Cl eased hi the intioduction of 0 9 pei cent sodium chloiide solution subcutaneously 
This fact should be of clinical impoi-tance in cases wliei e edema of i aijnng giades is 
presented and wheie low cred amphtude of the wai es is taken to indicate mj ocai dial 
weakness 

In the dogs gn en diphtheiia toxin the lesults did not entnclv coiiespond to 
those leported bj’’ Stewait^- This authoi mteipieted a piogressive loweiing of 
the -voltage of the elect! ocaidiogi am as indicating myocardial damage The dogs 
of our senes showed low eiiiig of voltage as then condition became woise but in two 
instances this voltage letuined to iioinial, in one of these the day befoie the dog 
died 

The urinarj changes wei e not v ery significant They show ed that the ui iiiarv 
output alone could not account foi the raind elimination of the fluid fiom the eii- 
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CDlatmg blood folloinng the intravenous administration of fluids and also that the 
loweiing of seium proteins in the blood was not accounted for by the elimination of 
protein in the urine No e\ idence of permanent damage to the concentrating power 
of the kidney was showm 

The index of tissue thirst as determined by the McOlure-AIdnch skin test was 
totally unreliable in a large senes of dogs 

Although the fluid injected was usually at body temperature, the few times 
when it was below this level, produced no ill effect except coaisc tremors when given 
intravenouslj The speed of injection seemed to cause no difficulty and although no 
blood pressure tracings were taken, any shock w-hich might have been produced by 
as much as 100 c c per minute for fifteen to twenty minutes, caused no apparent 
severe physical reaction, nor were there any deaths which might be attributed to 
this cause 

It was noted that aecompanjung the increase in urinary output there would be 
an inciease in salivation and at times the dog would vomit fluid At postmortem 
there was a large amount of fluid in the gastrointestinal tract It would seem that 
this avenue of escape w'ould have an important bearing on postoperative dilatation 
of the stomach where large quantities of fluid are given 

The studies of blood ^oIumc as determined by the dye method occupied a major 
interest in the experiment The value for individual blood volumes being relatively 
constant, it was thought that if any changes could be shown to occur following the 
administiation of fluid, that this change could be used as an index Since taking a 
presumed normal from an average figure, found bv other investigators, did not give 
a rehable value for an individual animal and because different animals of the same 
weight vary as to blood \ olume, it wns thought that the best way to establish a nor- 
mal was to determine repeated % olumes on the same dog The average of these was 
then taken as a normal, proi iding the i arianee w as close to 100 c c Usually the 
%aiiation was not this great The number of determinations varied from three to 
ten or more 

An attempt wms made to determine repeated blood \ olumes on the same day ac- 
cording to the method of Smith,” but w c w'ere unable to get i eliable results 

After a normal had been established 0 9 per cent sodium chloride solution was 
injected and blood volume determined immediately As can be seen by the preced- 
ing tables, theie was no appreciable change in the blood i olume as deteimmed by 
the d^ e method, either on normal dogs or on those animals suffering from eai diac or 
kidney damage It wall be seen from Table III that a simultaneous check ivas made 
on blood dilution as indicated bv the blood counts, hemoglobin, and liematociit de- 
terminations, and the total protein content These lalues indicate, without ques- 
tion, that there was a definite dilution of the blood following the administration of 
fluid This was at total cariancc wutli the blood i olume calues gi\cn bj the dye 
method 

It IS almost impossible to explain the dilution of the blood, bi stora<-e of the 
1 cd colls in the spleen, because the spleens seen at autopsc were of normafsire It 
scorns uniikolc that there would be such a cast stoiage in the In or, althou-h this is 
.1 possibilitc ° 

It was also shown that the blood lolumes dcteimincd by the die method and 
perfusion in the dog winch had recened no fluid cheeked ior\ closch There was 
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not a smuliar checli, howevei in the blood a olumes deteimmed by di e and perfu- 
sion, when an animal had been giAen fluid intiaAenoush* Heie the perfusion 
method showed a dilution not shown by the dj-e method This fact is difficult to ex- 
plain One possibilitA^ is that the dye method measured only the circulating a olrune, 
and that a\ ith the addition of large quantities of fluid this cn dilating volume is kept 
at a constant Ica el by the shunting of blood into capillaiw beds Avliich at the time are 
temporality closed off from the active circulation, so that thev do not foim a part 
of the cii dilating blood volume No proof of this hypothesis is offered 

Anothei possibilitA is that moie of the die passes out into the tissues or is 
fixed bv the leticuloendothelial cells under normal conditions than Avhen fluid is 
adnunistered 


CONCLUSIONS 

1 No haimful lesults Aieie demonstrated when laige quantities of 0 9 pel cent 
sodium cliloiide solution v ere giA cn either subcutaneously or intiaA enoush* to nor- 
mal or pathologic animals 

2 Electrocardiograms did not shoA\ am chaiaeteristic changes when large 
quantities of fluids weie giien intiaA'enouslj’ eithei m normal animals or in those 
piesumably suffeiing fiom mj oeaidial damage 

3 Isotonic salt solution when injected subcutaneously, deci eases the ampli- 
tude of the “R ” AvaA e in the eleetiocaidiogram 

4 In noimal animals exsangiunation and perfusion giA e blood a olumes which 
coiTespond very closely to those giA en bA' the dve method 

5 There is an increased coneentiation of the blood m animals suffermg fiom 
the effect of diphtheria toxm 

6 The blood a olumes as detei mined by the dye method sIioav no inei ease after 
the intiaAcnous injection of laige amounts of fluid This does not agiee with the 
amount mdicated by the dilution of the blood as sIioaati bi- lepeated determinations 
of the erA'throcj’tes, hemoglobin, seium proteins and plasma increase 

7 No index was found which might be used as a warning against oa ei hi dra- 
tion of tissue 

S It is beliCA ed that the hematoent is the most simple test for blood dilution 
folloAPing the adnunistiation of fluids postopeiatively Its use A\ould be limited, 
obviously to those cases not manifesting hemorrhage or ca idenee of rapid hemolysis 

We TVJsh to thank Drs WiUnm H Holmes, James G Carr, and A C Iw for many helpful 
suggestions 

REFERENCES 

1 Lewis, Dean Postoperative Treatment, Boston M A S J 194 913, 1926 

2 de Takats, G Push Plnids, Surgeon’s Postoperative Order, Am J Surg 11 39, 1931 

3 Hunt, B, McGann, W C, Howntree, L G, and Voegtlm, C The Status of Intravenous 

Therapy, J A M A 88 1798, 1927 

4 Klein, O , and Nonnenbruek, W tlber das Verhalten der Erythrocyten des arterieUen Blutes 

nach enteraler Wasserzufnlir, Ztsclir f Klin Med 112 568, 1930 

5 Boycott, A P , and Douglas, 0 G On the Carbon Monoxide Jlethod of Determinmg the 

Total Oxvgen Capacity and Volume of Blood in Animals, With Some Experiments on 

Anemia and Transfusion, Path A Bact 13 256, 1909 

6 Smith, A H , and Mendel, L B The Adjustment of Blood Volume After Injection of Iso- 

tonic Solutions of Varied Composition, Am J Physiol 53 323, 1920 

7 Dastre, A , and Loye, P Le lavage du sang. Arch de phvsiol norm et path 2 93, ISSS 

8 MacCallum, J B Secretion of Sugar Into the Intestine Caused by Intravenous Sabne Infu 

Sion, Univ of Cal Pub m Physiol 1 125, 1904 



'MUiliER-POINDEXTER EFFECTS OP ADMINISTKATIOK OF FLUID 


297 


9 Keith, K M , Bowntree, L G , and Geraghty, J T A Method for the Determination of 
Plasma and Blood Volume, Arch Int Med 16 547, 1915 

10 Lampson, P D , and Eosenthal, S M Inadequacy of Our Present Blood Volume Methods, 

Am J Physiol 63 358, 1923 

11 Hooper, C W , Smith, H P , Belt, A E , and Whipple, G H Blood Volume Studies, Experi- 

mental Control of a Dye Blood Volume Method, Am J Physiol 51 205,1920 

12 Stewart, H J Certain Effects Occasioned in Dogs by Diphtheria Toxin, Arch Path 7 601, 

1929 

13 McEnery, A T , Meyer, J , and Ivy, A C Studies on Nephritis, Physiologic and Anatomic 

Changes EoUowing Temporary Eschemia of the Kidnevs, J Dab ’A Cmn Mim 12 349, 
1927 

14 Smith, H P Intravenous Injections of Fluid and Eepeated Blood Volume Determination, 

Bull Johns Hopkins Hosp 37 177,1925 



LABORATORY METHODS 


THE PREPARATION OF COLLOIDAL GOLD SOLUTION^ 


Thomas L Ramsei , M D , ant) H J Eilm vnn, M A , Ph D , 
Toledo, Ohio 


'^HE prepaiation of colloidal gold solution is, no doubt, one of the most disap- 
pointing, time consuming and unceitain proceduies encounteied m routine 
laboiatorj ivoik Difficulties are iiumeiousasprobablvhas been observed b% e\eiv 
laborator-s man 

Persistent endearoi nitli a repeated check up on all knoun formulas for the 
prepai ation of colloidal gold solutions seems to ha^ e soh ed the pi oblem for us 

We have found that the chief trouble was obtaining the piopei deep led and 
stable color, most solutions turning out purple This iias o^crcome bv adiusting 
the Ph value of our distiUed natei Also the control tube nould geneiallv not be 
decoloi ized in one hour using 1 7 c c of a 1 per cent salt solution In adiusting col- 
loidal gold solutions one must take into account that tlie sensitn eness of these solu- 
tions depends on two factors, namelj the size of the colloidal pai tides and the Ph 
value of the gold solution, and that this sensitn eness must be maintained 

The method we ha\e adopted for the pieparation of colloidal gold solutions is 
simple, time saving and most satisfactoii as tests on known positive as well as nega- 
tive spinal fluids hare shown this solution to be not onh reliable but also fairlv 
stable, more so than any other solution purchased preiiouslr from Laboiatorv 
Supplj Houses 

method of pkep^vratiox 

To 500 c c freshly distilled rater (Precision Still) inth a Pn of 6 8-7 0 add 
5 c c of an aq 1 per cent gold chloiide solution and 25 c c of freshh prepared 
0 5 pel cent potassium caibonatc sol (Mcick’s Blue Label) 

Bring to boil, remove from flame and then add r bile shaking i igoiouslv a few 
drops of Meick’s Neutral Formaldehvde, diluted to about 10 per cent with distilled 
r atei , drop by drop Three to fi% e smaU di ops ai e usually sufficient A deep red 
color develops almost immediately Cool and let stand tightly coiked until next 
daj’’ r hen it is i eady for titi ation 

titration or colloidal gold solution 

Set up 11 Wassermann tubes and place in each tube 1 7 c c of salt solution of 
increasing stiength, ranging from 1 0 per cent to 2 0 per cent For instance the 
first tube recedes I7ce ofalO pei cent salt solution, the second 1 7 c c of a 
1 1 pel cent salt solution, tlie third tube 17cc ofal2 per eent salt solution, and 
so on until the elei enth tube is reached which receives 17ee ofa20 per eent salt 


•From the Department of P'itholog‘\ and Kesearch St Vincent s Hospital 
Recel\ed for publication April 2 1932 
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The ^ anoue salt solut.one can be prepared from a 2 0 per eent solution as 


Tube No 1 
Tube No 2 
Tube No 3 
Tube No 4 
Tube No 5 
Tube No 6 
Tube No 7 
Tube No 8 
Tube No 9 
Tube No 10 
Tube No 11 


I 0 c c 2 0% salt sol aud 1 0 e c HjO 

I I c c 2 0% salt sob and 0 9 c c H.O 

1 2 c c 2 0% salt sol and 0 8 c c HO 

1 3 c c 2 0% salt sol and 0 7 c c HO 
1 4 c c 2 0% salt sol and 0 6 c c HO 
1 5 c c 2 0% salt sol and 0 5 c c HO 
1 6 c c 2 0% salt sol and 0 4 c c H.O 
1 7 c c 2 0% salt soL and 0 3 c c H.O 
1 8 c c 2 0% salt sol and 0 2 c c HjO 

1 9 c c 2 0% salt sol and 0 1 c c H.O 

2 0 c c 2 0% salt sol and 0 0 c c HjO 


Eack tube non contains 2 0 c c of a salt solution of tbe various percentages 
from 1 0 to 2 0 per cent Mix u ell and diseaid 0 3 c c from each tube, thus leaving 
1 7 c c Nov add to each tube 5 c e of the freshly prepared colloidal gold solution 
The tube, containing the lov est percentage of salt and showing complete decolorma- 
tion after one hour, indicates the strength of the salt solution to be used For in- 
stance if decolorization of 5 c c colloidal gold solution occurs m the tubes contain- 
ing the higher percentage of salt solution doivn to and through 1 2 per cent in one 
hour but no decolorization belov this percentage, then the 1 2 per cent salt solution 
IS the solution to be used in the control (twelfth) tube and 0 4 of this strength or 
0 48 per cent salt solution in the other 11 tubes 


Table I 


SHOWING Eesults or 107 Spinal Fluid Enaminations 


LO OP CASES 

DIAGNOSIS 

CELL COUNT 

GOLD CURIE 

WASS 

BLOOD 

TTASS KAHN 

65 


3 5 

Normal 

Neg 

Neg 

Neg 

1-i 


Increased 

Siphilitic 

4 plus 

4 plus 

4 plus 

1 


Increased 

Sj'phihtic 

3 plus 

4 plus 

4 plus 

X 


Increased 

•Sj-philitic 

Anticompl 

4 plus 

4 plus 

1 


3 

Sjpliilitic 

Neg 

4 plus 

3 plus 

3 


Increased 

Paretic 

4 plus 

4 plus 

4 plus 

1 

Eneepliabtis 

8 

Sipbilitic 

Neg 

Neg 

Neg 

1 

Encephalitis 

5 

Syphilitic 

Neg 

Neg 

Neg 

1 

Encephalitis 

12 

Siphilitic 

Neg 

Neg 

Neg 

1 

Encephalitis 

75 

Siphilitic 

Neg 

Neg 

Neg 

1 

Eneephalo 


Center 





Meningitis 

1288 

Curve 

Neg 



1 

Bnin Tumor 

38 3050 

Normal 

Neg 

Neg 

Neg 

4 

Meningitis 

Increased 

Meningitic 

Bact E\am meningococci 

4 

Meningitis 

Increased 

Meningitic 

Bact Evam pneumococci 

3 

Meningitis 

Increased 

Meningitic 

Bact Evam streptococci 


Tubercle 







Meningitis 

Increased 

Meningitic 

Guinea Pig Inoculation 





Positne tb 


It will be seen from Table I of cases tliat 15 definitch siphilitic cases with 
stiongh positne Wassciinanns on botli spinal fluid and blood, also with positne 
blood Kahn reactions, gaie tipiealh siphilitic tipe cunes with the colloidal gold 
lenction Two other siphilitic cases one with a negatne and the other with an 
aiiticomplementan reaction in the spinal fluid '\Yasscnn inn tests, but w itli strongU 
positne blood Wasserniaiiiis, ga\e t\ pical luetic cnrccs with the colloidal gold 
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Tluee cases, diagnosed as paiesis, Mith sfczonglv positive spinal fluid and blood 
"Wassei maims and positn e blood Kahn leactious, all gai e definitely positive paretic 
cun es with the coUoidal gold 

Foul cases of encephalitis vitli negatne spinal fluid and blood Wassermanns 
and Kahn reactions gave svphilitie cunes with the colloidal gold 

It has not been unusual m oui e\peneuce to obtain t3'pically syphilitic type 
curves m cases chmcallv diagnosed as encephalitis with the spinal flmd and 
blood 'Wassei manns negatne 

One ease, diagnosed as encephalomeningitis, and inth a high cell count gai e a 
centei cun e a little to the right of a typical sj'philitic t5Tie cui i e and extending 
mto the meningitic cuive legion 

One casev ith a biain tumor i\ itli negatn e spinal fliud and blood 'Wasseimanns 
gaie no alteiation fiom the noimal nith the exception of a high and lari mg cell 
count 

Sixteen cases, chmcallv diagnosed as meningitis and bacteriologically pi oved 
as such, all gai e typical meningitic type em \ es 

The othei cases repoited checked with the negatn c chmcal diagnosis of sjiih- 
ihs and the negatn e spinal fluid and blood "Wassermanns as w ell as Kahn reactions 
and gave normal colloidal gold cun es 

Such findings aie not possible unless the point of decolorization and sensitive- 
ness of the coUoidal gold solution is accurately balanced This balance is essential 
and accurate titration seems to be indicated, no matter w hat method is used m the 
preparation of the colloidal gold solution 

The method heiewith submitted foi the preparation of this solution is not 
origmal with us but was adopted as the best fiom oui exiienence 

Titration of the colloidal gold solution, to deteimme the correct percentage of 
salt solution to be used, will help soh e the difficultj' that mani laboratories have 
had and are hanng m its prepaiation 


THE PHAKIMACOLOGIC STANDAEDIZATION OP PAEATHOKJIONE* 


C L Eose, Indiaxapous, Ixd 


T he assay of paiathoimone (paiathyroid extract Colhp), or other parathnoid 
extiaets, due to the peculiar ciiteria lequired to measme then potency, is com- 
paiativelj^ difficult CoUip and other investigators' have shown that the active 
prmeiple of this material quantitatively afl;ects the mechamsm eontroUmg the 
calcium and phosphorous concentration within the blood streaim The first of 
these physiologic processes to be employed, and the one which is now believed to 
be the most rehable for the purpose of measiiimg the degiee of actmtj' of para- 
thjnoid extract, is concerned with blood serum calcium Collip, Claik, and Scott, - 
usmg a modified Kramer-Tisdall method,® deteimmed the serum calcium i alues m 
parathjwoidectomazed dogs By means of subcutaneous injections of paiathvroid 

♦Prom the Depirtment of Pharmacologrj, Lillj Research Laboratories, Eli LlIIj and 
Companj 

Received for publication April 21 1932 
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extract, they were able to maintam a calcium level which prevented the death of 
these animals Their next step was an attempt to influence the seram calcium of 
normal animals They were able to do this quantitatively on healthy, untreated 
dogs 

Test Subjects — In selecting experimental animals for the routine testing of 
parathormone, the requirements of the chemical test to be used must be kept in 
mmd The collected blood must not be contaminated by extraneous calcium Care 
must be taken, theiefore, that it does not touch the hair or skm of the subject oi 
the hands or clothing of the operator This requirement eliminates the possibility 
of collecting blood from an incised vein in the eat, rabbit, gmnea pig, rat, or mouse 
Cardiac puncture, likewise, is impractical since the procedure, always dangerous, 
causes frequent deaths and consequent changes m the identity of the test group 
Collip* found that the response of normal rabbits to parathyroid extiaet, even in 
massive doses, was not uniform. 

On the other hand, it was found that healthy dogs raamtam a fairly constant 
normal calcium level, are relatively long lived, and can be obtamed of such a size 
that the withdrawal ot 20 c c of blood would not appreciably affect the total blood 
volume over a twenty-four-hour test period 

Selection of Dogs — Parathormone is evaluated by the degree to which it is 
capable of producing a rise in the blood seium calcium of normal dogs The cal- 
cium response of each mdmdual, therefoie, must be fairly uniform In selecting 
the members of a group for this purpose, it is necessary to e.\clude all those which 
might be expected to show gross inconsistencies at any time This classification in- 
cludes all females, smce a variable response is usually obtained durmg the estral 
cycle, old males, because senility reduces tolerance, very young males, because 
the calcium picture during rapid growth usually shows great variations , and males 
mth respiratory, intestinal, or cutaneous diseases Or, to state the case positively, 
a good test dog tor parathormone should have the follomng quabfications 

feex Male (mature) 

AY eight 15-25 kg 

Health Free from gross evidence of disease 

It is oui experience that, from 100 dogs collected mdiscriminatelj , approxi- 
mateh 20 are suitable for parathormone testing 

The Individual — Paiathormone umtage is based directly upon the miUigram 
rise of calcium per 100 c c of blood serum Therefore, the mdmdual when in- 
jected M ith a gn en numbei of units of the substance should show an increase in 
blood calcium, commensurate with the size of the dose 

One unit of paiathoimone is defined as one one hundredth of the amount re- 
quired to cause a use of 5 mg of calcium per 100 c c of blood in a 20 kg do”- It 
IS obiious that one unit nould produce a change too small to be of anj lalue and 
at the othei cxtieme 100 units may pioduce icsults nhieh are injurious to tlie 
health of the test animal It has been found that a dose of 66 units causes no 
iniun and gn cs the most consistent results If 20 unit material is used, this dose 
IS 3 3 c c pel 20 kg dog and should be responsible for a blood calcium rise equal 
to 0 06 of 5 mg or 3 o mg pei 100 c c of blood serum 

This IS the stnndaid or theoretical normal rise for the indi\ idual All do^^ 
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do not lespond alike but tliev sliould be consistent liom neek to neek and show a 
use equal to the normal plus oi nunus 2 ^\n inci case of less than 1 mg of calcium 
pel 100 c c of blood seium should not be eonsideied 

Occasionalh one member of a gioup Mill show no use aftci the customarj 
dose of pai athoi mono This indn idual must be i eplaeed in the group b^ one m hose 
lesponse has pio\ed to be faiilv constant The dog failing to shoM the speeified 
calcium use must not be used foi testing until his unusual behaMOi has been cor- 
lected It IS often the less e\pensn c couise to discaid such an animal immediately 
The Gtoup — A pai athormone test group consists of not less than 5 dogs, but 
nia-s be made up of as man's moic as the amount of matciial to be tested, the cost 
of the animals, and the time ai ailable mil permit 

The extiact m doses sufficient to cause a use of 3 3 mg of calcium per 100 c c 
of blood serum is responsible in some eases foi a long continued In-peicalcemia 
It IS adiisable, on this account, to use a gioup but once each week, and it is piefer- 
able to use it not moi e often than once e\ eiy* tn o weelis 

Milieu a gioup has been staiidaidired b> the iniection of a stock pieparation 
of lino'vni lalue, a ccitain amount of icgulaiitv must be inamtamed in the matter 
ot calcium stimulation to get the most consistent results The animals should le 
eene a dose of pai athoi mone, i\hethei it be test mateiial oi stock, at then icgular 
injection time The amount of this dose must be sufficient to give 3 3 mg of cal 
cium use pel 100 c c of blood soium, oi a dose of 3 3 c c of 20-uiiit paiathoimoiie 
pel 20 kg of dog eight 

Diet and Envuonment — A diet constant m composition and in amount pei 
dog, seems to be essential Aiiv maikcd change in either of these factors affects 
the calcium which is a^ ailable to parathoimone influence, e\cn though the noimal 
remains the same A piepared diet, containing diied meat, cod In er oil, molasses, 
diied butteimilk, vheat geiin meal, vheat bian, corn ceieal, oat cereal, bailee malt, 
and salt, is used in oui kennels ■with complete ‘nitisfaction An occasional raw 
bone and fiesh vegetables maj be added to keep the dog s appetite healthv 

A minimum of exeicise, and habitudtion to new Imng conditions aie to be 
kept in nund, also, when using new dogs 

Bleeding and Injection — Blood is usually collected eaily in the mouiiiig ot 
the day on yhicli the dogs leccne an injection of the extract Then feeding is 
omitted aftei this bleeding luitil the final collection lias been made on the following 
morning 

Apparatus Glass sirmges, 10 c c capacity 

1 25 in , 19 guage liiqiodemic needles 

Glass centiifugc tubes, 15 c c capacity, ungiaduated 

Kubber stoppeis to fit centrifuge tubes 

The dog to be bled is placed on a table and held on his side bj two assistants 
No othei means foi holding a dog qnieth and seem eh has been found satisfactoiw 
The hail is clipped for a distance of 4 to 6 inches from the anlde iipvaid on the 
lateral surface of eithei hind leg Touimiquet-like pressure, applied at the knee 
by one of the assistants. Mill cause the saphenous leiii to stand out piomineiitly 
This yein Mali be found to lun in a diagonal course from the posterolateral aspect 
of the knee down to and across oi around the anlde AYith pressure on the rein 
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mamtamed, Mood is ■wltlldla^vn by inserting tbe needle (fitted to a syringe) 
through the skm directly into the lumen of the vein A gentle traction on the 
plunger of the sjTinge permits the barrel to fill To avoid a hematoma, light digi- 
tal pressure must be applied at the point of entry of the needle as it is being le- 
moved hluch more pressuie is added after the needle is out, and the grip above 
the knee is loosened at the same time Under these conditions, the minute v?ound 
seals Itself very quickly The blood is gently expelled fiom the sj'rmge, immedi- 
ately, into a calcium-free glass eeiitiifuge tube, and the blood-stained syringe is 
placed m distilled water to prevent sticking 

In the dog, the peak of the blood calcium rise occurs fiom sixteen to eighteen 
hours after subcutaneous injection of the paiathyroid extract Therefore, the an- 
imals must be injected so that the final bleeding can be taken care of conveniently 
at the proper time, that is, during working hours It has been customary, here, to 
make the paiathormone injections between 4 and 5 o’clock in the afternoon of the 
day on which the noimal blood was taken, and the final bleeding on the following 
morning between 8 and 9 o’clock 

All administrations of parathoimone are made subcutaneously on the side of 
the dog These injections aie placed well toward the ventral surface in the loose 
tissue found there The skm at the point of entrj' of the needle is pinched between 
the thumb and forefinger, just as the needle is withdrawn, to pi event leakage, and 
the injected area is massaged thoroughly to insuie dispersion of the dose 

Glassivare — All the glassware used in the test must be calcium-free It is al- 
lowed to stand in hot cleaning fluid (100 gm of potassium dichi ornate to 4 liters of 
commercial sulphuric acid) for one houi , then passed in succession through 7 
changes of distilled water Foi the purpose of drying, it is placed in an inverted 
position on filter paper for about three hours The drying process is completed in 
an electric osen at 100 to 110° C 

The steel needles, graduated srminges, and rubber stoppers are not placed in 
the acid bath but are thoroughh brushed and cleaned in distilled water, and then, 
with the exception of the stoppers, are taken through the same procedure as the 
rest of the glassw are The stoppers are dried at room temperature on filter paper 
Calcium Detci mination — The Tisdall modification of the Kramer-Tisdall 
method' is employed foi the quantitatn e determination of the blood serum calcium 
Clean glassw aie, and piactiee and caic in technic aie the chief requirements for 
making this an aeeuiate test Poi the piactical purpose of standardizing para- 
thormone, this method suffices 

The gasometric calcium method of Van Slj ke and Sendroi ' and the colori- 
metric method of Roe and Kahn' mav be more precise, but thej are much more 
complex in manipulation 

Calculation of Um/apc —Since the paratliormone unit is defined as one one- 
hundredth of the amount lequiied to laise the calcium leiel of a 20 kg dog, 5 m" 
per 100 c c of blood seium the unitagc calculation takes the following form 

Oroup \\ Vi nso (ihr per 100 c c ) 

I’irntliorniono dose (ee per 20 Eg ) per c c pintliormonc 

One unit IS icsponsible for 0 05 mg calcium rise per 100 c c of blood scium 

Then tlie mg Cn rise per e e pintliormone 

(ToTmg =anit‘!perec pnnfliormonc 
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A NOTE ON THE LIEBER:\LANN-BURCHrVRD COLOR REACTION 
FOR CHOLESTEROL*’! 


I ARTHim illiRSKV,®'' i\[ D , j\r Sc , AND SLvubice Brugrr,®® M D , M Sc , 

New York, N Y 


TT IS now a common obseivation that the Liehermann-Biuchaid leactiou for 
cholesteiol undei uncontrolled conditions is not a reliable one Temperature, 
intensity of light and time are all factois which tend to affect this reaction 
(Myers and ‘Wardell,’ Cornell, = Elman and Taussig,® Matticef) Consequentlv, 
we are frequently eonfionted uitli the difficulty of obtaining diipbcate lesiilts to 
cheek a single sample of blood The hteiatiue abounds ivith suggestions for 
eliminating such discrepancies but we hai e foimd none of these efficacious 

Duimg tlie course of our preliminaiv study of methods for the determina- 
tion of cholesterol m the blood, we expenenced gieat difficulty in gettmg checks 
closer than 10 per cent, irrespectiie of the coloimietiic method employed We 
finally decided to use Saekett’s modification of Bloor’s method* because of its 
simplicity, reliabibty, and inexpensn eness Hoy ever, our eaily determinations 
with this method showed a discrepancy of about 10 per cent between duplicate 
samples In ordei to find the cause of tins yaiiation, we studied ereiw aspect of 
the method The proceduie consists m adding 02 cc of plasma (or whole 
blood) to a mixtiue of 9 c e of alcohol and 3 cc of ether and subsequently 
evaporating the alcohol-ethei extract to diyness The cholesteiol in the lesidue 
IS then extracted with 5 c c of chloioform To this is added 0 1 c e of sulphuric 
acid and 2 c c of acetic anhydiide and a gieen color results (Liebermann-Bur- 
chard reaction) 

A common argument against this method is the fact that a blown discolora- 
tion IS frequently produced on lapid eiapoiatioii of the aleohol ether extract 

•From the Department of jMedlclne, Neir Tork Posteraduate Aledlcal School and Hospital 

Heceixed for publication Februarj 1, 1932 

tAided by a rrant from the Josiah Macj Jr Foundation 

••Ollrer Rea Fellow in Medicine 

tit has been obserx ed independent!} b} Miss M E Sfattlce In tlie Biochemical Laborator} 
of this institution that the color produced in tlie Liebermann-Burchard reaction max aar} from a 
blue to a greenish }elIow depending In a large measure on the temperature at -nhich the reac- 
tion is allowed to take place 
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This IS eliminated completely if the eiapoiation is allowed to take place slowly in 
an incubator at 37° C (Eabinowitch®') 

The two chlorofoira extractions as suggested by Sackett are absolutely 
complete, further extractions of the alcohol-ether residue with chloroform are 
imneeessary 

■We then eonsideied the effect of tempeiature, and here we found the source 
of our disci epancies The simple procedure of coohng the solutions after adding 
the sulphuric acid and the acetic anhydride m cold running tap watei, as sug- 
gested by Myers and Waidell,’^ was tried on many occasions but the cheeks ob- 
tained were poor It was felt that moie uniform low tempeiatures were de- 
sirable and, indeed, necessary In order to fix the temperature at which the color 
was produced at a low Ici el and at the same tune keep the solutions in darkness 
we placed our extracts in a refrigerator which maintained a constant tempera- 
ture of 5° C This procedure immediately gaie us more uniform lesults Still 
better dupbeate determinations were obtained when the Liebermann-Burchard re- 
action was allowed to take place for fiie mmutes m a dark closet and then an- 
other ten minutes m the refrigerator Controlled expeiiments with xaryino- 
amounts of standard solutions showed that the maximum color is obtained under 


Table I 

Ttpical Eesdlts Obtaived With the LiEBEEn v Botchapd Reactiov 


SAilPLE 

BEAOnON AT 

BOOM TEirPEEATTJBE 

SAilPLE 

EEACTJON AT 

5° 0 


CHOLESTEROL 
MG PEP CE^T 

MEAN MFTEB 
ESCE PEB CENT 


CHOLESTEEOL 

mg pee cent 

MEAN DIFrEE- 

ence pek cent 

1 

a 

b 

213 

192 2 

10 2 

6 

a ' 
b 

2315 

2315 

0 

9 

a 

b 

187 8 

164 8 1 

1 

13 

7 

a 

b 

1410 

139 5 

1 

3 

a 

b 

243 5 

204 0 

8 

8 

a 

b 

1610 

159 5 

09 

4 

a 

b 

273 7 

246 7 

10 4 

9 

a 

b 

216 7 

216 7 

i 

0 

5 

1 

h 

307 0 

204 0 

13 2 

10 

a 

b 

213 0 

213 0 

i 

0 


™d rend n-nllnrZdr <>n= at n 

same conditions ■^Vlicn i cadin-mro 7 *, 1 ° prepaied under the 

no be„cr .hiTcrenlinlcd uS ‘if 

than SIX solutions against the same sHn,! ■= )>!* is adiisable not to read more 

to a giccnish xellon fairh rapidli and tluVtcnd i 

Table I indicates the uST, tend to xitiate the results 

at room temper iture and those obtamViuth 

simple expcdienci of allowing the reaction 

reaction to take place at a temperatuie of 
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lefiigeiation (5° C ) laas giten us icsults uhicli check Mithin 2 per cent foi ,i 
single specimen Only raielv do Aie find disci epancies greatei than tins 
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A METHOD OF j\IEASURING CHOLESTEROL* 


PuRCELi G ScHunn, M D , Harttord, Coxx 


IXTRODUCTIOX 

'^HE final estimation of cholesteiol bi tlie coloiimetiic method is difficult This 
IS so because the gieen coloi developed foi the leading on the coloiimeter is a 
factoi which vanes independently of the quantitv of cholesteiol The standard if 
permitted to age before using in a detcimiiiation y ill possess a gicen color vhich is 
different fiom that produced in a fieshJv picpaicd standaid The gieen color 
which dea elops in cithei the standaid oi the unlcnoy n cholesteiol solution has only 
a fleeting maximum eoloi intensit-s n Inch rapidly fades This change is due to the 
com ersion of the green color to j ellon producing mani yellowish shades of green 
y Inch are entiielj unieliable foi matching 

It was felt that possibly the j ellon coloi could be utilized as a method of nieas- 
ui ement of the cholestei ol, in as much as such a coloi nasi cr 3 ' easy to match This 
yelloy color, it was found couldbeieiA easilv produced if the cholesterol solutions 
made up as foi a gieen compaiison yeie pei nutted to lemain in a dark cabinet at 
about 20° C foi a period of tyelve to twenty -foui houis Moreovei the yelloy 
coloi was found to be far more stable than the gi een 

METHOD 

The proceduie is a modified Myeis-Waidell ^ One cubic centimeter of yhole 
blood y hieli had been collected in a stci ile oxalate tube (oxalate equn alent to 2 c e 
of 1 per cent solution) y as placed in an exti action thimble in which had been placed 
loosely packed fat-free filtei paper Tins blood was dried for thiee hours at a 
temperature of 70 to 80° C and then extracted continuously with 20 e c of chloro- 
form at 70 to 80° C for ty o and one-half hours The ehloi oform extract was made 
up to 25 c c at 20° C Into each of two tubes y as placed 0 1 c e of concentrated 
sulphuric acid and 2 c c of acetic anhj'drid Into one tube was place 5 c e of the 

^rom the Department of Neuropsjchlatrj XJnhersitj of Colorado Psj chopathlc 
HO"'’ for publication April U 1933 
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Table II 


SPZCIilEN 

BEUVDINQ 

OF 

STAND VRD 

KEADINQ OF XTVKNOW \ 

IN 

GREEN YELLOW 

DUFERENCF MG GUOLESTEKOIi 

PUi 100 C C BLOOD 
IN 

GREEN YELLOW 

DIFFEEE1<CE 

1 

15 

10 

21 

o 

157 

143 

14 

2 

15 

24 

26 

o 

125 

115 

10 

3 

15 

20 

22 

2 

150 

136 

14 

4 

15 

23 

25 


130 

120 

10 

5 

15 

2S 

30 

■> 

lOS 

100 

8 

6 

15 

32 

30 

2 

93 

100 

7 

7 

15 

24 

26 

2 

121 

115 

9 

S 

15 

25 

23 

•» 

120 

130 

10 

9 

15 

24 

22 

2 

125 

130 

11 

10 

10 

27 

30 

3 

74 

66 

S 

11 

15 

27 

29 

2 

111 

113 


12 

15 

19 

IS 

1 

157 

166 

9 

13 

15 

23 

24 

1 

120 

125 

5 

14 

15 

31 

32 

1 

99 

96 

3 

13 

15 

20 

24 

4 

150 

125 

25 

16 

15 

22 

25 

3 

130 

120 

10 

17 

15 

27 

28 

1 

111 

107 

4 

18 

15 

30 

30 

0 

100 

100 

0 

19 

15 

33 

30 
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evident fiom tins table that in puie cholesteiol solutions the estimation by the use 
of the yellow color is much moi e accurate than by the use of the gi een color 

Table II piesents the results of the cholesteiol estimation of blood specimens 
by both the green and yellow colors Heie, too it is evident that there is a dif- 
f ei ence in the amount of the estimated cholestei ol when the tv o colors ai e used 

Inasmuch as the yellow color lesulted in the more accurate cholesterol estima- 
tions in the puie cholesteiol solutions and inasmuch as the cholesteiol estimations 
m the blood specimens by the yellow color were difterent from those obtained by the 
green coloi in both positive and negative diiections, it is felt that the measurement 
of cholesterol by means of the yellow color is more aecuiate than when the gieen 
color is used 
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SUMMABY 


A metliod of preparing cholesterol for estimation is described This method is 
more satisfactory and more accurate than the original colorimetric method of 
estimation 

REPEREXCB 


1 livers V C and Wardell, jE L The Colorimetne Estimation of Cholesterol in Blood, With 
a Note on the Estimation of Coprosterol in Feces, J Biol Chem 36 147 156, 1918 


A SIMPLE METHOD FOR THE PREPARATION OP 
HEilATOPORPHYRIN* T 


Mobpis a Kaplax, B S , M S , Chicago^ III 


LS'TKODUCTIOX 

T here are a number of well characterized diseases in which the group of sub- 
stances named porphyrins seems to play a definite role Hematoporphyrin os 
a member of this group In the last few years new light has been thrown on the 
chmcal picture by the experimental data which has been accumulated by investi- 
gations on the physiologic, pathologic, photosensitizing, acute intoxication and 
chronic mtoxieation behavior of hematoporphyrin Drs Cornbleet, Bachem, and 
Reed of the staff of the University of lUimos College of Medicine have been study- 
ing the biologic behavior of this substance They u ere handicapped because of the 
lack of reasonable quantities of pure hematoporphyrin 


PnOBLElI 

It was this difBeulty uhich suggested a study of the av ailable methods They 
were found satisfactory for the most part but so time consuming, that for the prep- 
aration of relative large cjuantities of pure hematoporphsTin they were imprac- 
tical Bj modification and combination of some of the desirable steps in the older 
methods, it v\ as possible to easily prepaie relativelj large quantities of pure neutral 
hematoporphyrin, fiee from protein, non, and other undesirable by-produets yet 
possessing all the phj sical and chemical, fluorescent and spectroscopic properties 
attributed to it 

SOLBCE 

The most common source of hematoporphv rm is the blood It has been pre- 
pared from all t\ pes of blood pigments and its denv ativ es as hemoglobin, oxyhemo- 
globin, carboiimonovide hemoglobin, reduced hemoglobin, metbemoglobin, hemm 
lieiiutin andhemacbiomogen ’ 

Hematoporphv nn has been found in the contents of the stomach and intes- 
tinal tiaet after the introduction of acids in the stomach 


Ch.„,lsto 


CoJieere of MedJcinc of the tJn£- 


c 


It i\Ld fiir publlc-itlon \prll C 103 ** 

V„,crlcu„ Vlem- 
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Gaiiod 111 1S92-1900' louacl lieiuatopoiplijiiii in the uiiiies ol noiuial and 
pathologic patients afflicted -with cinhosis of tlie Inei and obstipation 

MacMunn in 1885- and Haniniaisten in 1891^ iound lieniatopoipliyiin in 
urines fi om patients i\ ho wei e po’soned w ith sulplional and ti lonal 

H Fischer and Kogl in 1923* piepaied heinatoporpliyiin fioui higiilj" colored 
featheis 

H Fisehei and Zeile in 1929- s\ntliesi/ed lieniatopoiphjnin in small 
quantities 

AIETHOD OP PREP VR ITION 

In this method the soiiice of hematoporphj i in Mas oxalated blood Equal 
paits of ONalated blood and eoncentiated sulphuiic acid Mere stured until mcU 
miAed, and then alloM'ed to cool Foiii \olunies of distilled Mater iveie added to 
one volume of this solution, mIiicIi Mas then fuither alloMed to cool The solution 
Mas then filteied The filtrate, a eleai led solution. Mas neutralized Math eoncen- 
tiated sodium hj dioxide solution flematopoiphjain in the form of a brown 
amoiphous pieeipitate appealed at or slightly to the acid side of the neutral pomt 
The mixtiiie M’as then filteied The pieeipitate and filtei papei Meie dissohed m 
just a sufficient amount of eoncentiated sulphuiic aeid and cooled This acid solu- 
tion Mas diluted Mith distilled Matei as above, one pait solution to tour water, 
fuithei alloMCd to cool, and then neutralized as above Mith eoncentiated sodium 
hjdi oxide solution Again the same biOMnish pieeipitate appealed The mixture 
Mas then tested for the piesenee of piotein by the Biuret test on a small poition of 
the filtiate A positive test indicated the necessity of a repetition of the solution 
and precipitation process The process was lepeated as often as necessaiy to free 
the solution trom pioteiu When the mixture Mas protein fiee, the precipitate 
fiom the last neutrabzation M'as alloMed to settle out The supernatant iliud Mas 
removed and replaced with distilled M'atei The mi-^tuie Mas then dialyzed m a 
collodion bag against distilled m atei until sulphate and ii on fi ee, and dried at i oom 
temperatui e 

RESULTS 

a Physical Propeities — Hematopoiphyiin prepared by this method Mas m 
precipitate form, dark brown, flaky, and amoiphous When drj’- has a dark red, 
almost black, color, with a definite violet shimmer and is friable 

h Chemical Pi opei ties — The pioduct was easily soluble in concentrated sul- 
phuric acid, hydrochloric acid, nitiic acid, potassium, sodium, ammonium hydrox- 
ide, dilute acetic acid and sodium eaibonate slightly soluble in dilute sulphuric 
acid, glacial acetic acid, methyl alcohol, benzol, nitrobenzol, petroleum ether, acidi- 
fied ethyl alcohol insoluble in watei, 96 pei cent ethyl alcohol, ether, ehloioform 
In acid or alkaline solution it can be precipitated at neutiality point with neutral 
salts as magnesium sulphate, ammonium sulphate, and potassium chloiide A test 
for iron M’as negative At 100° C it is destroyed giving a pj’irol odor 

c Fluoi escence — ^When ultia-violet light is passed through a chamber con- 
taining a suspension in distiUed water of this pieparation it gives a biown fluo- 
rescence, in acid solution a dark red, and in alkaline solution a purple red 

d Specti uin Absorption — The material m as examined spectioseopically with 
a Hiligei Spectroscope The solutions contamed 0 05 per eent of hematopoiphyrin. 
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and the acid used was sulphui ic aeid and the alkali, sodium hydi oxide The bands 
obtamed were found similai to those attributed to acid and alkaline hematopor- 
phynn No evidence has been found in the liteiatuie for iieutial absorption bands 


Table I 


i cm 

1 cm 

620 

615 

I 

uu — weak 
uu 

566 

576 

Alkaline 

n in 

uu — ^weak 539 uu — weak 

uu 540 uu 

IV 

517 uu — strong 
519 uu 





Acid 

* 



I 


in 


i cm 


594 uu — narrow 


550 uu — broad 

Absorption 

1 cm 


594 uu 


(570) 550 uu 

Beginnmg at 490 uu 





Neutral 




I 


n 


i cm 


536 uu — very broad 

500 510 uu 


1 cm 


566 uu 


510 uu 



1 


DISCUSSION 

The method described is a composite of the desiiable featmes from the fol- 
low ing methods 

Laidlaw® was among the first to use whole blood and coneentiated sulphuric 
acid The resulting mixtuie uas allowed to stand from thiee to four days, then 
exti acted with alcohol and evaporated to dryness 

Hoppe-Seyler" v as the earliest to describe a method and he named the material 
hematoporphyrm His method uses hemin which necessitated the production of 
hemin 

Eschbaum® modified the Hoppe Sej lei method m that he used whole blood and 
concentrated sulphuiie acid The resulting mass vas extracted with absolute 
alcohol and neutralized with an alcoholic solution of sodium hydi oxide 

The Neneki Siebei method^ is bj far the most elaborate Their method as 
modified by Willstattei and Pischer« is as follows Hemin is treated with a solu- 
tion of hj diogen bromide in glacial acetic acid, then allowed to stand for five da vs 
The solution is then diluted uith watei, filtered, and neutralized with sodium hy- 
d,cMd0 Th« product IS freed of tmp.nrt.es by pashing the p.ec.p.tate ,r.th a 
solution of dilute acetic acid uiil.l free of cliloiide Dheie-Sobolemki'r added 
diahsis of the solution aftei pi ecipitation uith sodium hjdroxide 

The inetlmds mentioned are all time consuming and invoke manj technical 

,».» cdiii ,, With the eyeopttoii of the Neuch. Siebe. method the p, oduct oblared 
ism.tapurehcmatoporplmm Allgueapooi jield « ootainecl 

SUMM UJ\ 

lions of acid lull tend to foi'm imZ 1 ' u conoeiitia. 

loiiieiiti.ttioiisluidtoalloii puupiialioiiottl heniatoporphjTiii Loner 

...iioic, the protein Di ,h !, A u , i .W ?‘T n «»»>Ple>cS 

sodium sulphite dialize ,l„o„,.l, ,,i,u ^ ““ "■»“ “"d 

prodiiit islpiir, niiiti dluiX:;'^^^^ ''-b' Final,, the 
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CONCLUSIONS 

1 A simple method foi the prepaiation ot hematopoiphjain is desciibed 

2 The pioduct obtained bj- the method is a neiitial hematopoiphjnin 

3 Thepiopeitiesof the pi oductaie those of hematopoiphjnn 

4 It is flee fiom non, the sulphate ion. and piotein 
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A TURTLE BOARD AVHICH SERVES SEVERAL LABORATORY 

PURPOSES* 


Jajies a Depandorp, 31 A , “Washington, D C 


T he tuitle board desciibed below, deaised m tlie Laboiatory of Pharmacology 
of the George Wasbington University School of 3Iedicine, has been found to 
be a valuable addition to the loekei list and a description was thought advisable 
The board consists of a base {A) and two upiights {Bl, B2), and closely re- 
sembles the inverted form of the ordinary type of operating board used for mam- 
mals The base {A) and uprights {Bl, B2) aie made of dressed white pme, six- 
eighths of an inch in thickness The base (A) is seven and one-half inches wide 
and twelve inches long The uprights {Bl, B2) aie seven mehes long and one 
and sis-eighths inches in height, and are fastened to the base (A) by a copper 
screw in the center and nails near the ends The most satisfactory positions of 

•From Uie Department of Pharmacology School of ‘Medicine The George 'Washington 
Univer^lty^^^^^ for publication March 3, 1332 
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the uprights, leg and head fasteners and holes for the head cord are shown m 
Fig 1 

■When the turtle is used, the animal is placed in an inverted position in the 
uprights {Bl, B2) with its head toward the end of the base (A) , the legs are 
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Tins board js adaptable ivithout change foi all the usual sizes of turtles 
used m the laboratory Its small size avoids mteifeience with stands for holdmg 
heait levers, etc, and its xelatuely light weight does not pieclude its use for 
perfusion vork, when clamped to an upiight stand The board, vhen resting 
on the upiights, maj be used as a kymograph stand, and also as a frog board, if 
holes for leg fasteneis are dulled in the base 


A DIFFERENTIAL STAIN FOR DRIED, UNFIXED VAGINAL SHEARS* 


IV IvENNETH Cutler, M A , Clevehvxd, Ohio 

TN STUDYING the action of various hoimones on the genitourinary oigans, the 
white lat has been used Dm mg these studies vaginal smears vere made daily, 
for consecutive weeks, on manj’- animals Fne smears vere made on one micro- 
scopic slide in ordei that a complete estnis c\cle might be studied on a single 
mount The smears wei e made in half-inch areas, leaving ample room at one end 
for labelmg 

Since it was impractical to stain daily the f i esh smears as they were added to 
the shde, it was necessary to use a stain ivliich v ould give good i esults with dried, 
unfixed smeais It vas found that various dyes stamed well, but that the cells 
could not be diftei entiated in smeais made during the characteiistic phases of the 
reproductive cycle Hence, it became necessarj' to emploj a stain which vould re- 
act with old and unfixed material, and also difterentiate tlie various kinds of cells 
found in the smears 

The stam which finally was found to meet all requirements was Hams' hema- 
toxylin followed latei by a count ei stain consisting of mdigo-carmine and yellow 
eosin The coimterstaiu was made flora mdigo-carmme (Grublei ), 0 25 gm , eosin 
Y (Coleman and Bell), 1 gm , and distilled water, 99 00 c c A small lump of 
thymol V as added to pre\ ent the gi oivth of mold No fixing agent was i equii ed be- 
fore staining 

The staining proceduie vas as follows The slides were (1) immersed in alco- 
hol (95 per cent), for three minutes, then (2) m distdled water for one mmute, 
(3) immersed m Harris’ hematoxjhn (oi Delafield’s hematoxyhn) for twenty 
mmutes, (4) washed in tap watei for ti\o minutes, then (5) in alkaline alcohol 
(70 per cent alcohol made by using a 4 per cent solution of aqua ammoma instead 
of distiUed water) , (6) soaked in the counteistam (indigo-carmine and eosm), 
eight hours or overnight, (7) washed quickly in tap watei , (S) dehj'drated quickly 
in absolute alcohol, then (9) eleaied m xylol, and finally (10) mounted in balsam 

In the application of this teehme, the cells could be identified as follows The 
nuclei of the epithelial cells weie gray, while the cytoplasm uas lavender The 
cornified cells were blight pink The leucocytes had dark nuclei while the cyto- 
plasm was clear The i ed blood cells were pink 

♦Prom the Cleveland Clinic Foundation 
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DAVENPOET-JOHNSEX DYSENTERY TREATED BY BACTERIOPHAGE iSiO 

Vaginal smears made in tins ivay may be handled the same as parafifln sections 
in regard to destaimng after the hematoxylin No destaining is required, however 
In fact, it was found that the stain was intensified both by the tap water used to 
wash off the hematoxylin and by alkaline alcohol 

This process of staining vaginal smears requii es considerable tune, which, how- 
ever, the excellent results in differentiation would seem to Dustify It is possible 
to hasten the procedure somewhat by warming the staining solutions, but this is 
not to be recommended, because when this is done the sbdes are likely to become 
overstamed 


CASE OP DYSENTERY (PLEXNER) TREATED BY BACTERIOPHAGE* 
George S Davenport, jM D , and Sigurd W Johnsen, MD , Passaic, N J 


O NE of us (S W J ) obtained from the Baetenologieal Laboratory of Colum- 
bia University, New York Post-Graduate School, an agar slant culture of 
Baeilh dysentenae (Plexner) and an effective bacteriophage, for experimental 
work The BaeiUi dysentei lae had been isolated from a case of acute dysentery at 
the Post-Graduate Hospital The bacteriophage had been isolated from sewage, 
and produced a complete lysis of the organisms m four hours Through care- 
less manipulation S AY J became infected and developed an acute dysentery 
Following IS the history On Pnday night November 6, 1931, three days 
after obtaining the culture, marked restlessness and abdominal distress devel- 
oped Several chills and an attack of vomiting followed A large stool was then 
evacuated, with sei ere griping Three additional watery stools were evacuated 
by morning Temperature 101° P , pulse 90 

A suspicion of accidental infection by Bacilli dysentenae (Plexner), 
prompted a stool examination and pieparation of a baetenophage Pive cubic 
centimeters of fresh bacteriophage which caused complete Ij sis in vitro of the 
organisms, m four hours was taken immediately, by mouth 

Dr Daienport was then called to attend the case Pollowing are his 
findings 


Young man, aged thirtj fue years, weight 145 pounds, appears acutely ill, temperature 
101" F , pulse 00 Chest and heart normal Abdomen is slightly distended, with generalized 
tenderness Urine examination is normal The patient was put to bed. 8 P il Temperature 
was 102" F , pulse 94 Twelve watery stools, no blood Sbght dehydration 

Sunday S am Temperature 101° F , pulse 90 Marked prostration Ten stools evac 
uated during night, dark brown m color, moderate amount of mucus 

Five cubic centimeters of bacteriophage, in water, given by mouth Buttermilk and tea 
gnen ad hb 

12 noon Temperature 99° F , pulse SO, 5 c c. of bacteriophage in a little water, given by 
mouth 


9 r M Temperature 99" F , pulse SO Patient comtortable Three stools durin"' day 
Patient sleeping at intcnals ” ^ 


Monday Report of stool ciamination shows Bacilli dysentenae (Fieincr) present Sne- 
ciiie hacteriopha^c absent from stool ^ 


Patunt had six stools in past tweutv lour hours Large 
Marked prostration is present Temperature 9S" F, puU^ so 


amount of muens, no free blood 


•Itccclscd for publication December 7 1331 
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Tuesday Patient up and around, but is still ■ncak Stool esanunatiou was negative for 
dysentery bacilli Positive for bacteriophage 

Complete Ijsis of organisms in four hours Urine examination is normal Weight 134 
pounds 

Friday Stool examination was negative for Bacilli dvseuteriae Positive bacteriophage 
was present Complete l>sis m four hours 

One week later stool examination was negative tor dysentery bacilli and negative also for 
bacteriophage 

C03I3IEXT 

The efteetiveness of specific bacteiiophage theiapy m this ease is very 
strilving 

The disappearance of Bacillus dyseuteiiae (Fle.vnei) fiom the stool was 
lapid The course of tlie lufeetiou was shoitened and recovery was prompt 

The absence of a potent bacteiiophage at the onset, and its presence for five 
days aftei the last oral dose w as taken, is also significant 

49 Passaic AvEntiE. 
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MENINGITIS, Stapbylococcus, Treatment With Specific Bacteriophage, Sehelss, E A Am 
J Dis Child 44 813, 1932 

A case 13 reported with rccoierj after intraspinal use of stapUjlococcus haetenophage 
A revse\Y of the literature of staphjloeoeeie meningitis is given, a classification of clinical 
types offered and a rdsunie of therapeutic measures and their eflScaey made 

The hterature of bacteriophage, to date, is covered, and evidence of the applicability of 
this agent to other staphjlocoeeic infections is quoted 

A report on the first mstanco of the introduction of bacteriophage into the spinal canal is 
given, with comment on the resultant recovery in a true case of StapUjlococcus aureus meningitis 

BEYTHEOCYTES, Diameter of In Premature Infants, Yan Creveld, & Am J Dis Child 44 
701, 1932 

By means of the method of Price Jones the changes in the size of the erj throcytes during 
the first months after birth were investigated in a large number of full term and premature 
infants One of the chief reasons for this study was the fact that directly after birth the blood 
IS influenced by different factors which in themselves are able to change the size of the erythro 
cytes in a definite way These factors do not act with the same intensity in full term as in pre 
mature children Durmg the first two weeks after birth the Price Jones curves of full term 
and premature infants showed bttle difference Whereas after that period the mean diameter 
in full term children did not change very much, that in premature cliildren decreased eon 
siderably , also the curve showed a different course from that in full term children The signifi 
eance of tlis established differences and their relation to the newer conceptions of the cause of 
hemolysis after birth, to the anemia in premature children and to the physiologic loss of weight 
after birth are discussed in extenso 

The clinical significance of the anisocytosis and of the mean diameter of the erythrocytes 
in the analysis of anemias in the early months of life is explained by means of some evamples 
(cases of icterus neonatorum gravis and congenital anemia) 


BLOOD Clinical Value of Dncorrected Color Index and of Cell Size in Pernicious Anemia 
Goldhammer, S H Am J if Sc 184 G45, 1932 


The uncorrccted color inde\ represents the actual hemoglobin per cent reading (100 per cent 
as normal), over the percentage of red blood cells (3,000,000 being equivalent to 100 per cent), 
disrcg irdmg such factors as sc\ and the various hemoglobm standards 

Because of the wide r mge of normal red blood cell counts, 5,000,000 cells per c mm may 
he used as an average arbitrary standard Prom 14 to 16 gm of hemoglobin per 100 cc of 
blood are suggested as a standard of normal 

lUe average and serial color indeves in uncomplicated cases of pernicious anemia are above 
1 before trt itmciit, those of the male senes are higher than those of the female 

Eegardlcss of typo of effective treatment, the influence on the color index is the same 
tho av.rige and serial color indcMs rem im above 1 for about 6 weeks after treatment is started 
then iKtoiiie less than 1 ’ 


In untreated and unconipbeated casts the lower the initial red blood cell count the liighor 
the aver ige color index Vs tho red blood cell eoui.t ipproadies the arbitrary normal follovvmg 

om^onn ^'Tu' T ^dlun the range of 4,000.000 
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A single color index determination is not alin>3 diagnostic m cases of pernicious anemia, 
as individual readuigs niaj be above or below 1, but during relapse the average color index is 
alwajs above 1 unless some complication is present 

The color index maj be influenced bv such complications as hemorrhage, chronic infections, 
glandular dystrophies and food deficiencies 

The increase in tlie percentage of red blood cells larger than 7 o micra in carlj relapse, 
regardless of the severitv of the anemia, mat be used as a factor differentiating pernicious 
anemia from secondarj anemia 

In untreated cases of pernicious anemia a high color index is alwajs associated with a 
marked increase m the percentage of cells larger than 7 5 niicra 

The presence of increased numbers of large cells in a blood film, regardless of the red blood 
cell count, IS one ot the earliest and most constant findings of the blood in beginning relapse 
m pernicious anemia 

EENAIj PUNCTION, An Improved Concentration Test, Lashmet, P H , and Newburgh, L H. 
J A M A 99 1396, 1932 

The following instructions are furnished the patient 

Instructions for Renal Function Test 

1 Date 

1 At 10 P M stop all fluid and food, except special diet until noon (38 hours) 

2 Date 

1 At 8 A.M empty bladder and discard urine 

2 Eat special diet only today 

3 Collect all urine from 8 a si today until 8am m bottle 1 Finish specimen 

promptly at 8 a si 

3 Date 

1 No breakfast today 

2 Collect urine at 10 A.M in bottle 2 

3 Collect urme at 12 noon m bottle 3 

Collect urine m dry bottles Keep bottles m a cool place and keep well stoppered 
The special diet referred to is shown in the table 

Menu of the Diet 


Foods 

Grams 

Approximate Aleasure 

Breakfast, Corn flakes 

15 

i cup 

Bread (toast) 

00 

2 sbees, 5 inch 

Butter 

20 

2 squares or 1 level tablespoon 

Cream 40% 

50 

i cup 

Sugar 

13 

1 tablespoouful 

Lunch , Beef steak 

100 

4 by 4 by 4 mch 

Potato (baked) 

80 

1 about 24 inches diameter 

Crackers 

16 

4 

Butter 

20 

2 squares, or 1 level tablespoon 

Dates 

70 

10 

Dinner, Potato (baked) 

80 

1 as above 

Lettuce 

100 

i head 

Crackers 

16 

4 

Butter 

20 

2 squares, or 1 level tablespoon 

Dates 

30 

4 

Peaches (canned — no yuice) 

85 

1 halt 


In addition to foregomg, 1 gm of sodium chloride (table salt) or ^ level teaspoonfuL 
No other salt is to be added to cooking or otherwise 

The diet above furmshes 700 gm of available water m 2-1 hours and contains protem 
10 gm , fat 104 gm , carbohvdrate 204 gm equivalent to 1900 calories It contains 6 536 gm 
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of nitrogen, 9 1 gm of inorganic solids, 3 286 gni of chlorine, and an excess of available base 
equivalent to IS c c of normal solution 

The Test -1.11 three specmiens are tested quantitatively for albumin and their specific 
gravity recorded ^Por everj 1 per cent of albumin 0 003 is subtracted from the observed specific 
gravity 

Results Under definitel> controlled conditions, normal kidneys are able to concentrate 
the urine to a specific gravitj between 1029 and 1032, while diseased kidneys cannot The 
lower the concentrating abilitv is, the greater the renal damage 

When determined under the conditions described, the specifi-c gravity of the urine detects 
lowered kidney function before this fact is discernible by either the phenolsnlphonphthalein 
test or determination of the blood nonprotein nitrogen 


Granulopenia and Agranulocytic Angina, Harkins, H J A M A 99 1132, 1932 

Reports of thirty sis cases of recurrent granulopenia are collected from the literature 

Seventeen cases of granulopenia have been observed in the University of Chicago Hospitals 
Eight of these seem to he primary granulopenia and m four more than one attack occurred 

The etiologj of primary granulopenia is as follows 

(a) The oral lesions and sepsis are seeondarv to the granulopenia 

(b) The primary granulopenia may be due to some endogenic factor such as allergj, 
endocrine disturbance or congenital deficiency of the bone marrow 

(c) On the other hand, the causative factor may be an esogenic agent, acting either on a 
normal person or on a person with a special susceptibility Unknown organisms, B influenzae, 
and chemical poisons are to be considered 

(d) The causative agent acts chiefly on the hone marrow 

The following conclusions are made concerning the treatment of pnmarj granulopenia 

(a) Oral antisepsis merely delays the entrance of malignant organisms into the system 
Conversely, attempts to restore the white cell count to normal will not save the patient 's life if 
sepsis is too advanced 

(b) Blood transfusion and roentgen rays are of no proved value 

(c) Chemical agents intended to stimulate the bone marrow are in general ineffective 
Some evidence has collected to indicate that nucleotide is of value in primary granulopenia 
Nucleotide did not affect the course of the granulopenia in acute benzene poisoning m rabbits 

BLOOD PLATEIfBTS A Method for The Simultaneous Enumeration of Eeticulocytes and, 

Danicshek, W Arch Int Med 50 579, 1932 

This is an indirect method in which the diluting flmd is not only isotonic hut contains 
brilliant cresyl bine for stainmg purposes and sodium citrate for use as an anticoagulant This 
solution, which is a modification of the one devised bj Buckman and Halhsej for counting the 
platelets directly, contains the following ingredients 

gm or c c 


Brilliant cresyl blue 0 15 

Sodium citrate 0 40 

Sucrose 8 00 

Water 100 00 


The cano sugar and the sodium citrate an. dissolved in distilled water to which is then 
Hided the brilliant crcsjl blue The resulting solution is mixed well and filtered Three drops 
of a solution of formaldehyde (1 10) USB, are added as a preservative 

Tina solution keeps well in a cold place, but it should be filtered every three or four weeks 
It has the following advantages (1) The stained platelets arc easily seen (2) The stained 
network and granules of the retuuloevtos are well brought out (3) The anticoagulant pre 
unts clumping ot the platelets (4) The isotonicitv of the solution aids in the proper separation 
iutl uijstnbutiou of tho blood cells 


ilcthod —One ot tin lin„vrs is well cleaned with alcohol or acetone and tlun dried A nunc 
ture wound is m nh The lirst drop of Wood is disvardcd V fairlv large drop ( ibout 3 mm m di 



320 


THE JOURNAL OP LuVBORATOUV AND CLINIC VL MEDICINE 


ameter) of the staining solution is plaocd o\er the puncture uound, and the finger is gentlj 
squeezed so that a small amount of blood wells up into the drop of staining solution The cor 
rect amount of solution to be placed on the finger and the proportion of blood to be squeezed into 
It can be learned oulv uitli experience The proportion of blood to stam should be small (about 
1 5) so that a \iell spread preparation, not oicrcrouded nith red blood cells, is obtained The 
mixture of blood and stain is immediately transferred to a eoier slip, uhicli is then dropped on 
a slide Cleanlmess of glassware is essential 

The preparation is examined undei oil immersion lens, preferably attcr irom fitteen to 
forty five mmutes to permit complete staining of the platelets and reticulocy tes Counts mav 
bo made at any time withm two hours Counts made up to four liours, if tho preparations are 
ringed with petrolatum, are also accurate Permanent prepar itions cannot be made with this 
method Blood platelets, e\en those mcisunng only 1 micron or less in diameter, are easilx 
seen as lughly refraetile opalescent bodies taking a pale bluish stain Eeticulocy tes are ivell 
stained, even the slightest degree ot granul ition and reticulation being easily seen The rapid 
motion of some of the reticulocyte granules can cisily bo followed White blood cells, which 
also take tlie stam, may easdy bo recognized and counted if desired 

One thousand red blood cells arc counted (the microacopic field bemg cut dona if desired 
by the insertion in the eyepiece ot an appropriately pertorated paper disk), and tho number of 
platelets and reticulocy tes seen durmg this enumeration is recorded Tho number ot retieuloc' tes 
IS expressed as a percentage of the total number of red blood cells The absolute number ot 
platelets is obtamed by (1) performing a count of the red blood cells, and (2) solving the 
folloivmg equation, red blood count 1,000 platelets per cubic millimeter platelets counted 
This 13 most conxeniently done by multiphing the first tour figures of the red blood cell count 
by the number of platelets seen m counting 1,000 red blood cells Thus, if in counting 1,000 
red blood cells, 20 reticulocy tea and 200 platelets are seen, and the red blood cell count is 3,000,000 
per cubic milluneter, the percentage of retieuloey tes is 2, and platelet count is 3,000 tmies 200, 
or 600,000 per cubic milbmeter 

Normally, there is slight i ariation in the size and shape of tho blood platelets 

The normal blood platelet count with this method in men ranges from 500,000 to 900,000 
per cubic millimeter The normal count m women is made uncertain by the complicatmg presence 
of the menstrual cycle The intormenstrual range n, from 100,000 to 300,000 per cubic 
nidluneter 

Various procedures to check the accuracy ot the method were undertaken The cxperi 
mental error is probably not greater than 70,000 per cubic millimeter when tho en thoeyte count 
IS normal and not more than 10,000 per cubic millmieter when the erythrocyte and blood platelet 
counts are very low 

DXAZO EEACTION A Modified, in the Diagnosis of Typhoid Fever, Symons, PH S A. 

Med J 6 594, 1932 

The method following is said to be more satisfactory and to give more rehable results than 
those heretofore used 

Stocl) Solutions — A Dissolve 0 9 gram of sulphanihc acid in water, add 9 c c of 37 per 
cent HCl, make volume up to 100 c c with distilled water 

B Make up 5 grams of sodium nitrite to 100 c c with water 

C All per cent aqueous solution of pure anhydrous sodium carbonate or a 3 per cent solu 
tion of cry stallino sodium carbonate is used as the alkali 

Preparation of Seagent — ^In a beaker containing an ice water mixture place an empty test 
tube and a graduated cylmder containing 41 c c of distilled water 

Into the test tube pipette 1 5 c c of A and 1 5 e c of B, both cold, leave for five minutes, add 
Gee of B, again leave for fiv e minutes, then pour the contents of tho testtube into the water in 
the graduated cylmder, in which it has meantime been chUled by immersion m the ice water mix 
ture Fifty cubic centimeters of reagent are thus obtained The reagent is stable for at least 
twenty four hours m the cold 

As the reagent decomposes on warmmg, evolving nitrogen, tlie evolution of a copious volume 
of gas while preparmg it indicates that the temperature is too high and the reagent useless The 
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rcageut should also be quite colorless Whea ice is not available, good results may often be ob 
tamed bj substituting cold water, particularly i£ the solutions A and B be mixed slowly The use 
of freoxing mixtures might be considered 

The Test !Mix 2 e e of tlie reagent witli 5 c c of C Witlim a minute add from a dropping 

pipette one drop of the urine to be tested, so that it falls slowly through the solution Observe the 
color development of the drop of urine against a white background 

A positive reaction is shown bv the immediate development of a red or orange red color, 
which sometimes disappears very rapidly Praetieally all urines gn e a y ellow color which slowly 
intensifies, this may bt neglected 

It was not considered worth while to estimate the strength of the reaction with quantitative 
accuracy, so that the following conventions were adopted 

One drop of urine dropped slowly through the reagent gn es 

(1) A yellow color, mtesifying slowly =negative (_) 

(2) A brownish color = doubtful (?) 

(3) A faint pink = doubtful (?) 

(4) A definite pink = positive (+) 

(5) Bed = moderately strong positive (++) 

(6) Beep red = strong positive (+++) 

Brines for the test should be fresh and free from obvious bile, stale normal urmes tend to 
give a brownish coloration, probably due to free ammonia Production of color on mixing the 
reagent with solution C is usually due to a dirty tube 


B PEOTEBS The Isolation of Organisms In The Presence Of, Fry, R M Bnt J Exper 
iled 13 456, 1932 

The method depends on the fact that in the depths of a solid medium B proteus grows in 
discrete colonies The swab or other material from which a culture is to be made is spread on 
blood agar, and melted agar at about 45° C is then poured over the surface of the plate to a depth 
of 2 or 3 mm and allovred to set After incubation it wiU be found that any colonies of B proteus 
growing between the two layers of agar show no tendency to spread, and colonies of other organ 
isms can be easily picked out from among them It generally happens, however, that some of the 
proteus spreads round the edge of the agar on to the upper suiface, and this must be killed before 
any deep colonies are picked out A satisfactory method is by flooding the surface of the plate 
with saturated mercuric chloride solution for about thirty seconds This is washed off with tap 
water, and some of the surface growth of proteus is scraped off with the end of a microscope slide 
to enable the deep colonies to be examined These can then be picked out and subeuitured 

If the colonics are very crowded, and it is thought that the one picked out may be eontam 
mated by a neighboring colony of B proteus, it is advisable to cover the subculture with a layer 
of agar in the same way By this means, repeated more than once if necessary, it is possible to 
get a pure culture of most organisms, no matter how thick the contamination may be 

TISSUE STAIN Mallory’s Connective Tissue Stain Following HematoxyUn, Weiss, S Stain 
Tcchn 8 131, 1932 

Sbghtly ovcrstain in Mayer’s hematoxylin (50 gm potassium alum and 0 2 gm sodium 
lodate added to 1 liter 0 1 per cent aqueous hematoxvliii) Wash, and stam 30 seconds to 1 mm 
nti in 0 04 per cent aqueous acid fuchsin Stam 4 minutes in 0 5 gm anibn bine and 2 gm 
orange G dissolved m 100 c c of 1 per cent aqueous phosphomolybdic acid Pass through 95 per 
<i«t ikohol to absolute, char m xvlol and mount in bals im 


TYPHOID FEVER, H and 0 Agglutination As An Aid la The Diagnosis Of, Dulaney, A B 
Wilkie, W T , and Trigg, R Am J Pub Health, 22 1033, 1932 ' ’ 

Irom a studv of 161 serums from 41 cases of typhoid, 30 cases of nontyphoid febrile dis 
‘ tsts mdUKuuuiKd (mtitvphoid) indiv iflu ils, the H and O titers being determined in each 
‘ ivc, the luthors conclude th it 

1 Both H ind O agglutmius an. produced in tvphonl fever 

3 0 igglutiiution in high titers (1 500 or gre Uer) wvirv suggestive of typhoid infection 
oiur tilers do not rule out O igglutmation due to reLited infections or vaccination 
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AMEBIASIS, Craig Complement Fixation Test For In Chronic Ulcerative Colitis, Kiofcr, E D 

Am J M Sc 183 621, 1032 

That it 13 extrenielj difficult to diilcrenti itc between chronic ulcentue colitis and chronic 
amebic colitis has been pointed out and discussed 

The result of the Craig complement lixatioii test for infection iiitli Endamoeba histoljtica 
when applied to patients with chronic ulceratue colitis is reported shomiig that 15 out of 19 
cases gave a stronglj positive reaction 

No conclusions as to the significance of this finding iro drawn, but it is suggested that 
chrome ulceratue colitis maj be a inogeuic inrection of the colon superimposed upon an 
original amebic ulceration 

Abstracts of the case histones of the 19 c ises tested are reported 


MELANOMA Simple Technique for the Dopa Reaction, L iidlow , G F , and Blachberg, S L 
Am J Path 8 491, 1932 

The reagents required are a stock solution of dopa and the Sorensen buffers 
The Stock Dopa Solution is a 1 1000 solution of 3,4 diovj phcuvialaniu (abbrev lated to 
dopa) in distilled water CWhen ordering, specify “for Bloch’s dopa reaction ” Supplied by 
the American branch of Hoffmann LaRoehe, Nutlcy, New Jersei, at 95 cents per gram With the 
minute quantity used, the cost of staiuiug a dozen or more sections is less than 2 cents ) 

Dissohe 0 3 gm of dopa powder in 300 c c of cold distilled water Keep well corked in the 
refrigerator, where it will remam good for mauv weeks The solution is usable as long as it is 
colorless or only shghtlj tinged witli red Dirkcr red solutions should be rejected, they oxidize 
too quickly and o\ erstam the sections 

THE BOTFEES 

Dissolve 11 gm of disodium hjdrogeu phosphate (Na HPOt plus 2H.O) in 1000 cc of 
distilled water 

Dissobe 9 gm of potassium dipludrogcii phosphate ( KTT -Pfi,) in 1000 o c of distilled 
water Both of these buffers are kept m the refrigerator 

Just before cutting the sections, buffer to 7 4 bj adding 2 c c of the potassium phosphate 
and 6 e c of sodium phosphate buffer to 23 c c of the stock dopa solution For a small batch of 
a dozen sections we use 15 c c of the buffered solution, but we prepare double the quantity im 
mediatelj required m order to have enough to renew solution in half an hour Return the stock 
dopa solution and the surplus of the buffered solution to the refrigerator immediatelj , at room 
temperature the stock solution soon oxidizes and turns red, the buffcreil solution tends to turn 
brown 

At a given temperature, the speed of the re ictioii is detei mined by the Pa At 7 4 the reac 
tion wiU be finished in four or five hours at 37° C 


TEIIPEBATURB AIID TIME 

The dish of dopa containing the sections is put iii the incubator at 37° C for about half an 
hour Then the fluid is replaced by fresh solution, which in the meantime has been kept cold on 
the refrigerator For this renew il of the solution there is a re isoii Some tissues are suJhcientlj 
acid to lower the Pn below 7 0, in which event the fluid remains red and the cells do not oxidize 
dopa to melanin They remam colorless On the other hand, tissue that has been in formalin, 
especially neutralized formalin, hastens the oxidation, darkens the fluid prematurelj and easily 
overstaius Since it is impossible to foresee the presence of these disturbing factors, and since 
water cannot be used to wash them out, it is a routine practice to change the dopa The first dopa 
washes out anj objectionable substances and the reaction proceeds unhindered in the fresh solu 
tion At tunes sections of the rectum and colon are so acid that two changes of dopa are required 
before the red of the acid solution changed to sepia browai of a correct reaction Under these cir 

cumstauces a liberal quautitj of dopa solution should be used 

Having replaced the first dopa with fresh solution, the reaction is inspected everj half hour 
Ti. two or three hours the fluid turns reddish, then sepia brown The appearance of the sepia tint 
signals the end of the reaction At this pomt a section is rmsed and examined under e 

microscope 
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Books aad Monographs for Eewew should he sent diiect to the Editor, 
Dr Warren T Vaughan, Professional Building, Biehmond, Va 


The Cardiac Output of Mau m Health and Disease 

A n mciusive review of historical investigations, a detailed presentation of the 
authoi ’s acetylene method of cleteimmation, and a comprehensive discussion 
of the elimeal and espeiimental significance of this method of study For farther 
remarks see editoiial m this nurabei 


Physiological Chemistry 

M ATHEWS’ Physiological Chemistry is so -well known as a standard texthook that it 
requires no introduction A volume which retains this distinction for iifteen years and 
passes through fi\e editions must necessanlj both fill the need for which it was written and 
avoid the extremes and superiativ es that occasionally detract from the value of a book writ 
ten by one who is an enthusiast in some particular branch of his chosen field 

There has been no significant change in the arrangement or manner of presentation in 
the latest edition, although the recent advances in the field of phv siological chemistry have 
been incorporated and the i olnme is entirely up to date 


A. System of Climcal Medicmet 

T his is not so much a textbook of medicine as a treatise on phjsical diagnosis and dif 
fevential diagnosis, combined It opens with general instructions on the taking of a his 
torj and the making of a phjsieal examination and then takes up the various regions of the 
bod>, classifjiag the illnesses appertaining thereto on the basis primarily of symptoms Pol 
lowing a discussion of sjmptoms there is a detailed diseussion of physical signs and any lab 
oratorj procedures that ma\ be indicated, and then a presentation of differential diagnosis 
Prognosis and treatment are hghth touched upon 

The tact that this volume has gone through eight editions indicates its worth It would 
find Its chief usefulness with students of medicwD and with general practitioners who have 
hut few of the more highly technical volumes to refer to 


The Clmical Interpretation, of Blood Esaminatioass 


T he intention of this volume is indicated sufficicntlj in its title The elinicvan or the 
general phvsician having received a bnef report from the laboratory concerning some 
particular test, what is to he the correct interpretation as regards this particular patientT 


vio^.,1 and Disease By Arthur GroUman PhD MD 

PaJs ’’ Cloth 

ni rir 1 i^FJe 

VI D jF Blood I X itninations B> Pohen A Klldufte V.B 

11 u s \SCP Dlrtitnr T.nlinrnlnrlr.. i,, ■‘V.B 
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The present volume is the outgrowth of tno smaller \olumes the same author, 
"The Clinical Interpretation of the Wassermiun Reaction," and "The Clinical Interpreta 
tion of Blood Chenustrj " Both of thcso smaller volumes found an niinicdiate use and the 
author was stimulated to round out the subject bv covering all phases of auj form of exam 
ination of the blood that is done in the clinical laboratorv His effort has been most success 
ful in its comprehensiveness and in its simphcitj 

The literature has been verj thoroughlj covered and where opinions differ as to inter 
pretation, these differences are recorded Earclj used tests are included with those which 
are frequentlj employed and tlie most recent are also included The volume wall appeal to the 
internist equallj as much as to the general practitioner 


Conquermg Arthritis 

T his volume, written for the layman, jiarticularlj the person suffering from arthritis, 
serves the purpose first of acquainting him with the nature or his maladv and second, of 
enabling him to dev elop a healthj optimism concerning his disability The work presents 
nothing particularly new from a research point of view but otherwise should be of interest 
not only to the lav man with or without arthritis, but also to the physician who has made no 
special study of the disease but who wishes to inform himself on the most recent develop 
ments in classification and treatment 


The Doctor and His Investmentsf 

T his is realty a worth while book One has not read far into it before one becomes con 
vinced of the sinceritv of the writer and of the fact that the book is in no sense a stock 
promotion scheme Air Ilukeyser has contributed widclv to The Journal of the American 
Medical Association’s medical economics. Dental Survey, several of the prominent New 
York papers and is associate in journalism at Columbia The typo of advice that he gives is 
sound, if only one would follow it when it actually comes to making inv estments Possibly, 
for the y ounger physician, the more important part of the v olume is the negativ e part, that 
IS, a discussion of who is economically not in a position to invest in stock The writer em 
phasizes especially that one should cover his future by adequate life insurance before con 
sidering any other inv estment He is not at all certain that home owmng is a good thing un 
less one has a large family He is still more dubious about owning stock in medical art 
buildings The discussion of stocks and bonds is very much along the same line that one 
would find in any other introductory discussion of the subject, but throughout the author 
appbes the facts to the needs of the phy sician 

The volume can be most highly recommended 


•Conquering Arthritis By H M Margolis M D Cioth Pages 192 The JIacmillan 
Compai^J^ew "^rk ^ ^ Investments Financial Policy and Technique 

Bv MerJyle Staley Rukejser B Lit ilA Financial Editor viedlca Economics and Dental 
Survey Cloth Pages 330 P Blakiston s Son 3L Co Inc Philadelphia. 
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EDITORIAL 


Cardiac Output as a Functional Test 

'T'HE populai ization of studies of functional pathology has resulted m the elab- 
•L oration of very adequate methods for the study of the functional capacity of 
the kidnejs, the thjToid gland, the internal secretion of the pancreas, the stomach 
and to a certain extent the liver Progiess has not been as rapid m the develop- 
ment of methods for study of circulatory function Attempts haie been made 
to assay the function of the circulatory and respiratory systems b\ vital capacity 
btudies such as those elaboiated by Dieycr' and by Peabody and Wentnorth,= or 
the claboiate system devised by Frost, ^ and by studv of the response of the pulse 
nul Wood prosbure to exertion, and the hieath holding, expiratorv force, and 
expirUorv fatigue tist of Plack,* but all of these hive been found to have only 
Imuted V due, the coiidusiou usualh being reached lint the patient’s siibyeetivc 
svinptoms still rniuiu the Wst nu isiire of nrculatoiv efilciencv And yet it is 
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at once obvious that such ciiteiia will show CMdence ot functional impanment 
onlj aftei such impairment has piogiessed to a ielati\ely pionouneed degice 
Much can be learned of the conduction function within tlie lieait b> the 
electi ocai diogi am but the need of a moic diiect and definite measiue ot cardiac 
function has been obiious ^lethods ot estimating tlie output of the heait liaie 
been devised and impioied o\ei \cais until they liaie been so simplified that we 
may look tow'aid the peitection ot this test to a stage wdicie it can be used simph 
and easilj as an office loutme If, as stated by Gi oilman, the caidiae output per 
minute, latioed to body suiface aiea, is a constant, it is leadily undeistandable 
that this latio, teimed the “eaidiac index,” may assume a clinical lalue com- 
paiable to that of the metabolic late deteimmation 

Eailj studies of caidiae output weie necessaiily ciude and wcie made be 
such methods as measuiing the sue of the ventiicles in the cadacei, measuring 
output in lowei animals and calculating the piobable piopoitionate output in 
man, measuiing the latc and volume ot blood flow' in an aiteij and calcidating 
theiefrom that in the aoita, measuring the appeaiance time ot potassium ferio- 
eyanide in the lem of one extiemitj aftei its inicction into the lem of the oppo 
site extremity, pletlij smographie studies, and othei iiigeiuous indii ect methods ^ 
Fick in 1870 elaboiated a concept which has since been called the Fide Piin- 
ciple which wuth adaptations, modifications and impioiements has been the basis 
of most ot the newei methods and simpUfications of this study 

One can deteimme the amount of oxygen consumed bj a body pei minute 
time (as in the faimliai metabobsm test) One can deteimme the volume of 
oxygen m 100 e c of aiteiial blood and that in 100 c c of mixed venous blood by 
dll ect measuiement The ddterence between these two lattei figuies lepiesents 
the amount of oxjgen given up to the tissues by each 100 c c of blood The 
total oxygen consumption pei minute divided by the number of volumes given 
up to the tissues by each 100 c c of blood indicates the number of 100 c c volumes 
of blood which must have passed through the heait and been distributed to the tis- 
sues per minute time Fick also pointed out that the same mfoimatiou could be 
obtamed by knowledge of the caibon dioxide content ot aiterial and xenous blood 
and the caibon choxide output per unit time thiough the lungs If arterial blood 
contams 18 volumes per 100 c c of oxj'gen and venous blood from the light side 
of the heart contains 12 volumes, then every 100 c c of blood ga^e up 6 xolumes 
of oxj'gen to the tissues If the total oxygen consumption of the individual is 
60 c c per minute, it is obvious that ten 100 c e volumes each giving up 6 c e ai e 
necessary to distribute the 60 c e to the tissues in one minute’s time The caidiae 
output per minute is then 1000 c e 

Obviously, the necessity of obtaining blood by puncture of an aiteiy and 
directly from the right ventricle oi from the vena cava prevent ehnieal applica- 
tion of this method Gradually othei methods have been elaborated based upon 
the Fick Principle, first using ineit gases such as nitrogen and latei, foreign gases 
The method recommended by Gi oilman® involves the use of acetylene gas 

If a gas IS m contact with a liqmd it w'lll become dissoh ed in and diftused 
through that liquid The greater the concentiation of the gas above the Liquid 
the more wiU be dissolved m the liquid The greatei the volume of liquid the 
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less will be dissolved per umt volume If one is breathing acetylene gas, tins 
gas IS m contact with a liquid (blood) m the lungs If one knows the conceMra- 
tion of the acetylene gas m the air of the lung and its concentration in the blood 
per unit volume (m equilibrium with the acetylene in the air of the lungs) and 
if one knows the solubility of the gas m blood, one can compute the total volume 
of blood required to make that concentration m the blood The tension and 
rate of absorption of acetylene are determined and from this the volume of blood 
flowing through the lungs per unit time is calculated This of course corresponds 
with the volume flowing through the heart per unit time except in certain rare 
congenital anomalies 

It IS not neccssairy to cteternune th.e coneentration O-f acetylene m tlie blood. 
The volume of liquid m a gas-liqmd system regulates the rate of absorption If 
one knows the solubility of the gas in the liquid and its rate of absorption one 
can compute the voinme of the liquid In the case under consideration the vol- 
ume of the liquid is the amount of blood passmg through the lungs per unit time 
One liter of blood at body temperature dissolves 740 c c of acetylene when the 
tension of this gas is 760 millimeters mercury In the test, therefore, the patient 
rebreathes m a closed Ivmg-bag system, a mixture of oxygen and acetylene The 
acetylene concentration m this closed system is determined at the beginning and 
end of the experiment The diffeience in these two concentrations divided by the 
time gives the rate of absorption The solubility being known, the volume of 
fluid to which the gas was exposed may be calculated, and this is the cardiac out- 
put per unit time Since the experiment involves respiratory activities which 
modify the normal circulation, certain corrections are made on the basis of simul- 
taneous determinations of oxygen consumption in the lung-hag system and the 
determination of oxygen consumption per unit time as m the ordinary metabolism 
test 


Thus we see that a calculation of the cardiac output can be done simply, by 
methods of gas analysis, with ceitain corrections analogous to the corrections m 
the determination of oxygen consumption in metabolism tests If, at rest, or 
under basal conditions the caidiac output is a constant, proportional to the sur- 
face area (the cardiac index), a method is at once available for study of the car- 
diac output in health and in the various diseases The cardiac output of normal 
individuals per square meter of body surface is 2 2 plus or minus 0 3 liters per 
minute 

Gi oilman devotes considerable attention in his monograph to the results of 
clinical studies of cardiac output and to its possible clinical significance For 
example, the intake of large amounts of fluid increases the cardiac output, thereby 
entailing more noik on the part of the heart la a heart already damaged by 
mjocaulitis this inei cased stiam might work disadx antageouslj m certain cases 
of fexci in nhieh the nsnai proeediue is the forcing of fluid A knouledge of 
the caulinc output is of distinct inipoitaiice in diseases of the heart and circula- 
tion but often desirable also in conditions m which the circulation is only seeond- 
anh nfiLctcd Tlie moot ciuestion concerning tlie desuabilitx of loiitme digitali- 
Mtimi in pneumonia, prexioush discussed in these columns,-' may leceue further 
clueul ition bx this method of studx Asshowubx Grollman, bj HaioklJ Stew- 
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ait and by otheis, a dilated heait Avhen digitalized, i etui ns to appioximately 
normal size with a resultant inci eased caidiac output A normal heart on the 
othei hand i\hen digitalized, contiacts to less than noimal size, with lesultant 
decreased output This uould appear to be a potent aigument against routine 
digitalization except in the presence ot an obviously diseased, and especially a 
dilated heart 
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YEASTS AND YEAST-LIKE ETXNGI 

varieties of unicellular fungi called yeasts and similar forms producing 
mycelium, exist m nature We are directly concerned witli these fungi in this 
paper, since some of them possess pathogenic properties and may constitute the ex- 
citing agents of granulomatous and pui ulent inflammations of man 

True yeasts are defined by mycologists as unicellular fungi, spheiical or oval, 
reproducing by budding or fission, and by sexual spoiulation (ascospores), and 
usually inducing alcoholic fermentation m solutions of sugar Occasionally, under 
special conditions, i udimentaiy mycelium may be evolved 

Yeast-like, that is, umceUular budding forms, aie not alone distmctive of true 
3 easts They also occur in all of the great classes of fungi, as a temporary mode of 
b'lou th. in lesponse to enviionment The unicellular growth may m fact tempo- 
1 anly supplant the mycelial foi m in fungi inherently capable of forming mycelium 
hen fungi assume such unicellular foimations they aie lef erred to as yeast-like 
m the teim as used m a lestrieted sense designates those fungi which exhibit the 
'cast lilvc giowth as a common featuie of then development 

cnm T*" as Hemici did, that the yeasts have been denied fiom moie 

nplex tungi, repicsenting those which haie permanent!} lost the power to form 

I™":: “T , T"'" “'“'r f»4rrsho,4 b“ 

^casl 1,1 „ ir* ' "limM'taiy mycelium, b, their similarity to the 

.on , V .1' ^^thods of sexual sporula- 

> 1 all, attoiding lathei ceitam knowledge of then aiicestrv Time i n 

P^etouissui sideb} snle the uniceUula; yeasts a:irre^lj“ 
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the esbeiitial clifteienee being that nneehuiu is toimed in one and only single bud- 
ding cells m the othei 

The pieeise classiheation toi tine leasts and the i elated mj celmni-piodueiug 
fungi is schematically shown (adapted liom Castellani*) in Table I 

T IDLE I 

YE-VSTS cnd Endomices 


ENWiCFlES (tRLEIUNOI) 



i 

1 A.M1LY 

GLNUS 

CLASS 

ORDER 

Saccliaromjcet iceae (Rees) 
Yo definite uij cehuin 

Sactharomyces (ilever) 
True y easts Unieellular 
budding forms, occasion 
ally rudmientary myceli 
urn , reproducing by 
smooth ascosporcs, pro 
ducing alcoholic fermenta- 
tion or sugar solutions 

Endomyecs (Rees) Yeast 
like and mycelium foniia 
tions, reproducing by as 
eospores, eitcrnal spores 
and spores situated inside 
the nncelial tubes 

Ascomjectos Asco 
spores (eudo 
spores) present, 
mycehum septite 
wlien present 

Saccliaroinj eetaks 
Asci not gathered 
mto definite pen 
thetia 

Endouij tetaccae (Rees) 
ilj cehuin present 


Table II 

Yecst-Like Orgvmsiis oi Fcsgi Imperfecti 


EMI\CETES (true FUNGI) 





F\MILX 

GENLS 




Cryptococeaeeae (Kut? 
ing) H e 1) h a e and 
spores alike, that, is 
yeast like 

Torul 1 (Persoou) Usually 
uonpathogenic and not 
producing alcoholic fer 
mentation 

CLASS 

1 ORDER 

SUBORDER 



Fungi imper 
fecti Asco 
spores ab 
sent, myce 

1 1 u m sep 
tate ivlien 
present 

Tliallosporales 
Reproduction by 
t li all ospores 
(thaUus or body 
secondarily 
adapted to re 
production) my 
celial h y p h a e 
more than 1 mi 
cron in diameter 

Blastospon 
neae Repro 
duetion by 
blastosporcs 
(a budding 
thallospore) 

Oosporaceae (Sac car 
do) ily celial liyphae 
present, spores tipi 
cally 111 chains 

Cryptococcus (Kutzing) 
Pathogenic, ivatli ivell de 

1 eloped double contour 

Oidium (Link) Hyphae, 
long branched, terminat 
mg lu ehams ol spores, 
gas not formed in carbo 
hydrates 

aroniUa (Persoon) In situ 
budduig forms and mi 
celium , in cultures, mostly 
budding, some filaments, 
deatrose fermented nath 
gas 
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As the j easts may he mtex preted as having been deuved from moie complex 
fungi, so also are less complex types pxobably deuved from them, and the close y 
related Endomyces These moie simple t>Tes are regarded as imperfect fungi but 
they usually possess a prototype among those fungi which have peifect classifica- 
tions The impel fection consists in an unknoivn sexual sporulatmg stage The 
imperfect fungi, a more or less heterogenous group, many of which aie yeast-like, 
have been classified together under the name of fungi impel fecti In referring to 
them Hennei remarked that the impeifection of the oiganisms is not entirely the 
lesult of an imperfect cycle, but in part, at least, due to our inadequate knowledge 


sranniic HEurroiisBirs or m: -msTs 


AS5C5/7CET£3 


rtr<;i nrpEHFisn 



Endaoveea foma both oyoelluo 
ana ouahthg alogle calls 'The 
sycellin ioma ascl by rasloa 
of cdntli^us cells Inslog 
tha poser tc ram spores. It 
beeooes 1 


lionilla It foiBS both oycel- 
Ivn and single budding cells, 
bat rails to form ascospores 



Saccharocnrees and lela'cd .Tonila and related tozaa 
rotas true yeasts never j 


roialng oycelliio existing as * Ihsoe are the raise yeasts 
single Celle reproducing by / 

budding and by spores ta-cs.eA / grojrtng as single cells, repro- 
either by the conlugatloa ol / 

neighboring cells cr by parto- / daclng by budding, never rons- 
esogenesls losing tha poser / 

to fom epore3,they becoce — ! leg either cycellua or spores 


rig 1 — Sjst«>nntio relationships of the yeasts 


01 diem It IS thus eiident that then picsent clasMhtation is a means towaid an 
end and not final 

Fungi impeifecti aie of seteial oideis but the oiganisms pertinent to tins 
consideration aie classified iii the older Thallospoiaks A schematic illustration or 
tlieii tlassification (adapted fioin Castclland) is gnen in Table II 

Ilcnrui sthcnutically shows the relation which exists between Sacebaromjees 
and Ijiidomttts, yioniln and Toiula (Pig 1 “) 

Accoidingto Guilheimoiul and Tiiinci, toasts wore first descubedbj Leewen- 
‘oc. ^ litstheiluk, Ciginid Lafoiii Sthw.uin and KnUing, about 1823, demon- 


. 'll. prli 
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lltj And Sons Inc 
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strated that yeasts of beei and 'mne Aveie composed of cells Avhich multiphed bj 
budding Endospoies in yeasts Aveie fiist obsen^ed by Schwann in 1839 He 
pioved that they could be fieed by luptmmg the Avail of the cell Although yeasts 
had been closely allied with our loiowledge of fei mentation, theu true significance 
dates fiomPasteui ’s expeiiments in 1859 Hansen’s description of their life cj cle, 
then systematic relationship and classification, has been geneiaUy accepted The 
discovery of zymase by Buchnei, by aa Inch oui knowledge of yeast nutrition and the 
mechanism of alcoholic feimentation has been considei ablj adA anced, also has been 
fundamental 

Teast-like fungi have been knoAvn since Link’s desciiption of Oidium lactis in 
1809 Eicketts gai^e the ehaiaeteiisties of this genus appaiently as defined bvLink 
as folloAAS “A genus of fungi, haAung an elementaiy organization many species 
living as moulds Thej'' haA^e moie oi less lamifying and segmented filaments, 
which pioduce at then extiemities shoit cells, A'Ciy often loiinded These cells, 
Avhich aie united end to end, losaiy-bke, detach themselves Avhen matuie ” 

PATHOGENIC YE AST AND YE.\ST-L1KE ORGANISMS 

About 1840, Eobm and otheis, established Oidium albicans as the cause of 
thiush and othei systemic lesions of man Its lelationship to human disease is well 
reviewed in Eicketts’ monogiaph The piesent tendency among mycologists is to 
regal d the causative oi gauisms of tin ush as belonging to the genus iMonilia , Castel- 
lan! diffei entiated the two genei a by gas f ei mentation i eactions m de\ti ose ilon- 
ilia causes marked feimentation, Oidium little, if any , Hemiei differentiated on the 
basis of foimingfiee cells , in Oidium they aiise by disarticulation of the mycehum, 
and in Monilia by buddmg from the mycelium Castellani, howevei, believes that 
the clinical SAndrome of thrush may lesult fiom a AaiietA’ of infecting organisms, 
of the genera Oidium, ilonilia, EndomA'^ces, and Saceharomyces The Oidium 
(Monilia), it appeals, was the first of the yeasts oi yeast-like organisms to be associ- 
ated with disease of human beings 

The pathogenicity of yeasts and yeast-hke foims foi expeiuneiital animals, as 
demonstrated by Popoff, Eabmoivitsch, Sanfehce,^- Eoncah, Weis and otheis, 
in 1872 and latei , was the nevt adAmnce in oui Imowledge that these fungi have path- 
ogenic properties Then desciiption as the “parasites of cancer,” the considera- 
tion of which occupied the attention of mvestigatois’^® in the lattei 

pai t of the nmteenth century, is of histone significance only, since the idea has long 
been abandoned ° == 

The association of time yeasts as the cause of disease of man is ci edited to 
Busse- ® in 1894 In Basse’s ease, the patient was a woman, aged thiity-one yeais 
Multiple, disseminate, superficial and deep subcutaneous abscesses developed sec- 
ondary to a periosteal lesion of the tibia, which lesembled a sottened giant-ceU sar- 
coma At neei opsy SA’^steimc abscesses Avei e also foimd In the oi igiiial ‘ ‘ tumor, ’ ’ 
in the pus from the abscesses, and in the blood, Busse found nuraeioiis, doubly con- 
touied, rounded oi ovoid bodies Avhieh weie classified by cultnial methods as j easts 
in the genus Sacchaiomyces He named the oiganism Saechaiomvees hoiiunis and 
the disease saeehaiomycosis honiinis Usmg mateiial fiom this ease, Buschke eon- 
cuii ed m most essentials, independently, Avith Busse ’s observations 

Curtis®’ ’’ in 1895 in Prance, published a second ease of tiue yeast infection. 
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although theie seems to he moie doubt concerning the natuie of the oigauism m this 
case Cuitis’ patient piesented a “mj^vomatous tumoi ’ ’ of the thigh From the 
so called tumoi, oiganisms similai to those described by Busse were obtained, and 
although a cuie had apparently been affected by suigieal lemoval of the giowth, 
Gieenfield stated that this patient died ten months latei of meningitis (possibly 
sacehaiomycetic) 

There has been much controversy about these and similar cases ot yeast infec- 
tion, since theie has been dif&eulty in aceuiately evaluating the original classifica- 
tions Stoddard and Cuttlei and Gi eenfield classified the Busse-Busehke organism 
as Sacchaiomyces, while Castellani"* and Vuillemin regarded it as Ciyptococcus (a 
genus cieated by Vuillemin to accommodate the pathogenic Toiula-false yeasts) 
Gieenfield and Castellani classified the Cuitis organism as Sacchaiomyces, and 
Stoddard and Guttler left it unclassified In any event, one must conclude that in- 
fections in man, due to true yeasts, are comparatively rare 

The stimulus to other investigators to estabhsh yeasts as the parasites of malig- 
nant tumoi s was provided by Busse ’s suggestion, in his first report, that the tibial 
lesion which his patient exhibited i esembled a softened giant-cell sai coma, and by 
Curtis’ report, which described a myxomatous tumor, both apparently having 
yeasts as etiologic factors 

In 1896, Gilchrist^“ reported a case of scrofuloderma on the back of a man's 
hand, in which large numbers ot rounded, doubly contoured, refractiye bodies, 
measuring 10 to 16 micions m diameter, with numerous budding forms present, 
wei e obsei ved The case antedated Busse 's report by six months, but since cultural 
studies were not obtainable, the identity of this organism was not disclosed 

Gilchrist and Stokes, m 1896,^^ piesented a second case of a purely cutaneous 
disease termed by them pseudolupus vulgaris, in the tissues of which organisms 
similar to those pi eviously desci ibed by Gilchi ist and coi i esponding to those ot 
Busse, were revealed In cultures the organism appeared as a mycelial giowth 
with distal and lateral cells oi conidia iii place of budding j east-like cells, as had 
been observed in the tissues For this reason and also because alcohohc fermenta- 
tion did not result when grown in solutions of sugar, the organism was classified as 
an Oidmm In supplemental r studies,*- Irowerei, due to uncertainty m the classi- 
fication of the 3 easts, Gileliiist and Stokes lerersed then former opinion and de- 
scubed the organism as a jmast, naming the paiasite Blastomrces dennatitidis and 
the disease blastomycosis (the term Blastomyces vas at that time quite widely used 
101 coitaiuAeasts) It was found that a number of “mid j^easts” do not ferment 
solutions ot sugar and do for nr mt celium 

Wcuucke, from South America, nr 1892, piesented a case of doubttul mycosis 
tungoidcs 111 the lesions of nliicli he obseired piotozoon-like forms Eixfoid and 
Gilchrist 111 1896 descubed smrilai organisms Horn two cases ot a generalized 
chronic gi inulomatous disease, both ol which had tome tiom Calilornia ° The para- 
sites did not glow in aitifici d cultines so the\ concluded that thej were dealing 
with a new form oi protozooii nueetioii lesenibhng coccidiosis Kixfoid and Gih 
cliiist named the oigiiiisncs Coccidioides immitis (oi progenes), and the disease 
cov cuhoul il pseudotubereulosis The pathologic anatomc or the I’esioiis re.,emblcd 
closch that loiind in tuberculosis, riind uncut ilh diftenug, Imwcccr, m thit pao- 
gciuc icictions were ilso iicqnent The oicini',nis wcic sphciical uniccllulai 
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bodies, \aijing fiom 7 to 27 mieions in diametei and consisting in then encapsu- 
Jated condition of a thick, doiibli eontoiiied capsule enclosing a finely gianulai 
piotoplasm Tliej dei eloped In spoiulation and otten as many as 100 small spores 
01 “spoiozoites” ueie set liee b's the bui’sting of the capsule ThejMveie occasion- 
ally found to be mtiaeellulai, but as a lule thee weie extiaeellulai 

In 1900, Ophuls and iloffitt succeeded in demonstiating the ti ue natuie of the 
so called piotozoon bodies Fiom a case similai to those desciibed bj' Weinicke, 
and Rixfoi d and Gilelii ist, eultui es of the piotozoon bodies i evealed them to be the 
fructification stage ot a mold The mold de\ eloped in cultuies as a mj celium with 
aeiial hyphae, and with bodies lesembling oidia In 1905, Ophuls after fuither 
stud's classified the tungus as a inembci of the genus Oidium, and proposed the 
designation Odium coccidioides foi the oiganism and oidiomycosis foi the disease 
He leeognized the similaiit'^ betueen the coccidioidal oiganism and the oiganism 
of blastonn cosis He had been able to see the ecolution oi nn celium Horn the 
“piotozoon-like” bodies when the lattci neie tieed fiom the tissue in cultuies 
Wolbach in 1904 and HacNeal and Tajloi in 1914 demonstiated its completed life 
cycle by showing that the mi celium, nlieii intiodueed into susceptible animals, 
ei oh ed the piotozoon-like bodies 

The impiession, geneiallv held, that blastonn cosis as deseiibed by Gilchrist 
and Stokes u as only a cutaneous disease, was dispioi ed b\ AValkei and IMontgomeij 
m 1902 -ulien they demonstiated a sistemic disease, complicating blastomycosis of 
the skin, caused bi oiganisms essentialh identual with those that had been found 
111 the cutaneous lesions 

In 1916, Stoddaid and Cuttlei lepoited a touith tjpe of infection due to yeast- 
like organisms Then cases w'eie peculiar in that the central neiious sjstem was 
the principal site of me olvement The associated organisms weie a east-like in both 
the tissues and on cultuies, eAideneing growth bi budebng, without spoiulatmg 
Because of the ceast-like form which the oiganisms assumed iindei all conditions 
and due to failuie to demonstrate lepioducfion In spoiulation, they were desig- 
nated as Toiula, with the specific name Toiiila Instolj tica The disease was called 
torulosis The oiganisms, as tile’s appeared in the tissues, had the apparently dis- 
tiiictn e chaiacteiistic of oceuriing in zoogleal masses due to elaboration of a gelat- 
inous matrix The lesions appealed as either ejstic oi nodular areas in the brain 
01 meninges, and weie gianulomatous in natuie, sometimes with caseation necrosis 
McGehee and Miehelson haAe also recorded local nitectious processes in other ana- 
tomic situations due to Toiula 

Although many other types of yeasts and j east-like pathogens hac e been de- 
sciibed, space does not permit then consideration here Neither does it permit a 
complete consideration of then histoiy 

COJIJIOX TEXTURES OP THE YE VST ^VXD YEAST-LIKE P VR VSITFS AXD THEIR INSPECTION 

In agieement wuth the liteiatuie we ha've classified four lathei well-defined 
diseases, each having a specific yeast oi yeast-like oiganism as its etiologj" On the 
other hand, it is only uecessai'i casuallj to leview the reports to be com meed that 
there exist many common featuies of morphologv and giowth The organisms all 
maintain doubly contoured yeast-like morphology in the tissues and except m the 
case of Coccidioides, giowth by budding is characteiistie In cultuies some mam- 
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tam the distinctly j^east-Iike moipliologj’-, others pioduce mycelnim, hut common to 
all aie the yeast-hke or oidial foi mations Each of the diseases is characterized by 
chiomc gianulomatous leactions, more oi less closely lesembling tuberculosis, 
and also eliciting a vaiiable pyogenic leaction Each may have local cutaneous oi 
subcutaneous manifestations or i esult in systemic infection The portals of entry 
in each aie similai skins, lungs oi other (unknown) internal organs permit the 
invasion Referring to the climeal syndromes, Montgomery stated that ‘ Coccid- 
ioidal gi aiiuloma, in spite of the hteratui e to the conti ary, may be indistinguishable 
clinically horn certain eases of blastomycosis ” The same statement eonld be 
bioadened to include all of the diseases referred to in this papei Any of the so- 
called distinctive clinical oi pathologic chaiactenstics of these diseases may he 
duplicated by otheis of the group Castellaui'' - lemarked that each of these dis- 
eases is often lef erred to as blastomj eosis, again suggesting the likeness of one to 
another 

This intimates that these diseases and their organisms aie moie closely i elated 
than might be assumed by the vaiied classifications encounteied in their descrip- 
tions , ceitainly more closely i elated to one another than spoiotriehosis or actinomy- 
cosis is 1 elated to them Poi example, they exhibit a lelationship compaiable to 
that which exists between the vaiious diseases caused by the paiasites of the oidei 
Aetmomyeetales 

Vaiiations might be explained on the basis of adaptation to environment such 
as IS shown by Blastomyces ( Gilclu ist) Ricketts, Hem ici and others hai e shoivn 
that this paiasite may assume three different types of giowth m cultuies, namely, 
yeast like, oidium-like, and hyphomyeetoid (Ricketts) , oi mealy, piickly and wooly 
(Hennci) , and that these ehai aetei istics are influenced by eni u onnient All the 
diffeient stages, Henuei found, might occur m one and the same oigamsm when 
subjected to changes which influence giowth In the tissues of the host some of the 
vai lations exhibited by the oi gauisms could be similai ly explained The vaiiations 
m the tissue leaetions may be detei mined by the adaptii e changes of the organisms 
01 by othei factors which influence the i elationsliip between \ ii nlence of the oi gan- 
isms and lesistancc of the host 

Ricketts, 111 1901 , was the fiist to piopose a simplified classification for the 
voasts and i cast like pathogenes and the diseases icsulting hom them He studied 
matonal and enltuics fiom soicnteen cases of the laiious diseases caused by least 
and vcast-liKe oiganisms Fouiteen cases neie icpicsentatne of cutaneous blasto- 
iincosis the lemaining tliiee neic ol the Bnsse Buschke case, the Cmtis case, and 
the Ophuls Alofiitt case Ricketts pioposcd to include all in the genus Oidium, as 
detmed by Link and to name the diseases oichonn cosis Ills conclusions has e not 
been geneially accepted because ot liis insistence on the genus Oidium for all In 
pku nm tile oigamsms in a common genus and i elating the diseases to sanations oi 
an idintu il piotess he pioceeded faithoi than cithci conteinporai v oi subseciuent 
nnestig itois have been willing to follow To quote his conclusions' in pait “The 
sot ilkd pioto/oii. disease of Posad is Mtinicke iiid otheis, Bux^e s and C'lUtis’ 
sittliaiomvcosis hoimms, iiid GiKluist s hi istoiintetit. deinutitis aie vauous 
111 iniustation-, oi the same disease 'Hk oiuinisnis isolated irom the va- 

rious easts diftu in minoi lespieis imoiig themsdvts but aie so cIoscK lelated 
morphologic ilh is to jusiiiv then nn liision in i common genus, Oidmm, thev aie 
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thus analogous in a pathogenic sense to the lungi which cause actinomj cosis and to 
those causing trichophytosis ” 

CLASSIFICATION OF THE P VTHOGEMC AEASTi VXD AT: \S1-I IKE ORG \XISAIS 

The oigauisms of Busse’s and Cuitis’ cases and a few otheis, coiiespond to 
tiue leasts Then piopei designation should be Sacehaiomyces, as oiiginally 
pioposedfoi them 

Torula ot Stoddaid and Cuttlei aie also piobabh in the piesent stage of knowl- 
edge, pi opeily designated assuch oi as Cijiitocoecus Chaiacteiistics 11111011 might 
sei ve bettei to classiij’- them hai e not been desei ibed 

"With Blastomyces the systematic position is not so cleai The oiganism is 
neithei a tine 1101 a false yeast, although it has ceitam y east-like foims Eieketts 
and Stoddaid and Cuttlei allocated it to the genus Oidium Heniiei also taioied 
this new, using the designation Oiduim toi those foims 11111011 giie use to iiee cells 
by disaiticulation of the mvcelium as m Oidmm lactis 

Coccidioides, because ot its apparent lepioduetion by endospoi illation in the 
tissues and because of its cultui al cliai actei istics ot mi celial gi on th, has been gen- 
eially assigned to the Aseomj eetes (family Endomjcetaceae) Although its cul- 
tuial chaiactciistics suppoit Ophuls’ \ieii that it is an Oidiiim, endogenous spoiu- 
lation as it oceuis in the tissues is not consistent inth the genus Oidium, 01 othei 
tjTies of Fungi impel fecti Endospoi es in such numbeis, hoiievei, aie not found 
in othei species ot the Endomj cetaceac, the tamilv to iihich this paiasite has been 
proi isionally assigned in piesent classifications" Also opposed to the classifica- 
tion of Coccidioides as an *iscomycete is the tact that no tiace of sexuality has been 
found in the development of thespoies (Heniici) 

These individual designations aic piesented vith the undei standing that the 
oiganisms usually offer sufficienth distinctnc chai actei istics to classify as such, 
but also iMth the knowledge that they constitute a biologically unsettled gioup sub- 
ject to mutations and vaiiatious among themsehes, thus exhibiting vaiied gioivth 
potentials, each 01 ganism being f undamentallv closeh 1 elated as w oiild be the case 
it each weie deiived fiom a common foim In place of allocating all ot the oigan- 
isms to the genus Oidium and designating all ot the diseases as oidiomycosis, as 
Ricketts did to satisfy this 1 elationship, it seems pi efei able to 1 efei to them aecoi d- 
ing to then piedominating ehai actei istics, using specific names foi tins piedomi- 
nanee as we have done, but ivith an appreciation of then close lelationslnps We 
may illustrate this point of close 1 elationship by leferiing back to the schema, as 
proposed by Heniici (Pig 1 ), substituting these pathogenic forms tor the homol- 
ogous types as they aie Ausiiabzed 111 the schema, when, for example, Coccidioides 
would occupy the position with Eiidomy ces , Sacehaiomi ces would occupy the po- 
sition with othei true yeasts, Gileluist’s blastomycete (imdei existing knowledge 
best regarded as an Oidium) would occupy the position nith ^louilia, and Toiiila 
would occupy the position -with the homologous nonpathogemc Toiula 

This approach of the subject does not ofl:ei a perfect solution but it seives a 
useful puipose, although admittedly tempoiizing until moie eertam knowledge is 
at hand concerning the life cycles ot the oiganisms It demonstrates a mutual le- 
lationship between the oiganisms and the diseases which they pioduce, and substi- 
tutes an undei-standable explanation uheie confusion had existed 
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COMMON FE.VTURES OF BL.VSTOM\CES AMD COCCIDIOIDES , THEIR ULTIMATE 

CLASSIFICATION' 

ilost of the difficulties ha\e aiisen o\ei attempts to classify Blastomyces and 
Coceidioides Coecodioides lepioducmg m the tissues by endogenous spoiulation 
and not by budding is appaientlv distinctly difterent from Blastomj ces wherein 
lepioduction is assumed to occui only bv budding Some of the attempts which 
have been made to leconcile the s\ stematic position of these tno oiganisms to e\ist- 
mg classifications, oi which demoustiate then peitect classification mil be cited 
Castellam has taken the position that the so called spoies of Coceidioides are 
in reality not spoies, but represent exaggeiations of the gianules and spherules 
common to both Blastomyces and Coceidioides The sporulation stage of both, ac- 
cording to this opinion, is still to be found On this assumption he leclassified the 
oiganisms of both diseases in a common genus Blastomycoides (of the Fungi imper- 
feeti, Oosporaceae) So far there appeals no confiimation of this opinion 

If the organisms of both diseases weie of the genus Oidium, as Ophuls and 
Eicketts held, the problem of classification nould be i educed This, however, so 
far as Coceidioides is concerned, seems untenable for leasons alieady given 

Assuming that, as is quite likely tiue, Coceidioides reproduces in the tissues by 
endospores, and may be classified as an Ascomycete of the family Endomyeetaeeae, 
the pel feet classification foi that oi ganism has been attained Foi Blastomyces the 
perfect classification is as j et problematic, but certain characteristics which have 
been reported from time to time tend toward ultimate classification of this fungus 
in a similar if not identical systematic position The only distinctive classifiable 
feature which Coceidioides holds ovei Blastomyces is that in the former an endo- 
sporulatmg stage has been found "When a siniilai stage has been discovered for 
Blastomyces, this essential diffeience will be lemoved Then possibly the two 
organisms will be found in the same oi related genei a 

A few observations have been made which tend toward solution of the problem 
in this way Ricketts was the fii st to suggest ascospoi e pi eduction in the organisms 
of blastomycosis He obsei ved endoeellulai bodies m the protoplasm of budding 
cells in si\ cases of cutaneous blastomycosis ( Cases 3, 6, 7, 8, 9, 10 of his mono- 
gi aph) He pi oposed that these inclusions might prov e to be spores but at the same 
time commented that final evidence of this was wanting LeCount’s and ilyers’ 
case was more convincing, m which the same dual processes of lepioduction, as 
Ricketts had described, were seen Then descriptions also mcluded the finding of 
empty spore cases, appaiently left behmd by rupture and discharge of the spoies 
Stobei made similar obsei \ ations in one case and also found bodies in one of his cul- 
tures resembling ascospoi es lllontgomen and Ormsby noted bodies which 
stionglj suggested endospoies m some organisms, but thej weie unable to observe 
then further development Commenting on this, thej stated “It may be that 
fuithei study wall remove the one fundamental difference between them (blastomy- 
cosis and coccidioidal granuloma), that is, the behavior of the oiganisms m tissue, 
and prov e the conditions to be but v arieties ot the same pi ocess ’ ’ Wade desci ibed 
a case which e\lnbitod inniuneiable organisms of small size in the tissues of a case 
OI blastomjcosis, but he niterpieted then formation to rapid budding of im- 
maUirclj developed forms He did not regard the piesence ot emptv “snore sacs” 
as significant 
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Mellon lecoided the most duect eAidence of sporulation fa's Blastomyces He 
observed the formation of ±oui -celled asci in cultuies of the parasites of blasto- 
mycosis On the basis ot his obsei\ atious he suggested that these oigamsms should 
be allocated amoug the Aseomjcetes (Endomjces) lathei than uith the Oidia of 
Eieketts oi the Cryptoeocci ot Viiillemiu Coufiimatiou of this finding is all that 
is needed foi its general acceptance Tims, the taxonomic position ot these organ- 
isms ivould be established 

Vuillemin observed similar lepiodiictive bodies in an organism isolated tiom 
a ease ot thrush, uhich led him to classify it in the class Aseoraj cetes as Endomyces 
albicans This has been suggested as the per tcct stage of IMomba albicans Castel- 
lani also described Endomj'ces as the etiologic factor in thiiish but believed such a 
finding IS illustrative of plurality of etiologic factors rather than an indication of 
1 elationship betu een them 

With such data forming the basis of opinion, it may be anticipated that e\ en- 
tually the organism of thrush (Monilia), the organism ot blastomycosis (Oidiiim), 
and the organism of coccidioidal granuloma (Coccidioides) will be classified side 
bj side as Endomi cetaeeae, closeh i elated to the ti ue i easts, u Inch ai e in the neigh- 
bor mg familj' Sacehaioinvcetaeeae The Toiula, by more couMucing cMdence of 
then suspected close i elationship to the ti ue yeasts, u ouhl also be included u ith the 
Ascomycetes Tims their complete life cvcle uoiild be demonstrated and the pro- 
posal for a simplified classification, ot apparently related terms, uoiild leaeli ful- 
fillment in a peifeet classification ot each toim 

In the case reported, the finding ot apparent spoiulatmg bodies and buddmg 
forms m the tissues suppoi ts the % icu that Blastoiin ces and Coccidioides are closely 
related foims 

REPORT OP C \SE 

A man, aged f ortj one ye irs, i\ as admitted to The Mtv o Clinic ilarcli 14, 1931 He was 
born m Germany and immigrated to Ameriea at tlio agt of tnciiti four He settled on an Iowa 
farm and ten years later moved to southern !Mmnesota, wliero he also engaged in farming He 
had not travelled elsewhere in the United States About J anuarj 1 , 1931, be slipped and fell back 
ward, striking his head on a brace Uollowing this, he appeared to have lost strength and 
occasionalh experienced periods of mild vertigo February 15, he again struck liis head while 
straightening up from a stooping position This was followed by headache ot frontal and oc 
cipital type, which persisted constantly, with periods ot great seventy The headache was in 
creased bj standing and consideiably eased when Iviug dowm About ilarch 1, he began to es 
perieuce intermittent attacks of v omiting, and noticeel a swelling on the uiner side ot his left leg 
Otherwase his past liistorv was essentiollj negative, except tor occasional colds ot the thorax with 
nonproductive cough 

On admission, the patient was somewhat lethargic Bodily movements were accompanied by 
vertigo, with some swaj lug trom side to side Horizontal and vortical nystagmus, and slight lack 
of coordination of movements were observed His neck was slightly rigid Ocular examination 
revealed the lett pupil to be slightlj larger than the right there was begmmng edema ot the disk, 
which was more in the left eye than in the right A subcutaneous abscess, 2 5 cm m diameter, was 
present on the mesial aspect ot the upper third ot the left leg Spmal fluid, withdrawn under 
slightlj increased pressure (240 mm of water), was normallv clear, the Wassermann reaction of 
the spmal fluid was negative, a globulm test was positive, total protein was 70 mg m each 
100 c c , lymphocytes numbered 29 and polvmorphonuclear leucocjtes 3 in each cubic millimeter 
The gold sol curve was of the zone 1 type Roentgenograms of the head, thorax and lett tibia gav e 
negative results The 'Wassermaun reaction of the blood w as negative The blood and urme were 
normal The blood pressure m millmieters of mercury was 120 systolic and 78 dmstobc, the pulse 
rate was 48 beats each minute and the temperature was 98° F 
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During the patient's staj in Jiospitil ins condition nas about the same as on admission The 
outstanding sjniptonis Mere rigidity of the neck, nystagmus and \onuting Marcli 17, 1931, the 
subcutaneous abscess of the left leg n as aspirated and 10 e c of pus was obtained Eactenologic 
eaammation of the pus iias negatne tor Mi cobaetenum tuberculosis by smears and inoculation 
of guinea pigs In brain broth and blood agar plates there was no growth of microorganisms 
Tlie temperature chart reicalcd an irregular curie, mostly within normal or subnormal range On 
three occasions it reached 99“ F and twice it was 99 5“ F The pulse rate ranged between GO and 
70 , the respiratory rate was norma! ifarcli 27, tho abscess of the leg was practically healed and 
smee there was no change in the general progress of the disease which, in spite of repeated tests, 
would render the diagnosis positne, the patient returned to the care of his home physician The 
diagnosis was held to be indeterminate, but there was clinical eiidence of an infratentorial intra 
cranial lesion 

At home, tho patient’s condition remained substantially unchanged A slight cough devel- 
oped, which became paroxysmal, dry, and neier productive The abscess of the leg returned, and 
drained spontaneously through multiple small sinus tracts The skin over the abscess, except for 
the minute smuses, remained intact A second lesion, similar to the abscess of the leg, appeared 
over the sacnim, and likewise dramed spontaneously The temperature, pulse rate and respira 
tions, and general mental and physical state remamed about as they had been during the patient’s 
stay at the clinic He died unexpectedly ilay II, 1931 Hecropsy was performed eighteen hours 
after death Vascular embalming had been done The essential observations were as follows 



Fig 2 — Xlultilocular caseous mass In the lower lobe of the right lung 


Mac) oscopic Examinatio)) — On the mesial aspect of the head of the left tibia 
there was a subcutaneous area of suppuration measui mg 3 cm m diameter It was 
only slightly elevated, and in its central part was punctured by multiple small 
sinuses from tv hich sei opui ulent ei.udate could be expressed The suppuration ex- 
tended to the periosteum but did not involve the bone A similar lesion was found 
over the sacium 

Intheuppei lobe of the i ight Imig, along the lateral margrn, there was an 
abscess 15 cm rn diameter, containing thick purulent material vith hut sbght re- 
action suiiounding it Theie veie othei, firm hemorrhagic nodules measuring 
15 cm in diameter, throughout the uppei and Ion ei lobes In the right lower lobe 
theie was a ciicumsciibed, ovoid poition of consolidation , the plema over the area 
nas hyalmized and thickened On section this mass measured 6 cm in diameter 
and piesentcd the appeal ance of a multilocular zone of necrosis, the cavities con- 
tained caseous matei lal The mai gins of this zone n ere not heavily encapsulated, 
although condensation and consolidation of the paienchynna of the lung was evi- 
dent at the peiipherv which was intensely hemorihagtc m its outei aspect and 
tended to be giayish as the zone of necrosis was approached (Pig 2) Separate 
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fiom the laige mass, but nearby, tbeie uere a fe-\\ film "iayisb-i\bite nodules, 
0 5 cm ill diametei , but n itbout central softening The Iom er lobe of the left lung 
exhibited mdistmet zones of inei eased consistence, piesenting a slightly nodulai 
appeal ance, as of bionchopneumonia Peiibioncbial lymph nodes neie enlarged 
and on section levealed aieas of appaicnt fibiosis and caseation Deposits of cal- 
cium could be detected in some areas 

The Tcntial suiface of the light lobe of the teiebeUum Mas of film consistence, 
Avith obliteration of the ceiebellai convolutions On section the aiea had the ap- 
peal ance of a multiloculai abscess, containing zones ot caseation and othei aieas of 
suppuiation Theie nas no evidence ot meningitis except locally oiei the lesion 
just described The lemamder ot the biain appealed normal 

Fiom the macioscopic appcaiance ot the lesions, it m as appaicnt that n e m eie 
dealmg mth giaiiiilomatous disease ilicroseopic examination of pus and caseous 
material fiom the lungs mounted in 10 per cent potassium hydroxide leiealed 
numeious doubly contouied refi active bodies 

Histologic Examination — The mieioscopie study was made from tissues fixed 
m Orth’s fluid Because of piei lous embalming the Zenker fixation foi the iTaUory 
stains ivas substituted by usmg the Weigert moidaut as described by Kernohan 
Staining methods included hematoxylin and eosm, sehailach i, Brovn-Giam, cai- 
bolfuehsin-methylene blue foi ^lycobaeteiiiim tubeiculosis, and Malloiy’s aniline 
blue as modified by "Wade 

Abscess left leg The stiatum coineum revealed an abnormal hypeicomfiea- 
tion Mith overlying eiiists consisting of cellular debus, leucocytes and fibrin In 
places, appaiently eoiiespoiidmg to the small sinus tiacts, the deimis and epi- 
dermis ivei e sepai ated by iilceiation and sloughing Adjacent to these tracts theie 
M'as some extension of the ulceiation, and giauulation tissue aiising from the 
dermis foimed the base of the ulcer The epithelium at the boideis of the ulcer 
Mas hypei plastic The hypei plastic leaction also im olved the epithelium of some 
of the hair follicles In the deepei lajeis of the deimis theie Meie cliisteis of epi- 
thehal cells exhibiting a iiseudopeail foiniation oi piesenting ueciotie oi abscess 
centeis Coriesponding to the epideimal hj peijilasia, the deimal papillae m eie of 
iiiegular moiphologj'^, levealmg edema, congestion and leucocytic infiltration 
The cellulai collections piedominated Mith pohnnoiphoniicleai leucocytes, among 
M'hich weie many basophils, but legulaily piesent iveie lymphocjdes, laige mon- 
ocytes and plasma cells Giant cells weie also conspicuous Small abscesses oi dif- 
fuse cellular i eactions ivei e the i ule i ather than tubei cles L jung f i ee in the tissue 
spaces, or contained ivithin giant cells, laige numbeis of ovoid oi spherical cells 
ivere found These piesented a double refiactile outei zone and a clear cential 
protoplasm or one in Mhich fiom five to six acidophilic oi basophilic gianiiles ap- 
peared The granules weie central oi peiipheial Some foi ms eoutained lefrae- 
tive unstained bodies m then cytoplasm, usually fiom four to six being found 
Budding could not be ascei tamed Mith ceitainty, although a few foi ms piesented 
knob-lilie swellings on one side, and otheis appealed as pans of cells 

Lung "What appealed giossly as a multilocular granuloma. Mas confirmed 
Piepaiatious from the laige multiloculai aiea lei ealed the cavities to be filled with 
neeiotic detritus, having a hyahne appeaiance and staining diffusely with eosm m 
the hematoxylm and eosm piepaiations In the h^ alme material, well foimed cells 
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Aveie laiely seen, only an occasional lynipliocyte oi lefi active yeast-like foim being 
obseived At the peiiphezy of the mnltiloculai portions basic staining cellular 
debris blended giadually into the living leaction zone In the zone of tissue reac- 
tion theie nas gianulation tissue composed of innnmeiable vasculai channels, sup- 
ported in a tissue fiamewoik of fibioblasts and endothelioid cells I/ymphoeytes, 
monocytes, and occasional plasma cells and polymoiphonncleai leucocytes were in 
abundance Giant cells were also faiily numeious Farther away fiom the large 
necrotic zone, dangbtei lesions were pieaent, apparently as outgiowtlis from the 
older lesions They wei e m the form of tubei cles, with endothelioid and giant cells 
pionunentlj^ displayed Within the giant cells and lying in the inteistiees of the 
tissue thei e n ei e numei ous yeast-like forms 

Peiibronchial lymph nodes The lesions m the peribronchial lymph nodes 
were similar to those in the lung Poi mat ion of tubei cles with central necrosis and 
peripheral granulomatous reactions predominated the pictuie (Pig 3) The 



mg' 3 — Tubercle formation with central necrosis In a peribronchial lymph node (hematoxylin 

and eosin) 

necrosis was peihaps more extensive than elsewhere, as also were the daughter 
tubercles The gi eat resemblance of the tubercles to those of tuberculosis was also 
a noteworthy featuie Yeast-like cells appeared fiee in the necrotic centers, lying 
in the penpheial exudate and gianulation tissue and within the giant cells 

Cerebellum In the ceiebellum the lesions presented central necrosis in which 
cellular detritus was visible here and there At the periphery of the necrotic 
lesions collections of polymorphonucleai lencoeytes were encounteied which were 
in some aieas, aggregated as miliary abscesses The encapsulations of both the 
laiger new otic areas and the mihary abscesses uere of giannlomatons tissue, con- 
sisting of joung connective tissue cells, endothelioid cells and small blood vessels 
and m vlnch Ijmphocytes and otbei leneoejtes were collected Giant cells were 
also prominent (Fig 4) In the neeiotie areas feu refractive yeast-Uke cells were 
obscr\ed, but in the mdiaij abscesses and gianulomatous tissue these fun-^i uere 
Aery numeious, either Ijmig fiee in the eAudate oi m the granulomatous al^eas of 
re 'ction, or ueie eontamcd within the cytoplasm of the giant cells (Pi^ 5) The 
cerebellar tissue uhieh surrounded the zone of intlammation was not immediately 
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noimal but levealed ueci osib and compiession admg gi adiially to the uoi mal, e^ i- 
deneing the piogiessive chaiactei of the lesion as it e\tended peiipheially into the 
pieviously uuinvohed tissues 

The oigauisins Tlie oigaiiisiiis m the ceiebellai lesion ueie suffieientlj dis- 
tinctive to waiiant a nioie detailed desciiption Tliej" usuallj appealed as sphei- 
ical cells , a tew, how evei, w eie oval, and with heinatov} liu and eosin staining they 
exlubited the ciistoniaij double contoiued highly letiactne capsule Tlie eiido- 



Fig l — Confluent tubercles In the cerebellum showing giant cells and the surrounding cellular 
collections and vascularity (hemato\>lin and eosin) 



Fig 5 — Organisms enclosed within a giant cell from tlie cerebellum (hematovylin and eosin) 


plasmic poition was levealed as eithei unstained, faintly basic stained and hoino- 
geneoiis, or gianulai, sometimes containing ill-defiued vacuolated bodies The size 
ot the cells w'as quite vaiiable, the piedominating measui emeiit being 10 niieions 
until limits fi om 3 to 25 microns By use of the amline-blne staining technic, the 
capsule and pi otoplasmie poi tions of the cells wei e i evealed m much greatei detail 
The capsule appealed as a homogeneous, basic staimng zone with slightly moie 
deeply staining outei and mnei membranes It v ai led in thickness pi opoi tionatel 3 
w itli the size and age of the cells Sometimes thei e appeal ed to be an adventitious 
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capsule In most instances a cleai, unstained lefi active space was piesent iimnedi- 
ately witlim the capsule, and in othcistliis space nas occupied by a condensation of 
finely divided basic staining cytoplasm nbich sometimes was dotted by acidophilic 
or deeply basophilic granules In otliei cells the cytoplasm was similar, but was 
distiibuted umformlj and left neithei outei cleai zone noi central vacuolization 
The cjdoplasmic granules nere often small and basic staining oi larger and more 



Fig (j — Organism with thick capsule and three large refractile bodies in a nearly homogeneous 

cytoplasm CVlallorys aniline blue) 



rig 7— Tno organisms with a single large central -vacuole surrounded by a zone o£ granular 
spore-like bodies (Alallorj s aniline blue) 


cleailj defined deep]} basophilic oi acidopluhc bodies The granules were larger 
aud more numeious in the larger cells The numbei of granules vaiied fiom one 
01 1\\ 0 up to ten oi moi c ( Pig 6) In the largest cells, the center of the granule w as 
sometimes sacuolited and lefiactne In addition to the gianules? refractive 
spbmiles weie fiecpientlt seen ui the cstoplasm, laige ones as already described 
tor tlic ccntial ueas ind liso multiple smallei ones (Fig 7) The numbei piesent 
IS inconst uit, thcie being tie.iuentl} two, loin oi nioic, to innumerable ones It 
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was impossible to staiu these letiactne sphoiules by eithei <icid-base dyes oi sehai- 
laeb 1, but m some theie A\as a moie deeplA stainin'' cytoplasm immediateli siu- 
loundiug tliespbeie In some cells the gianules weie legulailj aiianged m losette 
foims To add fuitliei pioot that these weie cndospoies and not pseudospoies it 
would be necessaij to desciibe then tiuthei eiolution 'A tew emptj capsules could 
be found, which appealed as if the cell liad dischaiged its contents by luptuie 



Fiff S — A. large organism fllled wlUi heavy granules with rupture of capsule and apparent evacua- 
tion of spore-llKe bodies into surrounding tissue (Mallorj s aniline blue) 



Fig 9 — Well developed budding form CVlallorj s aniline blue) 

The actual libeiation of spoies fiom the luptured cell was not observed with cei- 
tamty, though in a tew instances spoie-like gianules could be seen having the ap- 
peaiance of being extiuded fiom the luptuied cell (Tfig S), and clusters of veij 
small yeast-like cells weie oecasionallv' found 

The prepaiation stamed with amliue-bliie, besides levealing the spore-hke 
foims, presented, as in the othei lesions of the case, a few foinis appaiently in the 
various stages of budding As i evealed in the v ai lous microscopic fields, the eai h- 
est evndence of budding consisted ot condensation ot the innei cv toplasm m o a 
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small knob-lilve exciescence, occupying a position m the peuplieial refractn e clear 
space Earliei there was no change in the hea\i outei capsule In the enlarged 
buds, howe\er, the capsule nas eompiomised, apparently to make naj foi this 
growth Daughter cells were thus foimed, appealing exactly as the parent, in 
mniature (Fig 9) Finally they neie completely separated and surrounded by 
an independent capsule The same appeaiance of protoplasmic granules, spore- 
like spherules and vacuoles could be seen in the apparent budding foims as in the 
nonbudding forms (Fig 10) It could be possible that these forms, rather than 
representing stages of budding, neie prepaiing foi luptuie of the spoie ivith bber- 
ation of the endospores, this, hoAve\er, seems improbable in view of the successive 
stages of budding which were encounteied 

Stains for ilycobacterium tuberculosis weie negative in all of the lesions 
Comment — ^The classification of the parasite in this case was lendeied more 
difficult because opportunity to study the cultural characteristics of the organism 
was lost by embalming previous to necropsy It was neeessaiy, therefore, for pur- 



Ffff 10 — Organisms with vacuoles and spore-like bodies in cytoplasm Two show early budding 

(Mallory s aniline blue) 


poses of classification, to reh entirely on the details of the lesions and the morpho- 
logic features of the organism 

The diagnosis of torulosis was first and most readily excluded In torulosis 
the orgamsms occur in zoogleal masses due to a gelatinous matrix, there was no 
suggestion of this in our case That the disease nas not saccharomj cosis of the 
Busse-Buschke or Curtis type could not be dismissed so easily The cells were gen- 
erally larger than have been described m the time yeast infectious The extreme 
larity of the true c east infection n as also opposed to its classification as such 

The classification then rested between blastomc cosis or coccidioidal granu- 
loma From the clinical features of the disease and from the gross and micro's copic 
pathologic characteristics, the diagnosis ot coccidioidal granuloma is strongly su"- 
gested The short duration ot sj mptoms, tlie marked resemblance of the lesions to 
tiihcicnlosis, and the e\teiisne iinohement of the peribronchial lymph nodes are 
more nearly hke coccidioidal granuloma than blastomycosis The diagnosis of 
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coccidioidal gianuloma iecei\es added suppoit fiom the moiphologt' of the para- 
site m the tissues, especially fiom the occuiicnce of the spoie-like bodies Budding, 
hoivevei is consideied to be a condition nhich negates such a diagnosis Xe\ ci the- 
less, since the gi eatest tendency ot both the oiganisin and the disease in oui case as 
towai d coccidioidal gi anuloma, a\ e have elected that as a pi esiiinptn e diagnosis 

In consideiation of the oecuiience ot appaient endogenous spoiulation and 
budding by the same oiganisin it lias been iieccssai^ , as indicated bj our teim “pre- 
sumptiie diagnosis” to lefei to this as a case ot coccidioidal gianuloma nith some 
leservation, but since c\e haie elected the position that all oiganisms ot this group 
aie piobably mutations of a moie higlih de^ eloped toini such as Eiidoimces, la- 
iious moiphologic combinations could oecui thus lendering an exact s^stematlc 
classification impossible ■when thej do not contoim vith so called standaid con- 
cepts These oiganisms, so tai as oui knowledge of them and homologous non- 
pathogens IS de\ eloped, ma-v assume ^allous modes of giowth and biologic reac- 
tions depending on eiivii onmental influences, as pi e\ loiislv noted 

The diagnosis of coccidioidal gianuloma has hitheito, to oui knowledge, neier 
been made in lesidents of ilinnesota Moie than SO pei cent of the kno-wn cases 
have oiiginated m Califoinia This adds consideiable mteiest to this lepoit, indi- 
cating that an oiganisin capable ot ecoking a disease similai to that oidinanly 
endemic in California niaj also be tonnd m Minnesota That its occiuiencc in Min- 
nesota and elsewheie outside of Calitoinia should be anticipated is indicated tiom 
isolated lepoits fiom othei localities 1111010 occasional cases of coccidioidal disease 
have developed m patients mIio had neiei been in Cabfoinia and tioin kiion ledge 
of the biologi of the gioup as pieiiously consideied 

Nothing could be deteimined legaidmg the souice of the infection in oiu case 
No othei cases veie knoini 111 the loealiti fiom -which the patient came The pii- 
niaij' lesion was possibly pulmonaiy, i\itli Ijunphatic dissemination to the peii- 
bionchial Ijunph nodes, and hematogenous distiibutions to the ceicbellum and cu- 
taneous tissue The lesion on the lett leg, the othei possible piimaiy appealed 
aftei the cerebellar distui banco became manifest It also lesembled closely an 
embohe lesion, m that it ouginated as a subcutaneous abscess without exliibiting ex- 
tensive iilceiative 01 veiiucous chaiacteiistics 

SUMAIARI \XD COXCLUSIOXS 

An unusual ease of sjstemic intection due to yeast-like paiasites has been 
piesented The case is of paiticulai mteiest because ot its 01 game locali/atious, 
wluch weie ceiebellai, pulmonic and subcutaneous (two small abscesses) Its elm- 
ical, etiologie, and pathologic lesemblance to coccidioidal gianuloma in a lesident 
of Minnesota, who had not lecentlv tiaielled elsewheie is also uotewoith-^ In 
this case, the oiganisms leiealed dual piocesses of lepioduction m the tissues, 
namety, bv budding and spoiulation, such as has been demonstiated bi Kicketts, 
Stobei, Montgomeiy, LeCount and Mjeis, and others The liteiatiiie on the sub- 
ject of infections due to yeasts and j east -like oiganisms has been paitlj' re-iiewed 
The leview demonstiates that a close lelationship exists betw cen the laiious yeasts 
and yeast-like pathogens and the diseases w hich thej* c iiise, and that attempts to 
classify without keeping this lelationship m mind tends to confuse lathei than 
claiify the subject 
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SULPHEilOaLOBINE.MIA’® 


James C HEkiLi, 31 D , Bosrox, 31 vss 


S ULPHE3IOCtLOBINE 3IIA niaj be definied as a condition in vhicli the noimal 
blood pigment hemoglobin is replaced in pai t by snlphemoglobm It is consid- 
eied to be a lare condition, only 38 eases haring been lepoited in the liteiatme, 15 
liom the United States, the remaindei fioniabioad Theauthoisleelhowerei that 
it IS much moie common and that the diagnosis is fiequently or ei looked espeeiallv 
m those cases wheie the srmptoinj aie mild The trro cases m this lerierv rreie dis 
coreiedaecidentalh while m consultation loi a totally uiu elated srniptom 

The liteiatuie i elating to sulpliemoglobinemia is nie.igei In 1902 Stokvis' 
lepoited acase of cyauosisassociated witha cliiomc djsenteir and rrithout caidiae 
01 piilmoiiaiy complications On examination oi the blood he found an absoiptiou 
band m the i ed poi tion of the specti um in addition to the iioi mal bands of o\} hemo- 
globin This he called methemoglobin but toi leasous desciihed latei m this papei 
rve believe that it rvas snlphemoglobm He dignified the condition rvith the title 
“Enteiogenoiis Cyanosis” and assumed that absoiption of toxuis in this ease of 
chrome dyseiiteiy was sufficient to pioduce the abnoimal pigment In the same 
yeai Talma- described trvo similai cases of cyanosis, one of rrliicli rvas accompanied 
by a diaiihea In his lepoit he deseiibed the same absoiptiou band in the led pait 
of the spectrum Euithei he aseei tamed that the abnoimal pigment i esided m the 
led corpuscles and not the plasma 

Three yeais latei van den Beigh“ while study mg 2 cases of euteiogenous cya- 
nosis found that one was caused hr methemoglobin the other by snlphemoglobm 
This rvas the first leeogmtion of the clinical entitr , sulphenioglobinemia The dis- 
tinction rvas made by speetioseopic examination of the blood and the tlieoiy of ani- 
Ime derivative ingestion as a cause of methemoglobinemia rvas established by him 

• Prom the Department of Pharmacoloff-v Tufts College Medical School 
Received for publication December 24 1931 
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The pathogenesis o£ sulphemoglobinemia has been studied intensively foi tlie 
past twenty v cais and seveial piobable theoiies have been e\ olved Lewin^ befoie 
the lecognition of such a condition deseiibed the absoiption of II 2 & aftei its oial, 
subcutaneous 01 mtla^enous adnunistiatiou and pioved its piesence in the blood 
and othei tissues 3Iej ei - in a smiiiai mannei detected sulphides in the blood aftei 
lectal inti eduction ot dihydiogen sulphide Claike and Huitley® in 1907 showed 
that the pieseuee of poweitul 1 educing agents such as the nitiites togethei with di- 
hjdiogen sulphide in the blood caused sulphemoglobinemia Latei Wallis' study- 
ing this condition iound a uitiite piodueing bacillus in the mouths of affected per- 
sons, the absoiption of nitrites foimed in tins wa-s being sufficient to cause reduc- 
tion Similar organisms weie obtained fiom cultuies of the stools Several othei 
workers foUon mg the same technic have been unable to substantiate his claims In 
1925, Snapper® showed by clinical and expeiimental means that one of the aniline 
derivatives, acetpheiietedni, in large doses would produce sulphemoglobinemia 
Further more he found that methemoglobin was foimed with great difficulty in 
those patients and animals takmg aniline derivatives The feeding of sulphur by 
mouth hastened the formation of sulphenroglobin He elaborated a theory that 
hemoglobin is sensitized by the aniline and can unite with sulphides absorbed flora 
the intestine to form the new pigment 

This appeals to be a fair conclusion for unless th^e hemoglobin were changed in 
some way by an exogenous agent the condition would be protean Ten per cent of 
ingested sulphur is absorbed and, taking into consideration a himted intake and 
measured output, the difference in uimai v sulphur is djie to the oxidation products 
of dihydrogen sulphide foimed in the mte^n^’Tt^ bacterial action® Denis 'and 
Reed^“ have proved furthm that dihydrOgen'sulphide introduced into the intestine 
IS leadilj’' absorbed and causes a.ohmige in the respiratory late m a few minutes 
They detected the gas in the b?ood and ascribe^;^ fate to oxidation to sulphuric 
acid and sulphates Fortunately most of the dihydrogen sulphide formed in the 
body IS located in the colon, the site of bactei ml action, for these same authors found 
the absorption late much gieatei in the sttall intestine 

Smee the absorption of dihydioge^ sulphide from the mtestine in a concentra- 
tion above that which the oiganism can oxidize and eliminate easily is necessary to 
cause the condition, one should expect either a large dihydrogen sulphide produc- 
tion or an obstruction to fecal outlet This latter fact has been proved expeii- 
mentally and chnically, a majority of the patients haring been affected with severe 
and persistent constipation In connection with Snapper ’s theory of hemoglobin 
sensitization to sulphur br means of aniline it is inter estiiig to note the work of 
Haiiop and Wateifield “ They produced sulphemoglobinemia in splenectomized 
dogs hr feeding sulphur rvithout an anrlure deiu ative This suggests some altera- 
tion in the hemoglobin molecule which allows union with sulphur after splenectomy, 
and suggests a possible splenic djsfunction in those eases of sulphemoglobinemia 
whiehhare ahistoij ot no diug ingestion diason and Comoy'® renew mg thirteen 
L ises failed to find am er ideiice ot coal tai pioduet medication To acetphenetedin 
llanop and Wateificld“ add aeetanilid and exposure to aiuline as etiologic agents' 
In both ot 0111 cases the habitual and cxcessue use of biomoseltzei was the faetoi 
Di igr immatmlh the blood pigment changes aie as follows 
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2H29 ^ HbO^ 


ftnlllne alone 


In absence of H.S 


(SsHb ) ^ 2H3O 
(UatBb) 


a aniline, small dose, easily ^ Met Hb 

b acetanUid, larger dose, re idilj > Met lib 

c acetphenctidin, larger dose, with difllculti > Met Hb 

111 presence of H.S, all three produce S Hb 

The oxygen carrying power or the blood 13 not icduecd and ma-v be norm il or aboie normal 
Both diseases are caused as folloiss 



REPORT OP CASES 


Case 1 — A C , a male accountant, fifty jears of age, was seen on October 20, 1931, com 
pkiniug of pain in the left side ot the ehest A di ignosis of pleurodynia n is m ide and treat 
ment gave prompt rebef 

A day later a history of addiction to acetanilid nas obtained Six years ago the patient’s 
wife died after a long illness and during that period he w is obbged to do considerable of his ot 
fice work at night He had frequent frontal headaches after a week, more notieeable at night and 
rebeved by rest of the ej es Rcabziug the association of ej cstrain to headaches he planned to see 
an oculist but on account of business pressure postponed the examination and began to take 
bronioseltzer for relief At first ho aieraged two doses or about 5 grams ot acetanilid a night and 
in a few weeks took as much as 10 doses a dav The headaches became generabze d and it gradually 
became necessary to take a full dose ot the drug eeerj hour to msure comfort, the patient alnays 
carrying a medium sized bottle of bronioseltzer in his pocket for uso when unable to go to a soda 
fountain Six months later he had his ejes refr icted and glasses changed but the headaches per 
sisted They were never severe enough to keep him awake but on arising he was conscious of the 
discomfort and nould take a generous doso of biomoseltzer before breaktast Immediately the 
headache subsided and then recurred in an hour necessitating more of the drug, and so on for the 
rest of the day 

Two or three tunes he had made sincere attempts to break the habit but irritability, sleep 
lessness, inability to concentrate on his work, an intense desire for a salty taste in his mouth and 
the headache would destroj his resolutions Peculiarly enough, in the later stages the first tliree 
of the above symptoms i\ere the ones which influenced him greatly 

The past history was entirelj negative except for severe constipation since childhood, the 
control of which necessitated a daih enema or purge 

On ph) sical examination the skui was found to be pale and dry, tlie mucous membranes of 
mouth ejauosed, as were also the nail beds Aside from pjorrhea abeolaris and general yper 
active reflexes the examination was negative 


Urine w as normal 

Blood exaniinatioii Red cell count, 5,200,000, htmoglobm SS per cent bv 
white ceU count 9400, morphology ot corpuscles and difterential count were 


the Sahli method, 
normal Spectro 
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scopic examiuation of the blood re\ealed the topical absorption baud of aulplieuioglobiu and the 
other t}pical reactions outlined below 

A diagnosis of sulphenioglobiiieuiia was made and a diet outlined Eggs "were restricted 
and a high fat intake prescribed Acting on Long V“ obser\ ations, inhalations of oxygen and 
carbon diovidc were given the first daj at six hour intervals, 3 treatments in all, each lasting 
twelve minutes in which time the respiratorj rate rose to 36 per minute On the second day the 
same number of inhalations were gnen but the time interval refinired to reach a rate of 36 respira 
tions a minute was decreased in tho latter part of the day to nine minutes The cyanosis was 
scarcely apparent on the third day of treatment but the spectroscopic test for sulphemoglobm 
was still positive The duration of oxygen and carbon dioxide inhalation was decreased steadily 
to two minutes on the fifth day, at which time the cyanosis was absent and the test for sulphemo 
globin was negative Luring the period of treatment ammonium chloride was administered m 
15 grain doses four times a day, and the patient abstamed from bronioseltzer To ensure catharsis 
a half ounce of magnesium sulphate was given by mouth Small doses of codeme were sufficient 
to control the headache 

Two days after the cessation of treatment the headache disappeared and for the past two 
months he has had no recurrences Frequent spectroscopic examinations of the blood have failed 
to show the presence of sulphemoglobm 

Case 2 — H W G , a forty year old male confectioner was first seen m November, 1931 At 
that time he came m eomplammg of sugar in the urine, the glycosuria having been discovered 
durmg a route insurance examination Previously he had been in excellent health and except for 
frequent headaches the past history was entirely negative The patient did not volunteer the m 
formation about his headaches and this was obtained only by questioning For these he had 
used bromoseltzer and had been accustomed to take from 4 to 6 doses of the drug a day This had 
gone on for several years and the patient was unable to say whether his symptoms antedated the 
habit He had been chronically constipated “all his life” and took 3 alophen tablets before re 
tirmg each day He admitted unnatural irritability for the past year, some insomnia, a tendency 
to become upset by trivial affairs, and complained of the changed attitude of his family and 
acquaintances 

Physical exammation revealed a well developed and well nourished man apparently in excel 
lent health The skm and mucous membranes were thought to be normal m color at the first es- 
ammation, but later, after the blood tests, a slight mauve lavendar cyanosis was noticed on the 
lips Otherwise there was no evidence of pathology 

The urine contamed 0 8 per cent of sugar and a twenty four hour specimen contained 16 gm 
Pasting hlood sugar was found to be 140 mg /lOO c e and a sugar tolerance test after the inges 
tion of 100 gm of glucose gave the following results 131/100 and 186 mg/100 c c On ac 
count of the history of bromoseltzer addiction, a spectroscopic examination of laked blood 
was done and it revealed sulphemoglobm 

Treatment as m Case 1 was mstituted with practically identical results in the length of tune 
of inhalations and the decreasmg tolerance to CO 2 The glycosuria was absent on the second day, 
and at the end of a week both headache and sulphemoglobmemia were absent The patient re- 
turned to his regular diet but the glycosuria failed to reappear A fastmg blood sugar on the 
tenth day was found to be 96 mg /lOO c c , and a sugar tolerance test proved to be normal a day 
later Daily urinalysis and one blood sugar test have been found to be normal one mouth since 
treatment was discontinued 


DLXG^OSIS 

Headache is the most common single symptom as repoited m the literatuie and 
occiu 1 cd m both out cases Our patients desci ibed it as a dull oppt essive pain, gen- 
eiahzed, piesent at all hours ot the day and night, and leliev^ed by biomoseltzer°for 
about au hour 

Constipation in both cases was severe and of long duration Each patient 
xoluuteercd the iiitormation that a puigatne was reciuued eveiy day to insme de- 
lec itioii In the icpoited cases this has been a consistent sj mptom 
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Cj auosis m the absence ot othei s> mptoms oi signs oi heart oi lung disease is a 
chdiacteiistic finding in these cases The cyanosis is mau\ e-la\ eiidai as desciibed 
by Haiiop and Wateifield“ and is due to the abnoinial pigment in the blood 

Neicous sj mptoms weie maikcd in both eases Patient I i\as dehnitelj ot a 
neuiotic tjpe and lecognized by hisneighbois as peculiai ” Foi se\eial jcaishe 
had made hiinselt a bin den to lelatnes and neighbois because ot his many mani- 
festations ot emotional and nei \ ous iiistabilitj 

The only single method ot making the diagnosis is bj spectioscopic examina- 
tion ot the blood, eithei bj’’ means ot a hand spectioscope thiough the lobe ot an ear 
01 directly \iewnig the diluted and laked blood in a tube In this nay all parts of 
the spectrum except the red and orange are cut out .ind the band ot sulphemoglobin 
can be seen slightlj nearer the orange than the band of methemoglobin The disap- 
pearance of the band after the addition ot ammonium sulphide T S to the laked 
blood indicates that the abnormal pigment is methemoglobin Its persistence con- 
firms the diagnosis ot sulpliemoglobinemia The diagnosis ot sulphemoglobineniia 
maj be tabulated as follows 


Sj nb aemia 

a luauie-lavcndar cy mosis, due to 
mauve 1 ivendar blood 
b weeks required for cyanosis to fade 
awas gradually upou discontinuaiiie 
of the drug 

32-Hb-aenla 


Met nb aeiiii i 

a blui. eliOLolate brown cvanosis, due to 
the » lino color of the blood 
b fortv tight hours required for the 
c> iiiosis to disappeir entireh upon 
dibtoiitiiiuaute of the drug 

llet-Hb-aenia 


c spectxoscopio tests 

1 by pocket spectroscope 
see light thru ear 


o, spectroscoDlc tests 
1 sane way 


draw a little blood from ear 
and dilute with water in a 
small tube Examine the 
spectrum 


2 same way 


3 if dilute (HH )23 , 1^ 
EON are added'to tbs 
above diluted blood 



4 if CO is bubbled thru the 
original diluted blood 



5 measure the wave-length 
620-607 


3 same way 



4 same way 



5 measure the rave-lengtn 
616-630 


6 When both 3_-Hb and llet-Hb are present the two absorption 
bands overlap Divide the diluted blood into vwo tubes 
and add to one of them a drop of 1^ EON It is the band 
of Uet-Hb that disappears 
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Jameson’^ desciibed a spontaneous and lapid cuie ot the condition, without 
tieatment the case being ot uulaiow u etiologj' V an den Bei gh ’s case w hick w e mav 
considei to be sulphemoglobmemia was cuied bj opeiatne tieatment ot a lectal 
stiictiue "Wallis used an autogenous nitioso-baciUiis \accine successtnlh and 
Gaiiod'* repoited satistactoiy lesults in the tieatment ot a combined methemo- 
globinemia and sulplienioglobiueniia b}' the same tipe ot laccine and witlidiawal 
of drugs In the lattei case the cvauosis disappeaied attei a month ot tieatment 
Long and Spiiggs'" used o\i gen inhalations duiiiig a famting attack in one of these 
cases and noticed the impi oc enient in the cyanosis All aiithoi s adnse pin gatives, 
withdiawal of anj" oftendmg diugs, a high caibolndiate diet, and a low sulphui 
intake 

To these the aiithoi wishes to add the use of oxj^gen and eaibon dioxide inhala- 
tions supplemented by a high fat diet and the admimstiation of ammomiim eliloiide 
by mouth, 15 giains tom times a day The oidinary cjdindeis used by anesthetists 
contanung 5 pei cent eaibon dioxide in pure oxygen and a mask of the type used in 
nitious oxide woik is the onlj appaiatus required The inlialations were gii eii two 
01 moie times a da's and continued until the respiratory rate reached thiit 3 '-six and 
the respirations were definitelj’’ hjqieipneie, oi until signs of CO 2 poisoning be- 
came apparent As the cyanosis dimmished, the tolerance to carbon dioxide de- 
creased and on the last daj’ of tieatment the inhalations could be gic en for onty two 
minutes 

The prophj lactic tieatment is important and embraces a policy of ediicatmg 
the public in the danger's of these drugs and a pokey of consei 1 atism in pi escribmg 
acetphenetedin and acetanikd 


COXCLHSIOXS 

1 A brief 1 ei lew of the liter atuie and the theoi les of the pathogenesis of sul- 
phemoglobinemia is presented 

2 Two cases -svith typical sjTnptoms and signs ot the concktion ai e described 

3 A new' method oi ti eatment, inexpensn e, and simple of appkeation, which 
shoitens the cmative period from weeks to days is described 

The author wishes to express his appreciation to ilr John D A Gatsos, A B , for his as 
sistaiiee lu the preparation of this article 
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TARTEATE 3IETABOLI&JP 


I Grape T.vbtr vtes and the Acid-B vse B adan'ce 


0 B Pr-vtt, it D , and H 0 Swartoet, M S , Los AxoELEb, C vup 


TT IS notv quite generally undeistood that uiaiuteuauce o± the aeid-base balance 
is necessarj foi continued good health and that lestoratiou ot a distuihed bal- 
ance IS a valuable theiapeutie uieasuie in dealing -with certain tjpes of disease 
A shift toivard the acid side is soiuetinies desiiable, an instance being the pie- 
medication ivhieh has been found useful in inalciug uiotropm actne as a unnaiv 
antiseptic, but ive much nioie fieqiieutly lieai of alkaliniziug the body, and in 
bunging about such a change diet is becoming mcieasuigl> useful ilan> fiuits 
and vegetables are i leh in eheraical compounds of the dcsu ed tj pe, the most ef- 
ficient being sodium oi potassium salts of a leu of the oi game acids 

Biochemists have found that the salts that are eftective alkalinizers iindeigo 
in neailj all cases as the fiist step ui metabolism one ol'^tliiee piocesses then oi- 
game acid ladieals maj’’ be oxidized oi otheiwise decomposed, may unite unth basic 
ions othei than sodium oi potassium to foim insoluble oi uonionized compounds, 
or may be joined ivith ammonia to foim ammonium salts leadj foi excretion In 
any of these events, sodium or potassium ions become a\ ailable as active alkaliniz- 
ing agents 

The alkalinizmg poirei of eitiates, leadilv admimsteied in the foim of citius 
fruits 01 then jmees, is well loiown The case is not so eleai toi tai trates, which 
compose almost the entne quantity of the salts of oiganic acids in giapes, and 
which are not elsewheie found to any gieat extent 

The effects of tai trates, both upon Ion ei animals and upon the human organ- 
ism, have been extensively studied , but the lesults obtamed are as yet inconclusive, 
especially with i aspect to their influence upon the acid-base balance As long ago 
as 1914, Post,^ having consideied the lepoits of seveial men who had been testing 
the action of tai trates upon animals, and having had a ciuestion laised m his mind 
by comparing their adAcise testimony ivith the claims of Fischer= that taitiates 
are beneficial in cases of edema and nephritis, gave Eoehelle salts to a senes of 
his patients, the quantities ^ aiying fiom one half to thiee tmies the U S P dose 
His findings ueie “ (1) They give no evidence indicating that potassium and 
sodium taitiate in ordinaij doses given bj mouth in the human subject nill cause 
albuminuiia or cylmdiuna (2) Theie is no emdence to show that taitiates ag- 

~^rom the Research Laboratorj College of Medical Evangelists White AXemorial 
^°®’^Veceivea for publication March 11 msi 
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gravate au existing nepliiitis (3) The acidity of the uiiue, indicated by the 
hvdiogen ion conceutiation, was as a lule less aftei the adniiiiistiation of 
taitiates ” 

The iioik and obseivations ot Post should have gone a long way towaid set- 
tling the taitiate question, but his conclusions have not been given the weight 
which we feel they deseive In 1924, Rose^ leviewed much of the liteiatuie on tins 
sub 3 eet and leported some ot ins own woik He noted that ceitain investigatois 
had lecovered fiom the mine quantities langmg fiom 8 pei cent to 45 pei cent of 
the taitiates admmisteied to animals, that they had found albumin and casts in 
the urine of such animals, and that autopsy of the animals and mieioseopic exami- 
nation of then kidneys had given evidence of injury to the tubules, especially in 
the convoluted portions His own obseivations were confirmatory, his proof of 
kidney damage being that the composition of the blood of animals to ivhich tar- 
trates had been given show'ed the typical changes which are geneially recognized 
as indicating deci eased kidney function He concluded “Apparently tartrates 
are oxidized in the ammal oiganism with great difficulty ” 

Simpson^ gave tartrates to dogs, rabbits and eats, reporting the dosage calcu- 
lated as tartaric acid To dogs he gave bj stomach tube from 0 35 gm to 0 59 gm 
per kg of body weight and leeo vexed from 17 pei cent to 30 per cent from the 
urine He gave subcutaneously fiom 014 gm to 0 59 gm pei kg and reeoveied 
from 47 per cent to 71 per cent Prom labbits he lecoveied a much smaUei per- 
centage of the dose introduced into the stomach , but he demonstrated that a rab- 
bit’s intestinal contents are capable of decomposing tartrates, if they are incubated 
together for twenty-four hours at body temperature Cats -were given fiom 0 54 
gm to 2 78 gm per kg, and the amount reeoveied was from 44 per cent to 
78 per cent Animals shoiving a puigative effect from the tartrates excreted a 
smaller percentage of the dose through the kidneys, as might be expected One of 
Simpson’s conclusions was similar to that of Rose, but even stronger He said 
“It is, theiefoie, unhkely that tartaiic acid is oxidized in the tissues ” 

Within the past few years many conflicting opinions about tai trates have been 
published In, 1926 a standard ivork“ contained the following ivords ‘ ‘ The tar- 
trates differ from the salts of most of the other vegetable acids in that they aie 
not oxidized in the body but are eliminated unchanged through the kidney It 
follows that they do not act as systemic alkalizers as do the citiates and ace- 
tates The tartrates are also less readily absorbed fiom the intestines than the 
citrates, ’ ’ 


In 1927, Webstei" published a small volume in wffiich he gave a eonipiehensive 
review', with numerous abstracts, of the taitiate liteiatuie of our own and several 
othei couutiies Referiing to an article by Cuitis in the “Reference Handbook 
of lyiedicine,’’ 1917 edition, and speaking of Rochelle salts, he said “In non- 
purgatn e doses, especially if given well diluted, it is absorbed, changes to carbon- 
ate, then exeits, as efficiently as othei salts, the specific action of alkaline potassium 
compounds ’’ He also lefeiied to the “Biitish Pharmaceutical Codex,’’ 1923 
edition, page 60, and stated “Tartaric acid is wholly oi partly neutialized m 
the mtestmc, and a small poi tion is absoi bed , The portion absorbed is 

foi the most put oxidized and excreted in the uune as a eaibonate, which renders 
the urine hss acid ” These statements quoted by Webster agree in 
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geneial Post’s ideas, but thej mamtestlj contiadict the ioicgouig quotation 
from the “Dispensatoij of the United States ot Amciica,” with lespect to the 
taitiates as alkalmiziug agents 

The authois ot thiee lecent hooks that aie now widclj used as texts oi lef- 
eiences in phaimacology classes do not bung us much neaiei to a solution of the 
taitiate pioblem Sobs-Cohen and Githens' say that both potassium bitartrate 
(the chief taitiate in giapes) and Rochelle salts aie “alkalizeis ” ilcGuigan® 
says “Taitiates aie to some extent oxidized to caibon dioxide ” Ac 

cording to Sollmann ” “The taitiates aic not leadilj' binned in the bod}, and 
theiefoie do not act as alkalis and diiuetics as powci tully as do most other organic 
anions ” 

We should add a statement made b\ MacCallum'® in discussing the edema 
believed to be due to ceitaiu poisons, foi he mentions giape juice, which duecth 
concerns oui present subject “Such substances as moiphme, the juice of giapes 
and of vaiious fruits, etc , aie alwajs spoken of m the textboolvs as capable of pio- 
duemg such edema ” Weliaie not found giape juiceso geneiall} mentioned inth 
disfavoi as is heie suggested, but MacCallum ’s statement at least series to show' 
its reputation among some men whose names and woik aie in high repute 

Moie recently, while oiii espeiiments weie in piogiess, Pickens and Hetlei“ 
pubbshed then opinion that “Giape jiuce ceitainl} does not function mateiiall} 
in decreasing the acidity of tlie uime ” This conclusion was reached tiom tests 
made upon thiee uoimal women It was not found that adding a pint oi a quart 
of Welch’s giape juice to a “basal” diet made anj appieciable difference in the 
Ph value of the mine Judging fiom then recorded data, the aieiage “basal” 
Ph of then thiee subjects was about 6 

Recent contacts with dietitians and with phjsiciaus who aie giving con- 
sideiable attention to dietary problems bare left us with the impression that not 
a few have the idea that tartiate containing foods, which include giapes and giape 
products, are of doubtful lalue Theie seems to be quite a widespread feai that 
these foods may on the one hand be hai mtul to the kidnej s and on the othei be 
of little or no use as allialmiziug agents We do not claim to know all the reasons 
for these adverse opinions about taitiates but we suspect that most ot them aie 
based upon the results of animal expeiimcntation In this connection we call 
attention to some peitment obseivations ot Post *= (1) Doses gnen to animals 
were laigei in proportion to bodj weight than ani' ordinal y dose would be foi a 
human being (2) Toxieitj was greater when the tartiates weie administered 
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subcutaneouslj than ^\lieu they \\eie mtioduccd into the stomach (3) Tartiates 
^\ele moie toMC to fasting animals than to those that weie well fed, and the type 
of food aflieeted the toxicity 

We do not deny the value ot experiments made upon the lower animals, but 
we wish to emphasize the seemingly often foi gotten tiuth that conclusions reached 
fiom such investigations aie not always 100 pei cent applicable to human beings 
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Plga 1 2 and 3 — A graphic record of the results of the test with grape imee on ten 
human sublects In each flgure the upper limit ot the shaded area represents the most 
strongly add condition found in any of the ten subjects the lower limit the least acid the 
solid curve the average of all ten subjects and the broken curve the average of the tno 
subjects iihose test period was continued two ueeka longer than the others During the 
urat seven days the subjects took an acld-forming control diet The eighth dav marked 
by the heaviest vertical line shows the beginning of the effect produced by addinir crane 
ij/fn degree of acidity represents the equlialent of 1 cc of 


Puitbernioie, different people vaiy so much in then reaction to any given set of 
conditions tliat we are constantly in danger of being too dogmatic in the generali- 
zations that -we diaii fioni tests made upon but a fett human subjects 

The Moik dcsciibed below, a pieliminary report'^ of winch has alieady ap- 
pealed, while not as extensne as we wish it might he, was more so than any of a 
sinnlai sort that w e ha\ e j et seen reported in the literature We hope it aviU him" 
all who aie mteicsted a step nearer understanding the effects of tartiates on the 
luman bod\ We base used a total of twenty subjects, some more than once 
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Table II 
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Table II (Combvded) 
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TlBIiE 11 (CONTINUFD) 
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They -neie all m good health and langed m age fiom the eaily twenties to the 
eaily foities 

In oui first t-s\o tests the uiinaiy Pn of subjects P and S -was detei mined foi 
five consecutive dajs while they veie on then uoimal lacto-ovo-vegetaiiau diet 
On the sixth and seventh dajs they ate nothing but giapes Tweutj'-foui-hour 
mine specimens weie collected the se\enth daj Tests -weie made as uidicated in 
Table I, tartiates being calculated as potassium acid taitiate 

In the thud test, subject S ate 450 gm of Thompson seedless laisins dailj for 
seven days, togethei uith 50 gm of nut maigaime, thiee eggs, and enough biead 
and othei ceieal pioducts to make a total diet ot appioxim.itely 3000 caloiies a day 
Watei uas the only liquid taken The degiec ot uiinary acidity that might be 
expected fiom such a diet, if laisins were left out, can be judged fiom the effect 
of oui contiol diet foi the fouith test, winch was quite smnlai to the thud test 
diet mmus the laisnis This contiol diet is desciibed in the second paragraph 
below It gave subject S a uiinaiy Pn of 5 2 The quantities of mine passed for 
the last thiee dajs of the laisin diet peiiod weie 1200 c c , 1280 c c and 1170 e c , 
lespeetively The uiinaiy Ph on each of these days vas 6 6 

These first thiee tests weie made chieflj' inth the idea of getting data that 
Avould help us decide whether oi not v e should study om subject moie extensively 
The unifoimity vith which the lesults pointed to the alkalmizing uatuie of giape 
tartiates led us to go on We made no more tests uith laisins, hoveiei, for 
BlatheiivickV^ lepoit about then powei to leduce minaiy acidity seems to be 
quite geneially accepted and one of the laj publications^ = lecentlj leleiied to 
some woik done in the Piuit Pioducts Laboiatoi-s of the Umveisity of California, 
showing the value of i aisins in o\ ei coming acidosis 

Subjects L, P, Q, and S weie used in the fouith test Each subject at fiist 
took a control diet foi one v eek, composed of thiee oi tom eggs a daj% 30 to oO gm 
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butter 01 nut maigaime, 250 to 400 gm of bread oi its equivalent in other 
eereal foods, as much milk as desiied, and occasionally small quantities of wal- 
nuts, cheese, canned gieen coin, oi some othei acid-foiming oi but slightly alka- 
Imizing vegetable Dm mg the second week the same geneial dietaiy progiam was 
continued, except foi the elimination, oi the i eduction in quantity, of milk, which 
is appioximately neutial with lespect to the foimation of acid oi base in the body , 

Pig 4 Grope Test 
Abaolsoao Pays of teat period 
Ordlnotea: pH of 24-ho\ir urine apoolnienB 
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Fig 5 Grape Teat 
Abacieaaa Days of test period 

Ordinates Degrees of acidity in Hd-hr urine output 





Grape Test 
Days of teat period 
Grama of ammonia excreted in urine output 




rigs 4 5 and 6 — A graphic record of the results of the test with grapes on six human 
subjects In each figure the upper limit of the shaded area represents the most strongly acid 
condition found In any of the six subjects the lower limit the least acid and the solid curve 
the average of all six subjects During the first seven davs the subjects took an acld- 
tormlng control diet The eighth day marked by the heaviest vertical line shows the be- 
ginnint, of the effect produced by adding fresh grapes to the diet Beginning u ith the elev- 
enth da> marked b> the medium heav> vertical line the grapes chosen had a somewhat 
lower tartrate content than those previously eaten In Pig 5 one degree of aclditv i-on 
resents the equivalent of 1 c c of N/10 acid luny rep- 

aud each subject took one litei of giape juice a day We used a blend of the 
juices of Coneoid and Worden giapes, with a tartrate content of 0 93 per cent 
Wide Test IV was in progress it occuiied to us that a test of uiiiidry Ph 
alone would not be so conclusive as a combined cheek of Pn, titratable acidity and 
ammonia output, since all three have to do with the acid base balance We were 
able to obtain data on Pu and titiatable acidity from all four subjects and on am- 
moni i output also from subject Q 
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Table IH 


SUBJECT 

DAT OF TEST 

1 \0LVZ1S OF 

VRT^E PASSED 

Pn OF URINE 

TITHAT ^BLE 

ICIDITT 

.VilMOVlA 

OUTPUT 

c 

2 

1600 c c 

69 

336“ 

0 54 gm 

c 

3 

1 1750 

65 

413 

OSO 

c 

4 

1020 

52 

765 

0 93 

G 

5 

1320 

5-i 

686 

0 92 

C 

6 

920 

54 

773 

0 94 

C 

7 

1500 

52 

915 

0 99 

0 

s 

1540 

52 

678 

0 99 

C 

9 

1320 

60 

726 

0 89 

0 

10 

1040 

68 

426 

0 70 

G 

11 

1540 

68 

400 

0 63 

G 

12 

1430 

6 7 

372 

0 56 

G 

13 

1360 

64 

558 

0 72 

G 

14 

1660 

66 

515 

0 63 

E 

2 

930 

6 7 

279 

0 40 

E 

1 3 

760 

56 

418 

0 62 

E 

4 

950 

o 2 

665 

0 90 

E 

5 

840 

5 0 

697 

0 97 

E 


1160 

5 2 

801 

0 94 

E 

1 7 

920 

52 

672 

OSS 

B 


1080 

58 

583 

0 73 

B 

9 

1100 

62 

572 

0 70 

E 

10 

1120 

68 

470 

0 58 

B 

11 

1080 

06 

454 

0 58 

E 

12 

825 

67 

422 

0 51 

B 

13 

1460 

6 8 

453 

0 59 

B 

14 

1400 

66 

453 

0 60 

P 

2 

650 

0 3 

312 

0 45 

F 

3 

1470 , 

58 

t344 

0 84 

F 

4 

1100 

5 4 

660 

0 85 

P 

5 

soo ! 

52 

640 

0 89 

P 

6 

1200 

50 

800 

! 0 98 

P 

7 

1380 

50 1 

717 

101 

P 

8 

900 i 

56 

748 

0 99 

P 

9 

1760 

5 S 

634 

101 

P 

10 

1540 

60 

547 

OSS 

P 

11 

1120 

60 

526 

0 63 

P 

12 

970 

63 

602 

0 63 

P 

13 , 

980 

64 

672 

0 73 

P 

14 1 

1600 

6 3 

549 

0 73 

G 

2 

1620 

6 0 

444 

0 60 

G 

3 

1100 

56 

825 

0 97 

G 

4 

1300 

54 

910 

0 94 

G 

5 

1100 

54 

825 

1 09 

G 

6 1 

1170 

52 

936 

1 03 

G 

7 

1120 

54 

072 

0 89 

G 

8 

1180 

60 

732 

0 91 

G 

9 

1600 

64 

640 

0 95 

G 

10 

900 

62 

567 

0 67 

G 

11 

1100 

62 

704 

0 75 

G 

12 

820 

63 

549 

0 60 

G 

13 1 

1160 

58 

678 

0 71 

G 

14 

1620 

65 

535 

0 68 

H 

2 

830 

60 

556 

0 58 

H 

3 

750 

5 6 

645 

0 68 

H 


680 

5 2 

680 

0 75 

H 

5 

1 

1000 

50 

837 

0 98 
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In completing Test IV we used six more subjects B, D, J, M, E, and T 
Tbeir preliminary diet was similar to that already described, though not so rigidly 
controlled, and their urine was given the triple test M and E weie asked to ex- 
tend then test period until they had taken grape juice for three weeks, so that 
we might get a better idea of the permanence of the changes that occurred Data 
obtained from the ten subjects are given in Table II, and the significant results 
are graphically illustrated m Figs 1, 2, and 3 

Subjects C, E, F, G, H, and K were used in a test similar to Test IV in every 
respect except that 1 kg of fresh grapes replaced each liter of grape juice Sev- 
eral different varieties of grapes were used, a comparatively watery variety, low 
in tartrate content, forming the bulk of the grape ration the last four days of the 
test period Our purpose was to see if a continuance of the grape diet, but a de- 
crease in the tartrates ingested, would be marked by any significant change in the 
data obtained by out triple check on the urine passed by the six subjects The data 
for this. Test V, are given in Table III, and the results are graphically shown in 
Pigs 4, 5, and 6 

In Test VI subjects I, N, and S took a pi elimmary diet sunilai to that used in 
Tests IV and V, taking also Eoehelle salts (COOK-CHOH-CHOH-COONa) with 
eveij meal duimg the second ueek The results aie given in Table IV Table V 
gncs the data from Test VII, made on subjects A and 0 Test VII was parallel 
to Test VI, except that potassium bitaitiate (COOK-CHOH-CHOH-COOH) i\as 
used instead of Rochelle salts 


A study of Tables I to V and Pigs 1 to 6 siiou s that tartrates, whether gi\ en as 
noiiudl 01 acid salts or iii the form of grapes oi grape products, pro\ed to be alka- 
hnuing 111 e\en case, though different subjects were affected to different de- 
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T VBLE IV 


SUB 

JECT 

BAY OP 

TEST 

DAY 'S DOSE 

OF TARTRATES 

VOLUME OP 

UR^^^: P VSSED 

Ph Oi URINE 

TITR VT \BLE 

ACIDIT\ 

AilMOMV 

OUTPUT 

I 

2 i 

0 gin 

940 c c 

0 2 

583° 

0 87 gm 

1 

3 

0 

720 

5 b 

590 

0 86 

1 

4 

0 

1300 

62 

715 

1 21 

1 

5 

0 

880 

o 6 

678 

1 12 

I 

6 

0 

1300 

58 

637 

1 10 

I 

7 

0 

1070 

52 

663 

112 

I 

8 

12 

990 

52 

614 

1 04 

I 

9 

15 

1240 

62 

496 

0 95 

I 

10 

15 

930 

68 

307 

0 60 

I 

11 

IS 

1250 

66 

375 

0 63 

I 

12 

18 

1170 

68 

304 

0 79 

I 

13 

20 

1200 

70 

192 

0 65 

I 

14 

20 

1170 

6 S 

281 

0 54 

N 

2 

0 

1110 

62 

532 

101 

N 

3 

0 

950 

60 

665 

108 

N 

4 

0 

lOGO 

5 6 

668 

1 21 

N 

5 

0 

875 

58 

560 

0 99 

N 

G 

0 

900 

5 4 

595 

130 

N 

7 

0 

' 1000 

52 

555 

' 1 IS 

N 

8 

12 

[ 1510 

52 

529 

118 

K 

9 

15 

1170 

64 

1 410 

1 0 95 

N 

10 

15 

1040 

68 

270 

' 0 65 

N 

11 

18 

1020 

72 

173 

0 57 

N 

12 

18 

1020 

6b 

306 

0 63 

N 

13 

20 

950 

70 

262 

0 53 

K 

14 

20 

1010 

68 

212 

0 60 

S 

4 

0 

1620 

52 

729 

0 74 

s 

5 

0 

1530 

0 4 

658 

0 73 

s 

6 

0 

1460 

54 

657 

0 75 

s 

7 

0 

1250 

56 

550 

0 70 

s 

S 

12 

1850 

64 

516 

0 56 

s 

9 

12 

1600 

66 

514 

044 

s 

10 

12 

1700 

6 6 

510 

0 49 

s 

11 

12 

1470 

64 

547 

0 58 


glees Kochelle salts showed the gieatest alkalmizing poi\ei, and potassium bi- 
taitrate the least , but uhen oue thiiilis ot the chemical foimulas of these tuo salts 
this diffeienee is not haid to undeistand, the molecule ot potassium bitaitiate 
contaimiig but oue alkali metal atom, uhile the molecule of Kochelle salts eoutams 
two With lespeet to the negatne lesults obtained Pickens and Hetlei witli 
giape juice, we make no comment except to say that we agiee with a statement in 
the Joiu nal of the Amei icon Medical Associatianf’ which, lefeiiing to their woik, 
said “Oue puzzling aspect of the bebavioi of the unfeimented, sw'eetened giape 
juice used in these studies is the fact that laisms are known to deeiease the acidity 
of the mine ” 

Chemical and micioscopic tests on all urine specimens failed to show the 
piesence of eithei taitiates, albumin, oi casts in any case None of the subjects 
complained of any ill-feeling Giapes and grape juice caused a mild catharsis at 
fiist m a few eases, but this disappeaied within two or thiee days Neither 
Rochelle salts noi potassium bitartiate pioducecl catliaisis Data in the tables 
show^ no noticeable diuresis as a lesult of taking taitiates along with a noimal 
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SVB 

JECT 

OF 

TEST 

Dtv’s DOSE 

OP T tRTB ITES 

VOLUME OP 
UKINE PVSSPD 

Pu OP URINE 

TITR \TABLE 

ACIDITV 

AMMONI V 
OUTPUT 

A 

A 

2 

3 

Ogm 

0 

1050 c c 

720 

54 

48 

493° 

562 

0 65 gm 

0 62 

A 

4 

0 

1000 

50 

750 

0 73 

A 


0 

835 

48 

726 

0 78 

A 

6 

0 

670 

52 

670 

0 75 

A 1 

7 

0 

850 

48 

655 

0 88 

A 

8 

3 

890 

50 

632 

0 98 

A 

9 

6 

860 

50 

636 

0 91 

A 

10 

6 

740 

52 

540 

0 75 

A 

11 

9 

960 

52 

643 

0 78 

A 

12 

9 

750 

54 

373 

0 62 

A 

13 

12 

i 840 

54 

398 1 

0 66 

A 

11 

12 ! 

750 ' 

56 ! 

330 1 

0 50 

0 

2 ' 

0 

1430 

58 

611 

101 

0 

3 

0 

910 

62 

692 

0 99 

0 

4 

0 

880 

54 

581 

0 81 

0 

5 

0 

845 

54 

668 

100 

0 

6 

0 

930 

5 6 

632 

112 

0 

7 

0 

890 

54 

534 

101 

0 

8 

3 

1550 

54 

620 

108 

0 

9 

6 

1020 

52 

663 

116 

0 

10 

6 

1120 

58 

560 

1 03 

0 

11 

9 

1410 

5 4 

522 

0 99 

0 

12 

9 

940 

54 

536 

0 87 

0 

13 

12 

1550 

5 4 

527 

0 84 

0 

14 

12 

1570 

5 8 

465 

0 85 


quantity of food, expect perhaps a mild degree m the case of subjects M and 0 
We conclude from our work, therefore, that grapes, raisins, and grape juice should 
be considered as harmless and effective additions to the list of foods that may be 
used in making up an alkalinizmg diet 

SUMMARY 

1 A series of seven tests was made on a total of twenty healthy human sub- 
jects, to deteimine the effect of adding giapes, raisins, grape juice, Rochelle salts, 
or potassium hitartiate to an otherwise aeid-forming diet 

2 All these substances nere definitely allialimzing, though potassium bi- 
tartrate was less so than the others 

3 No pi oof of kidney damage or othei injury could he found in any ease 

4 Oui work, therefore, indicates that giapes, raisins, and giape juice are 
harmless and effective alkalinizmg foods 
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TARTRATE METABOLISM® 


II The Mode of Acriox or Ingls ted T vrtr vtes 


0 B Pr VTT, M D , AND H 0 S\v.vriout,M S , Los Angeles, C.ULIF 


TN CONNECTION intb tjoik lepoited lu the fiist pait of this papei^ uudei the 
subtitle ‘ ‘ Gi ape Tarti ates and the Acid-Base Balance ’ ’ thei e wei e det elopinents 
which led us to study fuithei into the yav ingested taitiates aie handled in the 
human body We found that giapcs, laisins, giape 3 nice, and the alkali salts ot 
tartaiic acid deci eased the acidity of theiiiine of aU the subjects used in oiii expeii- 
inents This finding, though it dilfeieil fioni that ot Pickens and Hetlei- about 
giape juice, was m hainiony mth the lesiilts obtauied by Post^ mth Rochelle salts 
and with what was long ago found to be tiue conceinuig laisins by Blatheiwick^ 
and 1 ecently by y oikeis in the Pi uit Piodiicts Laboi atoiy ot the Univei-sity of Cal- 
ifornia ® But, because of the unceitainty legaiding the method by y^hich tartiates 
produce then observed eftect, an unceitainty laigelj due to the contiadictoiy 
natuie of statements found in peiiodicals and textbooks, ye have given paiticiilai 
attention to thiee questions (1) Aie taitiates absoibed to an appieciable extent 
fiom the human intestine’ (2) If absoibed, aie they oxidized in the tissues’ (3) 
If not absoibed and oxidized, how can thej be alkalimzing ? 

If tai ti ates wei e found in the ui me attei ingestion by human subjects, it would 
be evidence of then absoiption through tlie nail ot the gastiointestuial tract and 
into the blood as pieliminaiy steps to then excietion by the kidneys, but we did 
not find them piesent in such eases It is possible that tiaces weie pieseut, toi we 
could not devise a pi actical pi ocedure that would detect t ai ti ates in a solution moi e 
ddute than one pai t m two thousand It is also possible that the ui luai v exti etion 
of tartrates might have occur led if the human dosage had been piopoitionally as 
laige as some of the doses used m animal experimentation The largest dose we 

•Prom the Kesearch Laboratory College ot Xledical Evangelists yOilte aiemorlal Hospital 
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used was 20 gm a day, which y ould siu ely seldom be exceeded m any diet or ni the 
treatment of the sick AYe weie not trying to determine how much tartrate would 
need to he ingested to injure the kidneys, but rather to test the effect of (juantities 
that might leasonablj^ be pi escribed nr medical practice, either as medication or in 
the diet 

Tartrates, especially Rochelle salts, are pharmacologically classed both as 
sahne cathartics and as diuretics A cathartic action argues against much absorp- 
tion, for the eftectu eiress of saline Catharines depends partly upon difficulty of ab- 
sorption On the other hand, it is not easy to see how an ingested salt can act as a 
diuretic unless it is absoibed iiom the intestine and earned by the blood to the kid- 
neys There is, hower ei , another possible explanation for tai trate dim esis, as will 
be seen later in this discussion 

The alkalimzmg effect of tartrates, which our former tests tended to prove, 
would be strong evidence of then oxidation m the tissues if their absorption from 
the intestine were knorvn to occur , but the results of om recent experiments have 
convinced us that neither such absorption nor such oxidation are necessary in order 
to produce this effect While we have, therefore, not found the final answer to the 
first two of the three questions stated abore, we believe that they do not need to be 
answered in the affirmative 

The clue which we have followed in tijmg to answer the thud question came 
from Simpson’s® statement that a rabbit’s intestinal contents can decompose tar- 
trate ions in twenty-four hours and that a bouillon culture of Eseheiiehia com- 
munior can do so nr twelve da> s In view of the impoi tant possibilities which such 
a finding opens up, it is surprising that no record of further work along this line has 
appeared m the literature since his report 

Three hours after a meal we gave one of our subjects 10 gm of magnesium sul- 
phate A fluid stool specimen was obtained Three flasks were prepared, each con- 
taining 10 c c of the stool and 15 c c of water In the first was placed 0 1 gm of 
Rochelle salts (COOK-CHOH-CHOH-COOKa), in the second 0 1 gm of potassium 
acid tartrate (COOK-CHOH-CHOH-COOH), and the thud 0 1 gm of tartaric 
acid (COOH-CHOH-CHOH-COOH) All three flasks were incubated at 37° C 
for twenty-fom hours and tests made for the presence and ciuantity of tartrates 
Results are shoun in Table I 


Tcble I 


FLASK 1 

FLASK 2 

FLASK 3 

No tartrate present 

0 04 gm tartrate 

0 07 gm tartrate 


A 5 gm portion of a normal stool specimen from the second subject was emulsi- 
fied w ith 25 c c ot water and 0 3 gm of Rochelle salts After tu entj -tour horns’ in- 
cubation at 37° C notaitiate couldberecoreied 

Normal stool specimens neie obtained from the thud and the fourth subjects 
Till ce sei les ot fia e flasks each u ci e pi epai cd, each flask containing 25 e c of water 
and 0 _ gm ot Rochelle salts In each flask ot the fii st sei les u e plaeed 2 om of the 
tbiul subject’s stool, m eith flask ot the second senes 5 gm of the thiid^subieet’s 
s 00 and m each flask ot the thud seiies 5 gm ot the fourth subject’s stool The 

nt; r* t ‘'f “■ «« 

ratcatuhidiuifleicntquantitiesotfecesuoulddecomposetaiti ate ions In- 
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cubation peiiods and taitiate losses in appioxiunite peieentages aie gnen in 
Table II 

Tiblf II 


SERIES 

FLASK 1 

FL\SK 2 

FL\SK 3 

lL\bK 4 

ILVSKO 


2 HOURS 

3 UOLRS 

4 HOIKS 

0 HOLI S 

24 HOURS 

1 

10% loss 

20% loss 

3 )''r loss 

50% loss 

100% loss 
100% loss 

2 

40% loss 

50% loss 

00% loss 

S0% loss 

3 

50% loss 

70% loss 

OO^'f loss 

100% loss 

100% loss 


'We followed this line ot iiu estigation Imthei, using stool specimens sent to 
oui clinical laboi atoiy for analysis In each case appio\iinatelv 5 gm ot the stool 
was put into a flask ivith 50 c c ot natei and 0 2 gm ot the taitiate being tested at 
the time We pi epai ed 60 flasks, using Rochelle salts, and 50 using potassium acid 
taitiate All weie incubated at 37° C loi twcnty-foiii houis and the contents ot 
the flasks tested toi taitiates One bundled and seven of the 110 flasks showed no 
tai ti ates at all Two showed hea\y ti aces One show ed about 0 1 gm Poi the t\\ o 
flasks we had puiposeh^ chosen stool specimens that ueie haid and diy and about 
a week old when tested That used m the one flask consisted ot a mixtuie ot un- 
masticated, sliced, law onions and yellowish nineus, passed by a toothless old lady 
who had developed a diai ihea aftei indulging a pei vcited appetite a bit too far 
The aboi e findings show that the noimal human intestinal contents aie capable 
of decomposing taitiates at a late which would insiue the destiuction ot all the tar- 
ti ate ions in a U S P dose ot Rochelle salts or potassium acid tarti ate in much less 
than the time food normally i emains in the absoibing pai t ot the intestine Cathai- 
sis might hasten the passage of food along the digestive tiact enough to cause this 
decomposition to be incomplete, but m any case it should take place to a consideiable 
extent 

Table I shows that the less acid the tai ti ates ai e the nioi e easily they ai e bi oken 
down Noimallj’-, the mtestuial contents possess sufficient alkalinity to iieiitialize 
all the potassium acid tai ti ate that w’ould oi dinai ily be ingested , and tai tai ic acid, 
as such, IS seldom taken into the human stomach in appieciable amounts The uoi- 
mal physiologic condition of the intestine, thei efoi e, would fai oi the pi ocess of tai - 
trate decomposition 

Puither tests were made to determine what constituent oi constituents ot the 
feces might be lesponsible foi the obsened decomposition These tests aie de- 
sciibed below in sufficient detail to make the puipose and pioceduies cleai 

Thiity cubic ceiitimeteis of human bile was collected by means of a duodenal 
tube Ten cubic centimeteis was placed m each ot thiee flaslis, along ivith 0 2 gm of 
Rochelle salts and 40 c c of wmtei The thiee flasks weie incubated foi fiie dajs 
without loss of taitiates 

Into each of fiv e flasks w'e placed 1 gm ot pancreatin, 0 2 gm of Rochelle salts 
and 50 c c of watei These flasks wei e also incubated foi fii e daj s No loss ot tai- 
tiates could be detected in any of the flasks 

Nmety flasks weie piepaied and dnided into thiee lots ot thn ty each, each 
flask containing 50 c e of plain nutiient biotli One lot was inoculated with Eschei- 
ichia coll, one with Escheiichia eommumoi, and one with Escheiichia acidi-lactici 
All weie'ineiibated foi twenty-foiu horns at 37° C Into each flask we then put 
0 2 "m of Rochelle salts and incubated all of them toi twentj-toiii houis moie 
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Those inoculated with E coh and E comnninioi showed complete decomposition of 
tai tiates The hrst few of the flasks tested that had been inoculated with E acidi- 
laetici showedheavy tiaces of taitiates still uiidecoinposed Aftei anothei twentj’’- 
foui houis of incubation ot the lemaindei of the flasks, the decomposition was found 


to be complete 

We ne\t took 50 gm poitions of seventeen diffeient stools that came into the 
clinical laboiatory Each poition was emulsified with ten times its weight of water 
and filtered through a Beikef eld filtei Enough filti ate was obtained to give 50 c c 
for each of 78 flasks The first ten were inoculated with E coli, the second ten with 
E communioi and the thud ten with E acidi-lactici All the flasks were incubated 
at 37° C foi twenty-foui houis, 0 2 gm of Rochelle salts was added to each flask, 
and the incubation continued foi foity-eight houi's moie No tartrates could be 
recovered fiom any of the thiity inoculated flasks, but theie seemed to be no loss of 
tartiates in the remaining 48 uninoculated flasks 

The four tests 3 ust desciibed indicate that the decomposition of tartrates by 
feces IS not due to chemicals or en73Tnes pei se, but lather to the action of living bac- 
teria, paiticularlj'- to that of the two common a ai leties of colon bacillus We made 
further tests, howevei, to see if an alkalmizmg effect could be produced by such 
hacterial action outside the human body 

Tivelve pour plates iveie prepared, using plain nutrient agar to which a little 
brom thymol blue and 1 per cent of Rochelle salts had been added and the Ph ad- 
justed to 6 4, giving a greenish-yellow tint Pour of the plates were streaked with 
E coll, four Avith E communior, and four iveie left sterile for controls All iveie 
incubated at 37° C After twenty-four hours there ivas a distinct blue halo about 
the colonies of bacteria on each of the moculated plates, showing that alkali had ap- 
peared as a result of the bacteiial action After forty-eight hours the blue color 
had spread throughout the agai The color m the sterile plates had changed very 
little, at most enough to indicate a shift of Ph fiom 6 4 to 6 6 

Fifty cubic centimeters of plain nutrient bioth was put into each of twelve 
flasks All Aveie inoculated ivith E coli after the Pn had been adjusted to 7 6 
Three tenths cubic centimeter of alcoholic phenolphthalein solution was then drop- 
ped into each flask and 0 2 gm of Rochelle salts was put mto each of six of the flaslm 
iUl Avere incubated in the usual Avay Within forty-eight hours a pink tinge ap- 
peared m foul of the flasks to Avhich Rochelle salts had been added, and after 
tAventy-four hours more each of these six flasks showed a distinct light i eddish- 
brown coloi The color of the broth in the six flasks to Avhich no Rochelle salts had 
been added showed no such change, though the broth became cloudy from the 
groAvth ot bacteria 


We cannot prove the nature of the taitrate decomposition Avhich occurred in 
these tests It is likely, hoAvevei , that carbon dioxide and watei were formed If 
so, AAheneAci Rochelle salts Avas the tar ti ate used, both sodium and potassium bi- 
caibonalcs AAOuld be among the decomposition products These could produce the 
obsci \ ed alkalim/ing effect Fui thei moi e, if such a sei les of chemical reactions oc- 
cuued in the human intestine, these bicaibonates AAOuld leadily be absoibed and 


A, , let toi 1„1 . ,0 a Id, drops of tl. on- hj d.ochlot.o acid to 
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each of the elve flasks used in the last test mentioned dho\ e, aftei the se\ eiity-ti\ o 
horns’ incubation A few % ei v small bubbles ot gas aiose fiom each, as near as we 
could estimate about tlnee oi toui times as manv liom the flasks to nliich Rochelle 
salts had been added as fiom the eontiol flasks, but ive could not call what ne saw 
an unmistakable eftel^cscenee AVe lune eMclence, theietoie, but it is not conclu- 
sive enough to amount to piooi, that bicaiboiiates neie toimed as a result ot bac- 
teiial action on the Rochelle salts in these test flasks 

Oiu conclusion fiom the two tests last desciibed is that the common lecal 
baeteiia aie in the eoiuse of then gionth able to decompose taitiates, and there- 
b> nici ease the alkalinity ot the medium 111 nhieli this gionth and decomposi- 
tion aie taking place If, as we feel lustified in behcMug, the acid ladicals ot in- 
gested alkah taitiates aie laigely oi wholh bioken down in the human intestine by 
bacteiial action, w'e hace a logical explanation oi all oui findings Fust, the de- 
composition of taitiate ions w'ould set tiee easilv absoi liable sodium and potassium 
ions, which could piodiice the obseiied alkalnn,inig ofteet Second, if the taitiate 
ions weie decomposed befoie absoi ptioii, we should expect to see exactly what we 
did see, no signs ot kidney damage and no taitiates in the uiiiie Thud, the occa- 
sional mild diuresis obseii ed could ha\ e been due to the decomposition pioducts of 
taitiates, piobably bicaiboiiates, lathei than to the taitiates tliemselies 


SUMir IRY 

1 In oui pienous woik we tound ingested taitiates to be alkalinizmg m the 
human body, but the method bi ivlneh this ellect is pi oduced w as not settled 

2 AA^e haie lecentlj' giien attention to till ee questions (1) *Vie taitiates ab- 
soi bed fiom the human intestine'? (2) If absoi bed, aie the\ oxidized in the tissues'? 
(3) If not absoibed and oxidized, how can the 3 be alkalmizing ■? 

3 It tartiates aie absoibed, thej’- aie oxidized in the tissues, ioi the human kid- 
nej doesnotexcietemorethaiitiacesoftartiates,] tally at all, aftei then ingestion 

4 Taitiates aie decomposed by feces and b 3 ' the coinmoii fecal hacteiia, but 
not by bile, panel eatin oi Beikefeld filtiates of feces The ease and lapidity with 
which this decomposition takes place shows that at least the niajoi poition of in- 
gested taitiates can iioimally be decomposed in the lumen of the intestine 

5 In the piocess of decomposition of the aUcali salts of taitaiic acid b 3 ' cul- 
tuies of fecal oiganisms, the medium in which the decomposition takes place is 
made moie alkaline It is, theietoie, not necessai 3 ' foi taitiates to be absoibed fiom 
the intestine and oxidized in the tissues in oidei to exeit then chaiacteiistie iiiflii- 
enee upon the human bod 3 ^ The absoi ptioii of the decomposition pioducts can 
account toi the alkalmizing effect which was unifoinili obseiied, as well as the 
mild diiiiesis which was occasionalh noticed 
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A STDDY of the OCCimBENOEOFONFEETIMZEP ASOABIS EGGS- 

A B Kei lek, D , NASHVIEI.E, TeisN 

1 I, iminthq which aie commonly found in man 
^HB diagnosis of the mtestina e ^ methods of fecal examination 

i canhemadereadilyby any oneofB ^ characteiistic for each ^orm 

Most of the eggs which are o i-Q^yevei both fertili-ied and unfertilized eggs 
In the case of Ascaiis Inmbneoides diagnosis of 

may be found This act m^i^o^ ^ information available concern- 

mg rhfrrtuX" th which fertilized and unfcitihzed Ascaiis eggs occur in 

cases of aseaiiasis istic having a thick, clear, inner shell eov- 

Feilted 'Sf At «h,ch M stained yelloi- oi bioivn in 

eied by an ii regular, waity, ^ ^ oval in shape and measure 

the intestine They are ^ 2L ^n width Unfertilized eggs are 

from 45 to 75 imera m len^ T, . i ^ gjiape They measure from 70 to 88 
much longer, narrower, ® P , g structure is unorganized 

nucra m length by 38 to 50 mrcra in v^dth Ihe mne 

and frequently contains amoip ou ^ fertilized and unfertilized eggs 

The albuminous coat may be more likely to be colorless. 

The unfertilized eggs aie usua y fertilized and un- 

giay, or unstained than a- ^ are used with 

fetilized Ascans eetss Tbe t p of HelmintMogy oi the 

the Kockefeller ascertain the following points (a) the fie- 

This stu y ^PTtilized Ascaiis eggs occur alone in fecal specimens, (b) 
quency with which uiM ^ Ascaiis eggs occui alone, (c) the frequency 

the frequency with o^ppem (d) the relative proportion of 

-- - - 

'^'"rLking this differential Ascaiis egg count study a series of 1,103 speci 
mens of feces which contained Ascaris eggs weie used A single egg-eoun n 
each specimen was made, using the Stoll egg-counting method By using this 
mcthocl the intensity of infestation was determined and the approximate peicent- 
a<re of fertilized eggs m each specimen was lecoided according to Table I which 
shows the iclatiie piopoition of fertilized eggs estimated to he present m each 

'giTup 1 contains no feitili/ed eggs oi unteitili/ed eggs alone The percent- 
age ot fertilized eggs ineicases until gioup 8 is reached in winch 100 per cent of 
ihe eggs me feitihzed 

•1 roin the Department of Preventive Aledicine and Public Health of Aanderbilt Uni- 
eirsitv school of Medicine 

1 ceelved for publication March 1932 
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All of the egg-eountb weie done by two technicians who weie well trained 
both m the diagnosis ot these helnunths and in the use of the Stoll egg-counting 
technic The specimens weie obtained tiom school ehildien in the eastern and 
nuddle sections of Tennessee The aieiage intensity of infestation loi the entire 
senes Mas 108,300 Aseaiis eggs pei giam ot teees 

Table II shows the fiequeuc> oh the two kinds of Ascaiis eggs in this senes 
In 26 2 pel cent of the specimens unfeitilized eggs alone wcie piesent while in 
32 2 pel cent of the specimens all ot the eggs weie teitilized In 41 6 pei cent 



Pig 1 — Fertilized and unfertilized Ascarls eggs No 1 and 2 tipical fertilized eggs 
with albuminous capsule Nos 3 4 5 and 10 unfertilized eggs with albuminous capsule 
Nos 6 7, 8 9 and 11 unfertilized eggs Mlthout albuminous capsule 

both feitilizeci and unfeitilized eggs weie noted It can be seen that unfeitilized 
eggs alone weie found almost as fiequeutly as feitilized eggs 

In deteimimng the lelatiouship between the intensity of infestation and the 
peicentage of feitilized eggs, the following intensitj giouping was used 

B> using this classification it is possible to deteimme appiovimately the total 
numbei of woims piesent as it is estimated that theie is one Ascaiid piesent for 
eveiy 1,000 eggs pei giam of feces It is also consideied that tlieie is an equal 
numbei of male and female worms 

Table TV shows the distiibution of feitilized eggs aecoiding to the above in- 
tensity giouping By computing the aiithuietie mean in each intensity group 
the aveiage peicentage of feitilized eggs can be deteimined 
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It can be seen tiom this aiialjsis that the peicentage of feitilued eggs in- 
ei eases Mith the intensity of infestation It is also mteiesting to note that in the 
289 cases in which unteitihzecl eggs occuiied alone 2(i5 of these or 91 7 pel cent 
had light infestations, that is fi\e female woiins oi less This is the group in 


T CBLE I 

EsTiiLCTED Peu Cent op Peetilized Eggs in Even Specimen 


GROLP 

PER CENT PER 

TILIZED EGGS 

GROUP 

PER CENT PER 
TILIZED EGGS 

1 

0 

5 

60 

2 

15 

6 

75 

3 

35 


90 

4 

50 

S 

100 


Table II 


Pep Cent op Feetilized ant) Unfertilized Ascveis Eggs i' 1103 Specihens op Feces 


TYPE OP EGG 

NUMBER OP SPECIMEN 

PER CENT 

Unfertilized 

289 

26 2 

Fertilized 

355 

32 2 

Unfertilized and fertilized 

459 

j 

416 

Total 

1103 

100 0 


which the diagnosis is most likely to be missed it unfertilized Ascaris eggs are 
not recognized In those 'very hght infestations in which only nnfertihzed eggs 
weie piesent, there was an average of 2,300 eggs pei giam of feces In those 
specimens containing only fertilized eggs there was an average of 4,500 eggs per 


Table III 

Classipicatiov op Intensitv op Infestation op Ascaeis 


INTENSITY OP INFESTATION 
EQQS PER GRAII OP PECES 

APPROXIMATE NUMBER 

OF FEMALE WORMS 

CLINICAL 

CLASSIFICATION 

0 9,999 

0 5 

Very light 

10,000 -19,999 

G 25 

Light 

50,000 99,990 

26 50 

iloderate 

100,000 299,999 

51 150 

Heavy 

JOO 000 iiid tr 

151 anti o\i.r 

Very heavy 
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Table rv 

Intensity op Infestation, Percentyqb op Feetilized Eggs in Evou Group 


INTENSITY OP IN 

PEST VTION ESTI 
3IA.TED NUilBER OF, 
FEMALE ASCARIDS' 

PEE CENT OP PEKTILIZED EGGS 

TOTAL 
NO OF 

SPEC 

A\ERAGE PER. 
CENT PERTl 

LIZED EGGS 

0% , 
NO OF 
SPEC 

lo% 

NO OF 

SPEC 

! 35% 

NO OF 

SPEC 

50% 

NO OP 

SPEC 

60% ; 

NO of; 

SPEC 



100% 
NO Oi 
SPEC : 

0 5 

265 

5 

25 

24 

20 

24 

1 

13 

178 

554 

41 S 

6- 25 

24 

15 

20 

21 

29 

55 

92 

138 

394 

76 0 

26- 50 

0 

8 

4 

6 

6 

14 

42 

25 

105 

78 5 

51 150 

0 

1 

1 

1 

2 

5 

20 

14 

! 44 

1 

86 2 

151 and over 

0 

0 

0 

0 

' 0 

0 

1 

5 

6 

1 

98 3 

Total 

2SD 

29 

50 

52 

57 

99 

172 

355 

1103 



giam of feces When theie aie moie than fiYC iemale woims pieseut, theie is 
a piogiessive luciease in the nuiubei of feitilized eggs 

DISCUSSION 

The diagnosis of Ascaiis Imubucoides bj the examination of feces is not diffi- 
cult when feitilized eggs are piesent m the specimen The fact that not only 
feitilized but also unteitilized eggs may be tound eithei alone oi in the same 
specimen in ascaiiasis introduces a possible eiioi in the diagnosis ot this con- 
dition If unfeitilized Ascaiis eggs aie uniecognized, the degiee ot eiior ma> 
be large as in this senes, 26 2 pei cent ot the specimens contained unfeitilized 
eggs alone In diagnostic laboiatoiies Yvheie loiitine stool examinations aie made, 
the diagnosis may be missed if these eggs are not lecogmzed In making exten- 
sive intestuial paiasite studies, the lufoiniatiou concerning the pievalence of 
Ascaiis may not be accurate it this factoi is not taken into consider ation 

SUMMARY 

1 A difteiential egg count analjsis nas made on 1,103 specimens containing 
eggs of Ascaiis lumbiicoides 

2 In this senes 26 2 pei cent of the specimens contained unfeitilized Ascaiis 
eggs alone, 32 2 per cent contained feitilized eggs alone and 41 6 per cent con- 
tained both fertilized and unfertilized eggs 

3 The relative percentage of feitilized Ascaiis eggs mci eases with the in- 
crease in the mtensity of infestation 

4 The smallest nunibei of f ei tihzed eggs n ei e found in the very light infesta- 
tions, one to file female worms "Wlien more than fiie female ivoims are piesent 
there is a piogiessive increase m the iieicentage of fertilized eggs 






















A STUDY OP PROHDE'S TEST POR MORPHINE* 


Charles P Poe, Ph D , and Pearl Surrrugg Stehley, Ph C , 1M S , 

Boulder, Colo 


F ROHDE’S test, which depends upon the leduction of a molybdate in acid solu- 
tion, IS one of the eailiest and most used tests for moiphme With this alka- 
loid, Prohde’s reagent gives a i eddish \iolett coloi soon changing to blue, then to 
gieen, yellow, and light led The test was fiist proposed by Piohde in 1866,^ and 
as a test with the alkaloids has been used frequently by various imestigators 

Witthaus= lists a numbei ot alkaloids and glucosides which give a led or 
violet color -with this reagent, but states that all except toxopleiygin give the 
same color vnth the sulphuric acid alone Ro^ahn and Sti uftmaniP ti led a number 
of alkaloids and glucosides with Pi ohde ’s i eagent They found that arbutine and 
strophanthine give a ^^olet coloration 

hliUei and Taylor* and Levme and Yahi= tested a numbei of organic com- 
pounds by heating them with a dilute solution of a molybdate and sulphuric acid 
A number of these gave color i eaetions How ever, in the regular test for moi phine 
with Prohde’s reagent no heat is used, and the reagent contains no water 

The object of the mvestigation reported in this paper was to test a large 
number of organic compounds mth Pi ohde ’s reagent in order to determine 
whether or not there were any gi eat number of substances which would gii e the 
morphine test, and whether or not this test was characteristic of any given organic 
grouping, 01 class of organic compounds Also, these organic compounds were 
mixed in larjing amounts with moi phine, and the test applied in order to deter- 
mine vhich substances would interfere with the test 


PROCEDURE 


The organic compounds numbering over 450, and tlie methods used nere approximately 
the same as those employed in a similar study ot strychnine” 

Preparation of I roMe’s Peagent One gram of finely ground sodium molybdate nas dis 
solved in 100 c c of chemically pure concentrated sulphuric acid ivith the aid of heat 

Preparation of standard ilorpliine Solution A solution Mas prepared in alcohol contain 
ing one milbgrain of morphine per cubic centimeter 

Preparation of Solutions to he Tested The compounds to be tested were dissolved in 
the pioper soUent so that one cubic centimeter of the solution was equivalent to one milligram 
of tho compound Care was taken in selecting a suitable solvent which would not only readily 
dissohe tho compound, but would also volatilize on the water bath Substances wluch were 
relatueU insoluble were finelv ground and suspended in some volatile solvent The bottle was 
shaken before removing i portion of the contents to insure an even suspension of the substance 
to bo tested 

Procedure of Teds Three tests were made on each compound For the first test one 
cubic eentinietcr of the solution to be tested was evaporated to dryness and then tcsted’with 
three or tour drops of Frohde’s reagent, and anv color change was recorded In the second 


•iTom the ColleKe of Pharnitcj and Department of Chcmibtrv 
PcccUcd for publication Mirch 14 1 J 32 ^ 

tMobt t<-xt books dtijcrlbc the color as purpK or siolet 


Unl\crsit> of Colorado 



376 


THE JOXmN\Ij or LABOR.VTORY AND CLINICAL itEDICINE 


test, one cubic centimeter of the solution to be tested and one cubic centimeter of standard mor 
plime solution Mere mixed and the test made as described above It there ins no interference, 
a reddish violet color resulted vrhich soon changed to green If there was an mtcrference m 
the color reaction, the colors resulting ivere recorded The third test ivas carried out as above, 
except that file cubic centimeters of the solution of the organic compound were used with one 
cubic centimeter of the morphme solution. 

The results of the tests when the organic compounds iiere treated ivith the reagent are 
given m the pages immediatelj lollowing The name of the organic compound is giien first, 
and directly opposite is given the color reaction. In cases where no color was developed, the 
compounds are listed with the statement, “No color reaction ” 


Alkaloids and Alkaloidal Salts 


OBQVNIC SUBSTANCES 
Aconitme 
Apomorphme 
Belladonnme 
Berberine 
Brucme 
Codeme 
Colchicine 

Cotarnine hydrochloride 

Cryptopine 

Delphinine 

Dioninc 

Emetine 

Herome 

Hydrastme 

Morphine 

Narceine 

Papaverme 

Phenacaine 

Piperine 

Qnmme 

Sanguinarine nitrate 

Solanme 

Veratrine 


COLOa BE \CTION 
Blue to green 
Green to blue, trace violet 
Brown 
Dirt-y brown 
Bcddish violet to blue 
Green to blue 
Bromush orange 
Brick red 
Violet to green 
Brown, purple streaks 
Greenish yelloM 
BroMD, trace violet 
Bcddish vaolet 
Green to brown 
Heddish violet to green 
Brown to green 
Light violet to green 
Light green ^ 

Bcddish orange to broivn 
Pale green 
Brown, trace purple 
Yellow 

Yellow to orange 


No Color Seactwii, — Atropme, caffeme, cmchonidine, cinchonme, cocaine, daturine, ergo 
tme, beta eucame hydrocliloride gelsenuuine, homatropme, hyoscyamme, mcotme, pelletierine, 
physostigmine, pilocarpme, pseudopelletiermc, quinidiue, scopolamme, sparteme, strjchnine, 
theobromine, theophyllme 


Amino Acids and Debivatives 


para Aminophenylglycine 
.■kspartic acid 
Duodotyrosme 
Edestine 

Glycyltryptophane 
para Nitxophenylglycme 
Phenylglyeme 
Trj'ptophane 
Tyrosme 


Dull green 
Tan 

Greenish grey 
Yellow 

Greenish orange 

Brown 

Brown 

Dirty green 

Blue 


No Color Beaction — Acetjlphenylglyeine, alpha alanine, argmine, asparagine, dlbenzojl 
alanme, betame hj drochloride, creatine, creatinme, ethylglycollate, glutamic acid, glycme, hip 
puric acid, isoleucme, leucme, alpha phenjlalanme, beta phenylalanine, dl valine 
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Aliph vtic Acids 

Palmitic acid Dirtj brown 

No Color Reaction — Aconitic acid, adipic acid, dl alpha aminoacetylacetic acid, alpha 
bromopropionic acid, beta bromopropionic acid, formic acid, funnnc acid, levulinic acid, maleic 
acid, malic acid, malonic acid, mcsaconic acid, nmcie acid, propionic acid, stearic acid, succinic 
acid, tartaric acid, tartronic acid, trichloroacetic acid 


Aliphatic Acid Salts, Esters, a\d Derivatives 

No Color Reaction — Ethyl oxalate, ethvl succinate, isoamyl propionate, isobutyl acetate, 
isobutyl isotluoeyanate, methyl isothiocyanate, sodium formate, sodium oxalate, thallous for 
mate, thallous malonate, triacetin, tributyrin 

Aliph itic Alcohols and Ketones 

Methyl heptenone Dirty yellon 

Phorone Tan 

No Color Reaction — Acetylacetone, cetyl alcohol, dulcitol, erythritol, ethylene glycol, iso 
butyl alcohol, isopropyl alcohol, mannitol, melissyl alcohol, octyl alcohol, trichlorobutyl alcohoL 


Levulose 

Melezitose 

Xylose 


Sugars 

Light yellow 
Pale orange 
Grev 


No Color Reaction — Arabinose, galactose, glucose, lactose, maltose, d mannose, rafflnose, 
rhamnose, sucrose 


Urea and Eric Acid Derivatives 


Allylphenylthiocarbamide 


•Yellow 


No Color Reaction — Allylthiocarbamide, allylthiourea, amytal (isoamvlethvlbarbituric 
acid), acetyhnethylurea, allantome, alloxantme, barbital (diethylmalonylurea), barbituric acid, 
biuret, dl n butylthiourea, dibromobarbituric acid, diphenylthiourea, guanme hydrochloride, 
ipral (calcium ethybsopropylbarbiturate), luminol (phenylethylbarbitune acid), peralga 
(ammopyrrmediethylbarbiturate), thiobarbituric acid, thiourea, triphenylguanidme, urea ureth 
ane, une acid 


Glucosides 


Arbutm 

Colooynthm 

Convallamarin 

Digitalm 

Elaterm 

Phlondzm 

PicrotoAin 

Salicm 

Saponin 


Violet 

Eeddish brown to purple 
Brown 

Magenta, streaks of purple 

Olive green 

Navy blue 

"Yellowish orange 

Violet blue to rose 

Greenish blue, streaks of violet 


No Color Reaction ■ — Aesculm, amydalin, santonm 


Miscell-ineous Aliph xtic Cohpounds 


Vnimoguanidine bicarbonate 
Bronioform 
Isobuty Ihromide 
Oxamide 


Dirtv green 
Greenish yellow 
SUght yellow 
Grey 
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No Color Beaotion — Acetal, acetaldo\ime, acet unide, acetoxime, alddijdeammoma, ter 
but7l bromide, chitin, chloral hydrate, chloral urethaiie, chloropicniio, dimoth^lglyoMme, hL\a 
chloroethaae, he^ametlij leaetetramine, iodoform, metly Iglyox il sodium bisulphite, moiiochloro 
hydruie, uitrosodiethylamine, oenathol, pinacol liydrate, propionamide, sulphonal, thialdme, 
tribromohj drine, trichloroacetj Ichlonde, trimcthvlcno bromide, trioiial, icronal 


Benziaje and Toluene Beru mvES 

Azom benzene Deep jellon 

Alesitylene Telloiiish brown 

No Color Eeaotioii — ortho Bromochlorobeuzene, para bromochlorobcnzcue, ortho bromo 
nitrobenzene, meta chloronitrobeuzcne, ortho chloronitrobenzeue, para chloronitrobenzeiie, para 
ehlorotoluene, ortho diehlorobenzene, 2,5 dichloronitrobenzene, lodosobeazene, isopropj Ibenzene, 
meta uitrotoluene, ortho nitrotolueue, para nitrotoluene, stjrone, para xjlenesulphouie acid 

Aniline and Desi\ vtues 

Acetj 1 ortho methj Itoluidme 
Aminoazobenzene 
meta Anisidine 
ortho Anisidine 
para Anisidine 
meta Bronioanilme 
ortho Phenetidine 
para Phenetidine 
ortho Tolidine 
meta Toluidine 
para Toluidine 

No Color Reaction — Acetoanilide, acetrl para anisidine, acetj 1 para methyltoluidine, 
acetylphenetidme, acetyl ortho toluidine, acetyl para toluidine, meta acet\-j bdine, 2 ammo 
toluene i sulphonic acid, 2 amiuotoluene 5 sulphouie acid, 4 amiuotolueue 2 aulphonie acid, 
anibne, benzauilide, ortho benztoluide, para benztoluide, para bromoacetaiiilide, ortho bromo 
aniline, para bronioanilme, chloramine, meta chloroanibne, ortho chloroaiubne, para chloro 
anibne, 1, 2, 4 dichloroambue, 2, 5 dichloroanibne, 1, 2, 4 dmitroanilme, eaalgiue, meta nitro 
amhne, para nitroanibne, meta nitrodimethjlauiline, para nitrodimethjlanibue, aitrosodunethyl 
amlme, 1, 2, 3 nitrotoluidme, 1, 2, 4 mtrotoluidine, 1, 3, 4 nitiotoluidme phenjl beta diphenjl 
amme, ortho toluidine, tribronioaniliiie, trmitroanilme, 1, 2, 4 \ylulme, 1, 3, 4\jlidme 


Greenish yellow 
Dark broim 
Grey 
Grej 

Blue to grey 
Broiro, traces ot violet 
Grej, streaks dirtj purple 
Grej , streaks dirtv purple 
Brown 

Greenish brown 
Bronai 


Phenols and Derivatives 


Acetj 1 para aminophenol 
ortho Aminophenol 
para Aminophenol 
5 Benzalammo 2 cresol 
para Benzalaminoplienol 
Benzoylthjanol 
Carvacrol 
Catechol 

ortho Chloromercuriphenol 
Phloroglucinol 
Pyrogallic acid 


Pale blue 
Reddish violet 
Dirty green 
Bright green 
Light green 
Greenish rose 

Brownish green, streaks violet 
Grej 

Bluish green 
Tan 

Black, streaks violet 


No Color Reaction — -Acetyl meta aminophenol, meta ammophenol, para bromophenol, 
ortho chlorophenol, para chlorophenol, meta cresol, ortho cresol, para cresol, 3, 5 dibromo ortho 
cresol, 2, 4 dichlorophenol, dimetliylhydroresorcmol, 2, 3 dinitrophenol, 2, 4 dmitrojihenol, 2, 6 
dmitrophenol, meta nitrophenol, ortho nitroplieuol, para nitrophenol, orcmol, phenol, picric 
acid, tetrabromo ortho phenol, thjauol, tnbromophenol, trichlorophenol, sylenol 
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AROiiATio Acids 

Benzihc acid 
Cinnamie acid 
Cuniane acid 
Gillie acid 
Tannic acid 

^^o Color Seactwn — Acctylsalicj he acid, meta aniinobenzoic acid, para aminobenzoic acid, 
dlaminophcnjlacetie acid, anisic acid, antlirauihc acid, arsamlic acid, meta hromobenzoie acid, 
ortho bromobenzoic acid, para hromobenzoie acid, meta chlorobenzoic acid, ortho clilorobenzoie 
acid, para chlorobenzoic acid, cmchopheu, dnodosalicj lie acid, diplieuj lacetic acid, 5 lodosalicyhe 
acid, mandelie acid, para metcurichlorobenzoic acid, metamhe acid, naphtliionic acid, meta- 
nitrobenzoic acid, ortho nitrobenzoic acid, para nitrobenzoic acid, qumic acid, salieyhe acid, 
terephthahe acid, ortho toluie acid, para toluic acid 

Aeomatic Acid Derivatives 


Bose, trace of purple 
Yelloivisli green 
Green to grey 
Green 

Broiinish green 


Methyl cmnamic eater Greenish blue 

Neocinchophen Yellowish green 

(ethyl 6 methyl 2 phenylqumoline 4 carbovjlate) 

Phenyl saheylate Greenish grey 

No Color Seactwn — ^Benzamide, benzoic anhydride, benzyl benzoate, butyl benzoate, 
cumarin, ethyl benzoate, ethyl saheylate, isoamyl benzoate, isoamyl salicylate, isobutyl benzoate, 
methyl benzoate, methyl saheylate, mcotmic acid nitrate, meta nitrobenzoyl chloride, para 
mtrobenzoyl chloride, pfithahmide 


Aeoaiatic Aldehydes, Ethers, Alcohols, and Ketones 


Anisaldehyde 

Benzhydrol 

1, 2, 5 Bromosahcylaldehyde 
ortho Nitrobenzaldehyde 
Phthahe acid aldehyde 
feahcjlaidehyde methyl ether 
Sahgenin 

para Tolylaldehyde 
Vanillin 


Dirty green 
Eeddish orange 
Greenish yellow 
Greenish j ellow 
Tan 
Brown 

Violet to blue 
Black with violet 
Greenish yellow 


No Color Seactwn — para Amiiioacetophenone, anisole, benzalacetone, benzalacetophenone, 
benzophenone, ortho bromoamsole, parabiomoamsole, ortho bromonitrobenzaldehyde, ortho 
chlorobenzaldehyde, isophthahcaldehyde, meta, methoAjsahcjlaldehyde, methylacetophenone, 
para nitroauisolo, 5 nitrosahc) laldehj de, phenetole, piperonal, sahcylaldehyde, tetramethyldi 
amiDobenzophcnone 

HZTEROCTiCLlC COMPOUNDS * 


Vcndine Yellowish greea 

i uroic acid Pink 

Isatm Orange 

No Color Bcactwiu— Antipyrine, dimethj Ipj rone, C mtroqumohne, oxj quinoline pipen 
dine, quiiialdmc, qumohne, shatole, succinimide ’ 


C intne 
I imoucin. 
firpenil acetate 


HYDPO IPOII Vne COitPOCNDS 

Yellowish broivn 
Brownish black 
Tan 


No Color Seactwn d Borueol, Iboriuol, dl camphor (natural), camphor 
C imphora aid, c mipliorsulphoiim aud, e iriciiouc, menthol, quereitc, terpinc-ol 


(synthetic). 
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N^PHTnvLEXB \ND AnTHUACEXE DEPnATI\ES 


Acet alpha naphthalide 
Acet beta naphthalide 
Alizarin 

Dibromoanthraccne 
alpha Naphthylamiiie 
alpha Naphthjlanunoazobenzene 
alpha Naphthj bsocj anate 


Lrteniah grei 

Greenish brown 

Alageiita, trace of purple 

Light green 

Bluish green 

Black with aiolet 

01i\e green 


No Color Seaction, — Acenaphthene, alpha broraonaphthalene, 1, a dmitronaphthalene, 
beta naphthalenesulphome acid, naphthalic anlirdridc, beta naphthol, naphtholmethyl alpha 
ether, beta naphthylaniine, nitroso beta naphthol 


Mjscellaneors Arostvtic Compounds 


Abietie acid 

Adrenaline 

Amarine 

Benzcatechin 

Benzom 

Benzj Iphenylhydrazine 
Isoanij Iphenylhydrazine 
laoeugenole 
Phenanthrene 

Phenanthreuequiuone dio\iiiie 
Phenolphthalem 

mcta Phenyleiiediaminc hydrochloride 
Phenjlhydrazine hjdrochloride 
Rheuniatuie (saloquimne salicylate) 
Saharsan 

Tetrabromopheuolphthalein 

Thyanolphthalein 

Triphenylmethane 

Turmeric 


Brown 

Blue to green 
Bright green 

Greenish brown, trace of purple 
Pink 

Grei blue to Molet 

Greenish grey 

Browai black 

Deep orange 

Brown, streaks ot purple 

Reddish orange 

Greenish blue 

Light green 

Yellowish green 

Green 

Bose 

Magenta 

Bluish green 

Brownish purple 


No Color Seaction — ^Benzil, 2, 4 diuitropheui Ihj draziue, diphenyl, fluorene, ortho lutro 
acet meta sylidide, meta nitrobenzhvdrazide, para nitrophenylbj drazme, quersite, thiosemi 
carbazide, ortho tolumtrile, para toluuitrile, para tolybsothiocvanate, para tolylquinoline 
sulphate, para tolylthioquinanthrene 


The color i eactions foi the tests where an equal amount of impiu ity n as added 
to the moiphme weie recoided, and also the reactions iiheie five times the amount 
of impurity was added, but the listing of these would lequire too much space 
Therefore, only those reactions in tvhich the leddish-violet eoloi was completely 
masked wiU be given The list of substances pieiiously given mav be leteired to 
m ordei to obtain the names of the compounds which did not completely covei up 
the morphine test ilany of these ga^e no interfeience, but otheis gave moie oi 
less interfeience 

Oiganic compounds which completely co\eied up the morphuie test when 
piesent in equal amounts weie Azoxybenzene, paia-aminoazobenzene, adiena- 
Ime, benzalacetophenoue, and nicotinic acid nitiate 

Organic compounds which completely coieied up the morphine test when 
present°in amounts five times that of moi phme n ei e Azoxybenzene, para-amino- 
azobenzene, para-amiuophenol, adienaline, benzalaeetophenone, benzhydrol, beta- 
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naplithj lamine hydrochloride, nitiosodiethidanime, nicotinic acid nitrate, pip- 
erine, phenolphthalein, and sanguanine nitiate 

A study of the preceding data shoiss that there were twenty-rune compounds 
which gave vaiious shades of violet, lavender, or pui’ple, which might, more or less, 
he confused with the Frohde’s test for morphine Howevei, ovei a fourth of the 
compounds gave some color test with the reagent In general, the compounds 
givmg a similar color, as does morphine, mth this reagent do not belong to any 
defimte group of organic compounds, nor does any special organic radical seem 
to be responsible for the characteristic test As a group, the alkaloids seem to give 
more of the positive test than does any other group 

There were very few organic compounds which completely masked the 
morphine test However, theie were many inter feiences to a greater or less de- 
gree Of course, in a carefully conducted examination for morphine many of the 
foreign organic compounds Mould be removed by means of different organic 
solvents 

CONCLUSIONS 

1 A number of organic eompoimds have been found to gii e a color test similar 
to that given by morphine m ith Frohde’s reagent 

2 The interferences of organic compounds with Frohde’s test for morphine 
have been detei mined vhen present m varying amounts 
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THE LOCAL DIMUNIZATION OF THE PERITONEUM BY THE USE OP 
BACTERIOPHAGE A NEGATIVE REPORT* 


Thurman B Rice, M D , Indlvn.vpolis, Ind 


pj THE course of a long senes (approximately 500) of suppurative cases treated 
by local application of bacteriophage under the direction of the author^ it was 
found that appendiceal and other abscesses in the abdominal cavity, due to Staphy- 
lococcus aureus and Escherichia eoli did \ei-y well after irrigation with bacterio- 
phage filti ates Some of our best i esults m ere those with persistent abscess eaxities 
discharging laige amounts of pus In nearly eieiy such case the cavity rapidly 
cleaned itself and began to heal rapidly In a feu cases nhich Mere particularly 
smtable for such studv and in Mhich the patient had a Iom blood leucocyte count 
there M as a marked increase in the number of Mliite cells m the circulating blood 


Department of Bacterlolog 
lt<x-i.l\cU for publlcaUon ilarch 22 193‘ 
nice Vm J M Sc I'U 345 1930 


InJIana Unhersltj School of Medicine 
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aftei the local aclimiiistiation of baeteiiophage by instilldtion into the abscess 
cavitA 

Inasmuch as it is hettei to pieient infection than jttempt to ti eat it, the 
thought came to us that it might be possible to immunize tlie peiitoneum bj in3ect- 
mg into the peiitoneal cavitj a mixtuie ot staphj lococeus — streptococcus — B coli 
baeteiiophage filtiates Such a pioeeduie it successful ■would appaienth' be of 
much value as a piophylactic measure to precede an abdominal opeiation likely to 
lesult in contamination ot the peritoneal canty Expeiiments upon man being 
manifestly out of the question, the dog was chosen as a suitable expeiimeiital 
animal 

It was easily possible to make pi ebmm.ny e\peiinients upon animals that were 
being used by the Seuioi class of Indiana Uni\eisit\ School of Medicine in the 
course in Opeiatiie Suigeiy on the dog iiudci the diiection of Di W D Little 
These dogs were asepticall> opeiated upon uudei ether anesthetic Attcr the re- 
quired experiments were done the students weie asked to tie oft the cecum with 
sterile silk sutiues befoie closing the abdomen Half of the dogs had been gn en an 
injection of Staph stiep-coli “phage” on the thice daj s immediately preceding the 
operation w'hde the others had had no experience w'lth it It seemed that the ani- 
mals wutli “phage” did better than those without, but the opeiations in the hands 
of mexpeiieneedstudentsweienot sufficiently acemateto enable us to make sure of 
oui conclusions 

Five senes of much more accurate expeiiiiients were planned to follow the 
pielimiuaiy tests just described Tliiitv dogs were opeiated upon under the most 
careful aseptic technic that eoidd be arranged Half of these animals had been 
given bacteriophage mtiapeiitoneally at some time preceding or dining the opera- 
tion, Avhile the other half had had none Dogs w eie chosen m pairs which were as 
much alike as possible m age, size, breed, and general condition One of each pan 
was used as a test ammal and the other as a control w hich was handled m every w ay 
like the test aiumal except with legaid to the ginng of the bacteriophage 

The skins of the dogs were washed thoroughly with soap and clean warm water, 
and then shaved or depiired of han with a depilatory The clean slnn was then 
thoroughly scrubbed, dried with alcohol followed b^ ether and then painted with 
tincture of iodine which was later washed oft with alcohol A clean and freshly 
sterilized set of instruments was used on each aiumal Sterile dr apings weie used 
in abundance and every possible piecaution taken to pier ent contamination After 
closru e the dogs w ei e placed in a pen by*^ themseh es and watched closely' The fir st 
animals had then temperatures and white cell counts taken at frequent inter \als 
but this was discontinued aftei the first tw'eh e animals, as it did not seem to give in- 
formation sufficiently valuable to compensate tor the great amount ot wmik ni mak- 
mg these determinations It seems that dogs i aiy wadely in these respects and that 
a great mass of mfoi matron w'ould be needed to mteipiet such findings All dogs 
were subjected to autopsy as soon as possible after death and those that hied were 
killed dm mg or i athei soon after coni aleseence so that the condition ot the abdomen 
might be ascertamed 

Original protocols are gu en 

Senes I Twelve dogs, six tests and six controls The test dogs in tins experuneut had been 

given 30 c c of mixed Staph strep coli phage on eacli of the three days preceding the operation and 
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then had the exposed cecum wrapped m a phage saturated gauze sponge for fifteen minutes at the 
tune of operation, and had 15 c c of the phage poured over the cecum and into tlie abdominal 
cavity At the tune of operation one and one half inches of the cnipti cecum ncre tied off iiitli 
sterile silk tliread 

Doo U — (Test) Killed after five davs iihile apparently very ill Marked generalized pen 
tonitis with much bloody exudate Few adliesions, and Uttle plastic exudate Cecum completely 

gangrenous No evidence of local abscess formation 

Dog I —(Control) Killed after five day s w iule apparently in good condition, certainly better 
condition at least tlian the corresponding test animal There was a large abscess m the abdominal 
wall just beneath the cecum (pus was brown m color and slimy ) Purulent (not bloody) exudate 
m the abdominal cavitv GeneraUzed peritonitis Cecum gangrenous and with a defimte abscess 
wall about it Apparently the abscess bad been ruptured (dog bad jumped from a high table the 
day before) Control in better condition than test animal 

Dog m (Test) Died after forty hours Bloodv exudate m peritoneum, some fibrinous 

exudate Ko adhesions of consei]Ucnce Cecum not at afi walled off, gangrenous and nearly 
digested 

Dog ITV — (Control) Killed after five days nhile m fairly good condition There was some 
evidence of peritonitis The omentum was tightly adherent to everything in the region of the 
ceeum Upon tearing away these adhesions the cecum was found to be about the size of a ben’s 
egg, considerably darker than the surrounding viscera, tight and distended, but apparently not 
gangrenous There was no evidence of general peritonitis Apparently nature had succeeded in 
preventing the spread of infection Control in much better condition than the test animal 

Dog VI — (Teat) Kdled after fourteen days being at that time apparently in good condi 
tion The omentum was found firmly adherent m many places Loops of the bowel were also 
firmly jomed Ko evidence of active peritonitis at time of autopsy In one place a well waUed off 
abscess with thick creamy pus was found (Ice of pus) This abscess was at the former site of 
the cecum as was proved by the fact that the black silk suture was found m the abscess cavity 

Dog V — (Control) Kdled after fourteen days while apparently m good condition Upon 
opening the abdomen there was no evidence of general peritoneal irritation The omentum was 
adherent m only one or two places The bowel loops were not adherent except in the region of 
the cecum About the region of the cecum was a very tight knot of adhesions, but it was possible 
to make out the stump of that organ The tied off portion was completely destroyed There 
was no evidence of pus or recent active inflammation The control was in somewhat better con 
dition than the test animal 


Dog VII — (Test) Died after forty hours The abdomen contained a large amount of 
bloody exudate Cecum was gangrenous and ruptured- There was a small amount of plastic 
exudate on the bowels, but no effective wallmg off Omentum badly congested, somewhat sticky 
but not tied up in adhesions 


Dog Vm — (Control) KUled at forty four hours The peritoneal cavity contained no fluid 
exudate Omentnm rather firmly adherent about the cecum about which it forms a hall Ceeum 
was found tightly tied off but only slightly redder than the surrounding viscera It was definitely 
not gangrenous There was no abscess cavity about it and the remaining peritoneum was essen 
tially normal m appearance It was evident that the blood vessels from the omentum had sue 
cceded in nourishing the tied off cecum Control very much better than the test animal 

Doo X —(Test) Died after forty four hours Abdomen contamed a large amount of bloody 
exudate Bowels greatly congested, and everywvliere covered with a fibrinous exudate The omen 
turn covered tho bowels and was rather well arranged about the cecum There was a definite ab 
scess cav ity (beginning) about the gangrenous cecum 


Dog IX — (Control) Kdled after forty four hours while apparently in fair condition The 
peritoneum seemed comparatively normal. There was no exudate and no adhesions except about 
the eecum In this region there was a buneh of massed adhesions show mg little inflammation on 
the outside 1 j breaking down the triable adhesions vve find exactly in the center of the mass the 


Dog \r (Test) Killed alter fived ivs while appareatlv 
evidinee of peritonitis Loops ot bowel uot at all adherent 


m normal condition There was no 
cxeept m the region of the cecum 
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wlicre there was a mass the size of a lemon The center of this mass contained the cecum lYhicli 
\^as not gangrenous and onlj a little darker than the surrounding noriml bonel Blood vessels of 
considerable size could be seeu passing from the omentum to the tied off ceeunu Apparently this 
animal would ha\ e lived 

Doc XII — i(Control) Died after die dajs Marked peritonitis uith hemorrhagic caudate 
and fluid in the peritoneal cavitj Cecum gangrenous and practicallj digested Xo cMdenco of 
walling off In this case the control nos in mitih norse condition than the test animal 

Sesume of results in Series 1 — In file instances the test animal fared worse than the control 
It seemed that the bacteriophage tended to preicnt the plastic adhesions which would have sealed 
off the danger area It seemed also to digest the deiitalized tissue as is shoun by the tact that the 
cecum inmost of the test animals was markedly more disintegrated than in the controls Bactcrio 
phage was not able to control the peritonitis produced 

Criticism of this senes might be made on the giounds that the bacteiiophage 
avas given in too large dosage and that it nutated the peritoneum preiious to the 
opei ation This was not the ease so tai as could be seen at the time of the opeiation, 
the two sets of animals being indistinguishable on this seoie Vaiious experi- 
menteis have shown that bacteiiophage tends to attiact leucocy tes and to cause the 
lapid solution of suppuiative tissue This is piobablv the reason why infected 
areas liquefy and clean themselves so lapullj It seems likelv that this action pie- 
vented the foimation ot the piotcctive adhesions which would have pieiented 
spreading of the peiitonitis 


Senes 11 Sis dogs — Tliree testa ind three controls The test dogs had 30 c c of mixed 
Staph strep eoli bacteriophage at the time of operation Tho cecum was exposed, 3 to 5 c c of 
fecal material was pressed into it from the bowel It was then tied off and then punctured The 
fecal matter was pressed out into the peritoneal canty m the region of tho cccuni but was not 
spread about The hole in the cecum w as then closed w itli purse string suture and turned in 

Doo Xrv — (Test) Died after twenty four hours There was a small amouut of fluid exu 
date, moderate geuerahzed peritomtis, no plastic exudate Cecum was well closed, gangrenous, no 
adhesions about it 

Doo Xni — (Control) Killed after eight days wlule apparently in good condition The 
omentum was shghtly adherent to bowels and the bowels slightly adherent to each other in places 
except in region of the cecum where tlaro was a ball about that organ Xo eiidence of pus or 
active peritomtis Control better than test 

Doo XVI — (Test) Died after twenty four to thirty six hours Moderate generalized pen 
tonitis Very small amount of fluid exudate, no plastic exudate Cecum well closed, no adhesions 
about it 

Doo XV — (Control) Died after twenty four hours Marked peritonitis, small amount of 
fluid exudate, moderate amount of plastic exudate Cecum closed, no adhesions about it Control 
and test essentially the same 

Boa XVIII — (Test) Died after twenty four hours Marked generalized peritonitis Xo 
fluid exudate, no plastic exudate, no adhesions Cecum closed 

Doo XVII — (Control) Killed alter eight days while apparently in good condition Tlare 
were signs of geuerahzed peritonitis stiU somewhat active There was an enormous mass of ad 
hesions about the cecum There was a pus cavity (2 to 3 ounces) in the region of the cecum but 
it was weU walled off Control animal did considerably better than the test 

Eesume of Series II — Again the control animals recovered considerably better than those 
used as tests Conclusions reached after Senes I are strengthened The bacteriophage seems to 


pre\ ent w allmg off of the in\ olved area but la unable to control the peritonitis 

Senes III Six dogs — Three test and three controls The test animals were given mixed 
Staph strep coli bacteriophage (30 c c ) three, two, and one days before operation, but none at the 
time of operation Tho cecum was squeezed full of fecal material from the bowel and t leu leU 

one and one half inches from the end It was not punctured 

Doo XIX —(Test) Died after seventy two hours Marked generalized peritonitis, cousid 
erable quantity of fluid in the abdomen Cecum gangrenous but not ruptured until manipu a e 
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at autopsj Tins ammal Iiad been closed at operation with difficult} and there was a large infected 
area in the line of closure Tins abscess contained a large amount of fluid pus and seemed in itself 
to be sufficient to cause death 

Doo XX —(Control) Died after fort} hours Ver'v iiolent peritonitis Cecum gangrenous 
lluch blood} e\udato A few adhesions between omentum and bossel Test animal fared some 
what better than the control 

Doo XXI —(Test) Died after seien da}s This animal seemed to be lu good condition for 
several da} s after the operation and then changed for the worse and died At autops} the wound 
was broken down Ei idenee of marked gener ilizcd peritonitis Cecum gangrenous and ruptured 
Small amount of plastic exudate at different places m the abdomen but little or no definite wall 
logoff 

Dog XXII — (Control) Died after fort} hours Ver} marked generalized peritonitis 
Large quantity of blood} exudate in the peritoneal cavit} Omentum and bowel somewhat ad 
herent but no definite walling off Control worse than test 

Dog XXm — (Test) Died after ninety hours Marked generalized peritonitis Copious 
bloody exudate, purulent Few adhesions were about the cecum which was gangrenous but there 
was no real ivalling off 

Dog XXIV — (Control) Died after sevent} hours Harked generalized peritonitis No ad 
hesions of an} consequence Considerable quantit} of blood} purulent exudate Cecum was 
gangrenous Control about liLe test 

Sesume of Series HI — In this senes there was little difference between test and control 
though m each case the test animal lived longer Onl} in the case of Dog XXI was there, how 
ever, a significant difference Ei idently the large mass of fecal material in the cecum made re 
co\ cry nearly impossible 

Senes TV Six dogs — Three test and three controls In this series the test dogs ivere given 
30 c c of mixed Staph strep coh bacteriophage on the third, second, and first day before operation, 
but none at operation The empty cecum (emptied b} squeezing into the bowel) was tied off 

Doo XXV — (Test) This dog was in good condition after thirteen da}s and was used by 
mistake for another operative purpose No autops} was done but the animal was apparently do 
mg well 

Dog XXVT — (Control) Boiled after twent} seven da}3 while apparently in good condition 
Low grade peritonitis About 700 c c of thin bloody fluid found Mass of firm adhesions about 
cecum which had sloughed Omentum injected Both did well 

Dog XXVII — (Test) Died after three da}3 Considerable quantity of bloody fluid in pen 
toueal cavity Marked generalized peritonitis Cecum gangrenous and ruptured, not walled off, 
no adhesions 

Doo XXVIII — (Control) Died after four days Marked generalized peritonitis with 
bloody purulent exudate Cecum was gangrenous and ruptured Some slight plastic exudate no 
walling off No real difference between test and control animals 

Dog XXX — (Teat) Died after three da}s Thick blood} purulent exudate m peritoneal 
caviti No plastic exudate except just about the cecum where the omentum was bunched up about 
the gangrenous cecum Cecum was ruptured m pulling away the adherent bowel 

Doo XXIX— (Control) Killed after twenty seien days while in good condition Man} 
dense adhesions about the cecum No fluid or evidence of active peritonitis Control did much 
better than the test animal 

Resume of Series IV — Onl} m tlio last two animals was there a difference In this case the 
control did much better than the test animal 


Recently Di Little’s class has again had the opportunity to try out the same 
expel iments in the Dog Suigerj Class The lesults this year confiim those reported 
heie and repudiate those obtained b} the class last j ear 

In the light of these experiments it seems that baclenophmjc is dishncih, con- 
laindicatcd m the abdomen nhen the diseased at ca is not lealled off Vfter a wall 

1 cu, still believe that bacteriophage is excellent treatment In that case, ot 
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couise, the filtiate does not at all eutei the peiitoneal ca\itj and appaienth acts in 
e\aetly the same nay m an abdominal abscess caMtj' that it acts in othei abscess 
cavities 

It has been lepeatedly noted that baeteiiophage in 3 ected into an abscess causes 
a 1 apid liquefaction of the exudate theiebj facilitating pi ompt and complete evacu- 
ation of the cavity This action is so maiked that occasionallv ph-vsicians ha\e ob- 
jected to its use on the gi ounds that it caused too gi eat a slough AVc hai e ielt hon - 
evei, that tlus ciiticism has not been well founded because the cai ities have healed 
piomptly as a lule and with a mmimuni ot seal production The ineehanisni of this 
liquefaction is suggested when we lemembci that baeteiiophage stimulates the leu- 
cocytes as IS shoivn by the inei eased flow of pus and inci eased wdiite cell count in 
the blood 

This negative lepoit is made in the hope that it mil deter phjsicians fioin us- 
ing baeteiiophage in the abdomen eithei befoie oi duiing the operation We be- 
lieve that if should be used onhj affet the diseased ai ca is well nailed off 

SUilM VRY 

1 Staphylococcus sti eptocoecus-B coli baeteiiophage will not immunize the 
peiitoneum as used in this e\pei imeiit 

2 It will not pieient a peiitonitis m dogs as a lesult of tjing oft the cecum 
when used at the tune of opeiation 

3 It seems to mlubit the foimatiou of walling off plastic exudates when used 
befoie 01 duiing the opeiation 

4 Expeiienee othei than that mentioned abo\e indicates that it is of lalue in 
the tieatment of abscesses alieady w’alled oft whethei tliey aie in the abdominal 
cavity 01 elsewhei e 


LOCALIZED AEEAS OP ISCHElillA ON THE HANDS® 


W^VLLACE jNLxRSH VLL, B A , ^vND Clevel-vxd White, jM D , Chic vgo, III 


HISTORICAL DATA 

B IER,’^ in 1898, desciibed multiple white spots which occuiied on the hand alter 
he had occluded the blood supply in the cubital legion by means of a iiibbei 
constiictoi Since then, many woikeis have enlai ged upon Biei ’s oiiginal findings, 
and have also desciibed led spots as being piesent also Gilding^ has pioduced 
Biei ’s spots in animals Wolf,® Boas,* Kiogh,® Lewis,® and otheis have eontiibiited 
much to oui knowdedge in lespeet to the intimate anatomy and phj siology wdiich is 
concerned in the pioduction of these spots 

In 1919, Tiacy" desciibed chionic noufactitious vasoconstiiction spots in man 
and linked the pieseuce of these spots to oigaiiic iieuial disease Pigment spots 
weie piesent at the peiipheiy of the white spotted legions Also the piesenee of 
anemic deimatogiaphy was noted as coexisting m some patients mth white spots 

•From tlie Department of Dermatologj Northwestern Unnersitj 'Medic'll School 
Recen ed for publication March 5 1SJ2 
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.VNxVTOlIY AND PHISIOLOGY 

Spalteliolz® claims that the numbei, and olteii the size, of the blood vessels to 
the skin, especialh the palms of the hand and the soles of the feet, axe gi eater in 
nunxbei than in othei cutaneous aicas Theie exists an intimate anastomosis be- 
tween the aiteiies which pioduce a cutaneous aiteiial netwoik (Lewis) The sub- 
papillaiy aiteiial netwoik aiises fioni the supeificial network and proceeds out- 
waids Numeioub small branches aiise fiom the subpapiUary network and thus 
foim the teiminal aiteiioles which supply the supeificial laj ei-s of the skin and run 
paiallel with it Spalteholz claims that the cutaneous arterial network has thick 
muscular coats 

The vasomotoi neives, a pait of the autonomic nei vous system, enter the mus- 
cular coat of the blood vessels by means of their nonmedullated fibers These vaso- 
motoi neiies constiict and dilate these cutaneous vessels The vasomotoi nerves 
eithei act by stimulation or depression of the vasomotoi centers in the medulla and 
spuial cord, or they act by means of the humoial mechanism through the blood 
supply 

ETIOLOGY 

It has been well established that vasoconstriction is responsible foi these tran- 
sient multifoim white areas It is our belief that this phenomenon may be but a 
further example of the spasmodic action of the blood vessels which is observed in 
other clinical diseases, such as Bueigei’s and Eaynaud’s diseases, ei-ythiomelalgia 
and angina pectoris, as well as in angiospasms of the brain, as has been described by 
Ten Broeek,® Osler,“ and others The action of the muscular contractions in asth- 
matics may also point to the above diseases as being of an anaphylactic nature 
Angiospasms have anoxemia as their end lesult These vascular spasms may be 
caused by the neuiotropic action of the media in the blood vessels Some observers 
claim that the hydrogen ion concentration is the basic cause Other workers claim 
that this angiospastic action is the result of scleiotic vascular changes, or hyperten- 
sion, or even both 

It IS our belief that one of the mam etiologic factors of the condition of localized 
ischemia in the hand, is the natural condition of the patient These people present- 
ing this lesion ai e of a nervous, high strung type Contrary to Tracy’s behef there 
was found no evidence of coexisting brain disease oi other neural pathology There 
was no vascular spasm m the feet This may be due to the more marked muscular 
activity of the hands, more exposuie to the elements, and the thinner cutaneous 
cov'enngs of the hands 


CVSE REPORrS 

CvsE 1 — V v;liitc male student, aged twenty eight, cvlubited some spots (white) which he 
had noticed on both hands He had these patches as long as he could remember Phjsical exam 
inatiou revealed no apparent pathologj in any part of his body, except that be exhibited a clironie 
scaling of his scalp, a pronounced sinus arrhvthmia (no correlation with tlie respiratory phases) 
and a persistent msomnix Ills blood Wassermann was negative His past and present health 
was good Hone of his immediate famih had the white spots on their bodies DermatoloincaUv 
transient white maeules were observed on both hands These spots extended from the region of 
the wrists to the linger tips These patches were present on the dorsal and ventral surfaces and 
Wire irregular m outline, tlie aver ige vv is 4 to S mm in diameter It was observed tl.^f *1 
multiple white s].ots had an ivtri„, duration ot ipproximatelv firteeu to lortv five seconds and 
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then disappeared only to reappear elseirliere in the region iihich wo have described These white 
macules would disappear when the surface of the hands were either gently rubbed or eleiated 
above the head, and would rapidlj reappear when the hands were hung at the patient’s side 

Case 2 — white male, aged twenty eight, whose preaious occupation was that of an of 
fico worker, presented transient white macules which were contmuallj present as long as he could 
remember Physical eiaminatioii revealed the patient to have a char icteristio Parkinsonian syn 
drome of eleven years ’ duration These spots had been noted previous to the onset of encephalitis 
His blood "Wassermanu was negative Ho experienced diflicult^ in walking, which was a part or 
his Parkmsonian He had a decided sealing ot his scalp, sinus arrhythmia (no correlation with 
the respiratory phases) and was troubled with insomnia He states that his father also luas the 
white spots on his hands These multiple white macules were m the same location as in the other 
case They average about 6 to 10 mm in diameter Their average duration was approximately 
one minute They disappeared only to reappear in another location. Bubbing the hands or ele 
vatmg them above the patient’s head caused thtm to disappear, while lowering the hands to the 
patient’s side caused them to reappear quite rapidlj 

SDAIM^VRY 

1 Two cases of multifoim, small aieas ot tiansieut ischemia, which are con- 
tinually lesidual ui the patients, are deseiibed 

2 These white macules lesemble Biei s spots and the macules desciibed by 
Tracy as “chiouic vasoconstiictoi spots ” 

3 Theie was no evidence of the piesence of associated pigment spots, noi was 
there any associated anemic deimatogiaphy present m these patients 

4 It IS believed that these spots occui m patients of a neurasthemc constitu- 
tion These patients showed a hypei active nervous system manifested by sinus 
arihythmia and msomnia It is not oui belief that these macules aie associated 
with neuial pathology, as Tiacy has stated 

5 These multiform aieas of localized ischemia on the hands are not uncom- 
mon, although not described in any of the standaid deiraatologic textbooks Thej 
may be easily confused with vitiligo 
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THE NONSPECIFIC PIXABILITY OF GUINEA PIG SERUM WITH 

BORDET’S ANTIGEN* 


Hester A Austin, B S , Rochester, N Y 


T he possibility that the guinea pig seium used as complement in the Wasser- 
mann test might enter into nonspecific combination with the lipoidal antigens 
has been taken into consideration by all careful users of this reaction Special 
mii^tures to supply information on this point are often included as controls m the 
tests and titrations of complement The usual controls, however, have not always 
been adequate, as they have been devised to test for nonspecific fixability of the 
complement chiefly with the eholesterimzed antigen The record of a recent 
Cipenenee, to be described in this paper, indicates that it is equally important 
to test for nonspecific fixability of complement with the acetone-insoluble frac- 
tion of heart muscle lipoids, known as the Bordet antigen 

The Rochester Health Bureau Laboratories follow very closely the New York 
State Laboratory Wassermann technic^ As a part of that technic, two controls 
on the anticomplementary properties of each antigen employed are used, 0 1 c e , 
the same amount that is used in the routine fixation test and four times that 
amount, or 0 4 c e These controls are supposed to hemolyze after 15 minutes’ 
incubation in the water-bath at 37° C, to show that the antigen is not anti- 
eomplementary It was occasionally observed that while both controls for the 
eholesterimzed antigen, and usually the 0 4 c c control of the Bordet antigen, 
cleared promptly, the 0 1 c c amount of Bordet antigen would fail to hemolyze 
It was also observed that occasionally most spinal fluids tested on a certain 
day, would give reactions with the Bordet antigen, while either none, or only 
those with a possible luetic history, ivould give reactions with the eholesterimzed 
antigen Serums tested on the same day failed to show this unusual result It 
was found that these reactions of spinal fluid ivith the Bordet antigen took 
place on the days when the controls of the Bordet antigen were apparently 
antieompiementary 

The Bordet antigen used m these tests was an acetone-insoluble fraction of 
lipoids of beef heart muscle prepared at the New York State Health Department 
Laboratories It is described in detail in “Standard Methods of the Division of 
Laboiatoncs and Research of the New A'ork State Department of Health” by 
Dr Augustus B ''.Yadsuoxth in 1927^ (pp 182, 189), as follows 

“Remove the fat, blood vessels, pericaidmm, and endocardium, and cut 
up the muscle into cubes about one inch m diameter Then grind 'the heart 
muscle HI a meat chopper Weigh the ground tissue, and for each 100 grams add 
125 c c of 95 per cent alcohol 

purpose of the akohol is to coagulate tlie pioteins and not to dissolve 
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the fatty substances or lipoids, and, as tbe alcoliol is in coinpaiativclj small pro- 
portion and is immediately diluted ivitli the tissue juice, it exerts but slight dis- 
solving powei 

“Let the mixtuie stand at loom tempeiatiue foi se\eiai days, then filtei, 
spiead the lesidue on tiays in a thm layei and diy m the incubatoi foi a day 
To tbe diied tissue add 200 e c of acetone foi each 100 giams ot tissue oiigmally 
used Mm and leave at loom tempeiatme ioi one veek, shalciiig loi a minute or 
two once a day, then filtei Add 200 e e of fiesh acetone loi each 100 giams of 
tissue oiigmally used, mm, and filtei the next day Remove the tissue to tiajs, 
and diy in the incubatoi foi one day , then pulveiize it finely in a moitai To the 
giound tissue add 200 c c of 95 pei cent alcohol foi each 100 giams ot tissue 
oiigmally used IMis and allow to extiact at loom tempeiatuie foi ten days, shak- 
mg foi a mmute oi two three times a day Then remove the alcoholic exti act by 
filtration through soft filter papei, and stole in the daik at loom tempeiatme 

“Dilute the acetone-insoluble antigen as follows Evapoiate to diyness one 
part of antigen, by^ pipetting the antigen on a watch glass of about six-inch di- 
ameter or m an evaporatmg dish and placing it m fiont of an electiic fan Then 
suspend the chied lesiduum m two and one-half parts ot distiUed water Foi 
example, if 3 e e of antigen is evapoiated to diymess, suspend the diied residuum 
m 7 5 c c of distilled w ater Add the first cubic centimetei slow ly with a 0 2 c c 
pipette and mix as thoioughly as possible with a glass lod attei the addition of 
each 0 2 e c The remamdei ot the watei may" be added lapidly, but make suie 
that the suspension is thoioughly mixed Add the appiopiiate amounts of this 
suspension to the amounts of 0 85 per cent salt solution neeessaiy to make the 
dilutions desiied Mix well by shaking ” 

In this laboiatoiy the antigen is diied m an eiapoiating dish by means of a 
small stream of filtei ed comjiiessed air 

The cholesteiimzed antigen, which laiely" gaie fixation tests with guinea pig 
seiums, was an alcohol soluble fiaction ot lipoids fzom ethei-exti acted heait 
muscle, leinfoiced with 0 4 pei cent cholesteiin It, also, was piepaied at the 
New Yolk State Health Depaitmeut Laboratories in Albany The proceduie 
used in the prepaiatiou of this antigen is also desciibed m “Standaid Methods of 
the Division of Laboratoiies and Research of the New" Yoik State Depaitment ot 
Health” by Dr Augustus B Wadsw'oith in 1927^ (pp 182, 189), as follows 

“Cut and giind the heait muscle, as in pi epai mg tissue foi the acetone- 
insoluble antigen Then spread it in the thinnest possible layei on a clean, smooth 
surface, such as a glass plate oi stone shelf Diy before an electiic fan for fire or 
SIX hours, then turn the tissue w"ith a spatula and allow the other side to dry before 
the fan overnight Bieak up the lesulting dry" sheet of tissue and gimd it again 
Spiead this powder on a tiay and dry" it in an meubator at 37° G for thiee oi four 
days, then pul\ eiize it finely in a mortar 

“Extiact the diy", pulverized tissue with successive additions of ether, m the 
cold room, until the ether is practically water dear, filtering off the ether and re- 
plaemg it w"ith fresh ether daily" After the final ether extraction, allow the tissue 
to dry on a tray until the odor of ether is not evident 

“To prepare the alcoholic extiact of the dried, ethei-extiacted tissue, add 
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10 c c of absolute alcobol pei gi am of tissue aud boil for one hour undei a reflux 
condensei Aftei cooling to loom tempeiatuie, filtei the extiact thiough soft 
filtei papei In case a precipitate forms after standing, refiltei before adding 
cbolesterm 

^ ^ Q|^()l(5s^0j;ixiize lOO or 200 c c poitions of this extiact as needed, by adding 
0 4 gi am pel 100 c e Weigh the cholesterm accmately on an analytical balance, 
place in a clean bottle, and add the measured quantity of alcoholic extract Shake 
the mixture, and, if necessaiy, crush large particles of the cholesteim ivith a glass 
rod Stopper the bottle tightly and place in the ivatei-bath at 37° C until the 
cholesterm is completely dmsohed Leave at room temperature foi twenty-four 
hours and filter, if a precipitate is then evident 

"Dilute the cholestenmzed antigen as follows Pipette the antigen to the 
bottom of a one btei beaker Place the required amount of 0 85 per cent salt so- 
lution in another hter beaker Pour the salt solution onto the antigen as rapidly 
as possible and mix thoroughly by pom mg back and forth from one beaker to the 
other, several times ’ ’ (In this laboratory 100 c e bottles instead of one liter flasks 
are used ) 

‘ ‘ Antigen, before use m complement fixation tests, is titrated for lytic, anti- 
eomplementary, and antigeme properties, the anticomplementary and antigenic 
properties being determined from titrations with at least twenty different speci- 
mens of pooled complement, durmg a period of at least four weeks The dilution 
of optimum sensitivity, -within the range which is antigeme but not lytic or anti- 
eomplementarj', is then determmed by titrations and tests of syphilitic sera ” 

Antigeme dilutions were never used under fifteen mmutes, or over two hours, 
old m this laboratory 

The question arose as to whether this inhibition of hemolysis -was due to an 
anticomplementary action of the antigen itself, or to the complement In order to 
deternune whether the inhibitory effect was due to the antigen, the following 
procedures were earned out (1) Varying the length of tune of drymg the anti- 
gen before dilution, (2) Drymg the antigen by eompzessed air, or by means of 
the electric fan, (3) Addmg the total amount of distilled water in diluting, m 
0 2 c e amounts, or by followmg the directions on the bottle, and adding only the 
first lee m02ec amounts, (4) Prolonging emulsification m the distilled water 
or fairly rapid emulsification, still followmg the directions on the bottle, (5) Usmg 
the stock normal salt solution, or usmg a special normal salt solution made by 
weighmg the salt on the analytical balance, (6) Considermg the possibility that the 
antigen dilution might be hemolytic for sheep cells, and that m the 0 4 c c antigen 
control, this hemolytic property might veil the anticomplementary piopertj To 
test this, 1-10 1-20, 1-30, and 1-40 as well as the routine 1-50 dilution were made 
up , and 0 1 c c and 0 4 c c of each dilution were tested with 5 pei cent cells Mo 
hcmolv SIS occurred ev en m the 1-10 dilution 


Varying these difterent conditions m the preparation of the antigen made no 
difference m the final result This led to the conclusion that the factors producinrr 
the result must be in the complement ° 


It was decided, therefore, to test the mdmdual guinea pi^ serums for nor, 
spceifie (uvabihtv with Bordet's antigen, m addition to the test which had alwavs 



392 


THE JOURNVL OF LuVBORVTORY AND CLIMCAO HEDICIXE 


been earned out routinely wntb the eholcstenmzed antigen, m conformance 
the Neiv Yoik State Laboratoiy Wasseimann technic The test ivas peiformed ac- 
cording to the following directions Piepaie a 1-10 dilution of each guinea pig 
serum, use 0 1 c c seium dilution, add 0 2 e e antigen dilution, fix for two hours 
in the lefrigeratoi at from 3° to 6“ C , lemove fiom the refiigeratoi and add 
02 cc sensitized cells, incubate m the watei-bath at 37° G until hemolysis is 
complete, recoid the time reqmied foi complete hemoljsis with each guinea pig 
serum Include in the pooled complement onlj the seiums with which the sensi- 
tized cells are hemoljzed in less than ten minutes, the others show nonspecific fixa- 
bility and are diseaided as unsuitable for use 

In the course of these expeiiments, serums giving nonspecific fixabdity 
were occasionally included m the pool of complement for the next day's woib, 
sometimes because the majority ot seiums tested were anticomplementary and 
had to be used , and sometimes to observe the eftect in the pooled complement and 
on the antigen controls Attei the tests weie completed, the 1-10 d 2 h 2 t}oas were 
inactivated, and complement fixation tests earned out on them on the following 
daj' Each day a sample of the pooled diluted complement ivas also inactivated, 
and a complement fixation test done on it 

Between Apiil 27, 1931, and October 3, 1931, 100 guinea pig seiums weie 
tested Of this number, 106 oi one-quarter, shoived nonspecific fixability with 
the Bordet antigen, but onij lO w ith the cholestermized antigen Approximately 
one-half (198) gave reactions in the IVasseimanu test w’lth the Boidet antigen, 
but only 34 with the cholestciinized antigen Theie were only 5 serums which 
showed nonspecific fixability with the Boidet antigen, which did not give reactions 
m the Wasseimann test , but theie weie 98 seiums which did not show nonspecific 
fixability in the pieliminai’y test, which did give reactions in the Wassermann 
test 

The suggestion is made that the fact that the tests foi nonspecific fixability 
are held for two hours at ice box temperatuie, w-JiiIe the complement fixation tests 
are held ±oi foui houis, may be of influence here A 1-20 dilution of guinea pig 
seium for the test foi nonspecific fixability is advised by the State Laboratoiy, 
and used there, aud it is possible that the anticomplementary quahty of some of 
the guinea pig seiums ivas masked by the stioiiger hemolytic activity of the 1-10 
dilution 

Kahn tests were done on 60 of the 106 serums which gave nonspecific fixability 
with Bordet 's antigen All Kalm tests were negative 

An examination of the i eeords was made, to see whethei the length of time 
requned for hemolysis at 37° C m the test for nonspecific fixability boie any le- 
lation to the positive Wasseimann tests Following aie the figures foi this tune 
reqmied for hemolysis, ten minutes, 1 seium, nine mmutes, 3 seiums, eight min- 
utes, 8 seiums, seven minutes, 15 seiums, six minutes, 17 seiums, five mmutes, 

9 seiums, fom minutes, 19 seiums, thiee minutes, 26 seiums There were as many 
seiums that hemolyzed rapidly, giiingieactious m the Wasseimann test as seiums 
that hemolyzed slowly 

The age, w'hen tested, of the 1-10 dilution of guinea pig serums had no beai mg 
on the positive results m the Wasseimann tests Sixty-five of the 9S seium dilu- 
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tions IS ere Uventy-foui houis old is lien tested, ivliile only 33 were forty-eigW hours 
old 

These results show that neither the length of time reqnued for complete 
hemolysis in the preliminary test, noi the age of the 1-10 serum dilutions when 
tested, were responsible for the positive i eactions in the Wassermann test 

Recoids weie kept of the 112 pooled diluted complements which were used 
duimg the period while the 400 serums were being tested Of these 112 pools, 
103 had samples inactivated, and lYasseimann tests done A table has been made 
showing the relation between the presence of a reaction inth the Bordet antigen 
m the pooled complement and iiliethei oi not the Boidet antigen controls were 


anticomplementary 


■Wasaermaim - 

antigen controls negaUie 

■17 

Wassermann + 

antigen controls antieomplementary 

41 

Wassermann - 

antigen controls antieomplementarv 

15 

Wassermann + 

antigen controls negative 

0 


Total 

103 


85 ■i4;% agreement 


Of the 15 pooled complementshaving negative 'Wassermann tests and the Bordet 
antigen controls anticomplementary, 13 pools had included in them serums which 
gave reactions in the Wassermann test Of the 56 pooled complements which had 
0 1 e c Bordet antigen controls anticomplementary, only 21 had the 0 4 c c con- 
trols anticomplementaiy, also 

The 400 serums, the results on which have been piesented, do not represent 
400 guinea pigs, but instead, 400 consecutive bleedings To determine the m- 
eidenee of this type of reaction in guinea pigs used here, serums fiom 100 con- 
secutive guinea pigs were tested There were no duplicates in this series Of the 
100 guinea pig serums, 35 either showed uonspeeific fisabihty with Bordet’s anti- 
gen, or gave a reaction with Bordet’s antigen in the complement fixation test 
Sixteen of the 35 guinea pigs were males, and 19 were females 

There wei e 100 guinea pigs which had two or more bleedings Of these, in 46, 
the serum was aliiays satisfactory, in 17, it was always unsatisfactory ivith 
Bordet’s antigen, and m 37, the results of the bleedings varied Of the satis- 
factoiy 46, 21 were males and 25 were females, of the 17 unsatisfactory, 9 were 
males and 8 were females , of the 37 variables, 22 were males and 15 were females 
These tests were earned on into January, 1932, in order to include in this paper 
the results on as many guinea pigs as possible 

Apparently the sex of the guinea pig is not responsible for the nonspecific 
fixability with Bordet’s antigen, nor for its variabihty m the same guinea pig 
Tiielve of these guinea pigs were examined for lesions suggestive of spiro- 
chetal infection ot the genitalia No pathologic conditions iiere seen Seeietions 
trom the genitalia of these animals were examined by dark-field illumination 
Coarse, thick spirochetes and smaller short spiral forms were found m specimens 
from 7 of the animals None of the spirochetes resembled Spirocheta cumculi 
A search of the literature reiealed an article by V Tomasek on this snbieet = 
The author noted that some indiiidual samples of gumea pig serum reacted non 
specificallj iMth Bordet’s antigen, but gaie no reaction with Kolmer’s antmen 
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He found that cold Aveathei, and lack of gieen food m Avmtei, weie contiibuting 
faetois because the laigest numbei ot unstable eoinplenieuts Aveie found at this 
tune But he thought the method of piepaiation of the antigen was the cause, 
and that it was piobablj'- due to the pi elimina) y evtiaction of the beet heart with 
acetone, since plain alcoholic extracts, and the preliimnarj extraction u ith ethei 
(as in Kolmei ’s antigen) do not result in nonspecific fixabihty Ho thought it 
piobable that the extiactiou uith acetone changed the pioportion of the lipoids 
of the extiact, and that this cpiantitative change might be the cause of the anti- 
complementaiy poner 

Tomasek thought it extiemelj’- impoitaut to test each guinea pig serum for 
anticomplementaiy propeities, and not to pool such seiums nith those nhich le- 
aded noimally, because the mixture otpooi and normal complement is sometimes 
fixed by Boidet s antigen in the same waj that the ueak complement itself is 

The tests earned out hcie ueie duiing late spiiug, summei and eaily fall, 
when cold weathei uas not a contiibuting factor 

This papei was piesented befoie the meeting of the New Yoik State Associa- 
tion of Public Health Laboi atones in Albany on November S, 1931 Discussion 
brought out the fact that at the State Laboratory uheie ineliminarv tests for 
nonspecific fixabdity mth both antigens are done on all guinea pig serums to be 
used as complement, only a small number of seiums react with Boidet's antigen 
This does not confirm oui results Another laboratory in the state, which carries 
out a large number of Wasseimann tests, but which does no piehmmary tests on 
guinea pig seiums, leported tliat it also found manj spinal fluids positue rvith 
Bordet’s antigen, but not uitli the cholesterinized antigen, this bears out oui 
findings 

It was suggested that possibly' the diet of the animals might be an impoi tant 
factor The guinea pigs used here aie led, the ymai round, on a diet of cabbage, 
alfalfa, and oats The alfalfa is cut fiom the grounds suiioiuiding the animal 
house and in the summer it is fed to the animals gieeu, but in the n inter it is 
dried Ninety per cent of the guinea pigs used heie are purchased from dealers 
in Rochester and vicimty 

It was also suggested that the leason why senims were not afteeted like spmal 
fluids m the Wasseimann tests was due to the buffer action of the seiums 

No suggestion was offered as to why the 04 ce antigen controls often 
hemoly'zed while the 0 1 e c controls did not 

Since this paper was piesented, pielimmaiy tests for nonspecific fixability 
■with both antigens were earned out, using both 1-10 and 1-20 serum dilutions 
One hundred and nmety' consecutive serums w ere tested With Boidet’s antigen, 
23 seiums showed nonspecific fixabihty with the 1-20 dilution, and 19 with the 
1-10 dilution With the cholesterinized antigen, 25 showed nonspecific fixabihty 
with the 1-20 dilution, but only 11 with the 1-10 dilution These figures show 
that the 1-20 dilution shows up many more cases of nonspecific fixabihty with 
the cholesterinized antigen than does the 1-10 dilution, but that with Boidet’s 
antmen, the difference between the two dilutions is much less maiked In the 
1-20 dilution about the same numbei of guinea pig serums reacted with each anti- 
gen, about one-half (13) reacted with both antigens 
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It seems ga ident that it is bettci to use a 1-20, than a 1-10 dilution of guinea 
pig seium foi tests tor nonspecific fixability 

SUUMiVRY 

The lesults piesented in tins papei show 

1 Guinea pig serum is moie apt to show nonspecific fixability uith Boidet s 
antigen than with the cholesterinized antigen {lOG out of 400, as against 40) 

2 Seiums showing nonspecific fixability with Bordet s antigen uill usually 
give reactions in the Wasseiinann test (oulj 5 out of 106 did not) 

3 Many serums in a 1-10 dilution not showing nonspecific fixability uith 
Bordet’s antigen will give a reaction with the Wassermann test (98 out of 400 
did) Some of these might have shown nonspecific fisability if tested in a 1-20 
dilution 

4 These serums showing nonspecific fixabihty with Boidet’s antigen give 
negative results with the Kahn test (All 60 tested out of the 106 weie negative ) 

5 The length of time required for hemolysis in the test for nonspecific 
fixabihty, and the age of the 1-10 dilutions of guinea pig serum when tested, have 
no bearing on the occurrence of a leaetion in the Wassermann test 

6 There u as fairly good agreement (85 44 per cent) between the presence or 
absence of a leaction in the 'Wasseimann test on the pooled diluted complement, 
and the presence or absence of anticomplementary action in the Boidet antigen 
controls 

7 The seiums of 35 per cent of 100 diffeient pigs bled and tested consecu- 
tively showed nonspecific fixability with Boidet’s antigen, or gave reactions with 
Bordet’s antigen in the complement fixation test, oi both 

8 Of 100 guinea pigs which were bled two or moi e times, in 46 the serum 
was always negative with Boidet’s antigen, in 17 it was always unsatisfactory, 
and m 37 variable 

9 The sex of the guinea pig did not seem to be a factor in the quahty of non- 
specific fixabihty with Bordet’s antigen, or of its vaiiabihty in the same guinea 
pig 

CONCLUSIOKS 

Since at least one-third of the gumea pig serums tested m this laboratoiy weie 
not suitable for use mth Bordet’s antigen, and since the inclusion of unsuitable 
scrums in the pooled complement gave use to appaiently nonspecific reactions 
with Boidet’s antigen on spinal fluids, it is obvious that all guinea pig serums 
should be subjected to a pieliminaij test for nonspecific fixabihty ivith Boidet’s 
antigen, and only tliose serums which do not react with this antigen should be 
included in the pooled complement 
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THE SPECIFICITY OP THE KAHN TEST IN iMAL-YRIA’ 


Claude E Smith, M D , Detroit, JIigh 


'T'HERE ha\ e been many i epoi ts in the liteiatiu e of nonspecific Wasseimann le- 
aetions m malaiia Y'eil and Biaun* lepoit false positives in nialaiia Others 
using a vide variety of technic leport false positive leaetions, but Kolmer- states 
that “The seia m acute tebiile diseases maj' become somewhat moie anticomple- 
mentary than usual but ivith due eaie in technic these nonspecific positne Wasser- 
mann leactions can be avoided ” The fact ot leportcd false positiie Wasseimann 
reactions m malaiia has peihaps led to an idea that positne serology in malaria 
patients is not ti ustw oi th} 

I am unable to find lepoits ot lalse positive Kalm leactions in malaiia, but, 
m regal d to the f ebi ile diseases, J iii-W u-Mu and Keim“ i eport a senes of Kahn and 
Kolmei examinations in febiile diseases including pneumonia, tjTihus, lelapsmg 
and typhoid fevei They find that the Kahn reaction is not appieeiably aftected by 
the febrile reaction in these diseases Besancon and Hayei^ made a study of the 
Kahn leaction duiing chill and fe\er due to nonspecific protein They state that 
the Kahn test show s a tendency toivaid negatic it j m both clidl and fever 

The blood examinations lepoi ted in this communication ivcie done in the hos- 
pital of the Cia, Poid Industiicl do Biazil, situated in the Amazon Rnei Yalley, 
foul degiees south of the equator This is a highly malarious section and one in 
which the incidence of sjqihilis is known to be Jugh Taws is also faiily pievalent 
Marwell"' and others have shown that positive Kalm leactions aie obtained fiom 
the blood of patients sufiering from jaws Badgei® has shown that the meidenee 
of positive Kahn tests m leprosy is high, and, since leprosy is very pi evalent in the 
Amazon valley, this f actoi cannot be discounted How evei , none of the patients in 
this senes weie sufiering from eithei lepiosy oi yaws in a stage that could be lecog- 
nized clmically 

The routine diagnostic test with serum as described by Kahn was done in these 
cases The antigen was purchased from American biologic houses manufacturing 
it ^ Readings w ere made in accordance with the insti actions given by Kahn ® 

The pioeedure was as foUows 

Blood smears foi malaria and blood foi Kahn tests were obtained loiitmely 
from newly admitted patients The malaria smears were stained with Wright’s 


stain and examined immediately The Kahn tests weie done at luteivals of from 
two to three days The temperature recoided here is the admission tempeiature 
Repeat examinations were done on those patients who could be located after three 

to SIX weeks 


The results of the tests fall into the folIoA\ mg groups 


Positive malaria and negative Kalm 

116 

Positive malaria and positive H-i-l- Kalin 

61 

Positive malaria and positn e 4++ Kahn 

6 

Positive malaria and positive -H- Kahn 

11 

Total 

194 


‘ReceUed for publicaUon February 15 1932 
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The above figures show 60 pei cent of the Kahn reactions negative, or that a 
preponderance of patients acutely sick of malaiia have negative Kahn reactions 
On the other hand 40 per cent of the Kahn reactions are positive which is cer- 
tainly a high percentage Hon evei , the incidence of cbnical syphilis is very high, 
numerous cases of yan s ai e seen and leprosy is n idespread The general incidence 
of positive Kahn reactions is 41 per cent, 452 positii e m 1099 reactions So that 
the incidence in this group of malaria patients is sbghtly less than the general 
incidence 

Of the positive Kahn reactions it nas possible to repeat 45 after an interval 
varying from three to six weeks At this time all were clinically well of malaria, 
without fever, and showed negative blood sbdes 

Besidts of 1 epeat examinations ( positive Kahns) — 


Eeaction same as first test 39 

Increased from 4+ to 44-H- 3 

Increased from +++ to ++++ 1 

Decreased from mi to ++ 2 


The group of 4 patients whose reaction had mcreased had taken no treat- 
ment, while those 2 whose reaction had decreased had each taken 6 injections of 
neosalvarsan 

Eleven of those who had negative Kahn reactions and positive blood smears 
were repeated when free of malaria Their Kahn tests all remained negative 
Relation of admission tempei ature to Kahn i eactions — 

Of the 78 patients vho showed both positive Kahn reactions and malaria on 
examination, the admission temperature was as follows 


Normal 

37° C 

13 

Subnormal 

35° 37° C 

18 

Abnormal 

37° 40° C 

47 


Of the 116 patients showing negative Kahn test and positive malaria, the ad- 
mission temperature v as as follows 

Normal 37° C 16 

Subnormal 35° 37° C 31 

Abnormal 37°“t0° C 69 

These two tables show that essentially the same temperature reaction occurs 
in the group shoning positive Kahn tests as m the group showing negative Kahn 
tests, 60 per cent of those nith positive Kahn tests show fever, while'^59 per cent 
of those luth negatne Kahn tests shov fever These tables also show that the 
febrile gioup of 116 patients jneld 40 per cent positive Kahn reactions and m 
the group slioning no feier the incidence of positive Kahn reactions vas also 


St7MM,lET 


malaria 


Kalm tost, ttoro dono on tho blood o£ 19i potent, ttho ttere acutely s.ck o£ 


The incidence of positue Kahn tests is sli"htlv less m tb.c ..i 

all admissions to this hospital ^ ^ ^ 
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Repeat exanimations of 56 patients weiQ done and yielded essentially the same 
lesult as the fiist ei-amination 

The pi eponderance of Kahn tests ai e iiegati\ e 

Those having fevei show the same meidence of positn e Kalms as those not 
having fevei Both of these figmes aie appioiiiuately the same as the geneial in- 
cidence of positive Kahn tests 


CONCIiOSIONS 

The specificity of the Kahn test is not affected by acute lualaiia, oi its febiile 
1 eactioii 

RCrEREYCES 

1 Weil, E, and Braun, H Uber die Eiitwickluiig der Strodiagnostik bei Lues, Wien klm. 

Wclinscbr 21 624, 650, 93S, 1008 

2 Kolnier The Specifioiti, Scusitivencsa and Practical Value of the Kolmer Wasscrnimu Beac 

tion. Am J Sjph 18 248, 1029 

3 Jui Wu Mu and Ktim Arcli Derniat A Syph 17 3S7, 390, 1928 

4 Besancon, J oliu H , and Maj tr. Term H The Sensitivity of tho Kohiitr and Eahn Tests Pur 

mg ChiU and Perer, J L ui A Clin Me 0 15 25 29, 1929 
0 Maxwell, J S J Trop Med 30 294 296, 1927 

6 U S Public Health Heports, 46 Ho 17, 1931 

7 Digestive Ferments Coinpanj and Parke Daiis A Compmj, Detroit, Mah 

8 Kahn, B L Kahn Test a Pnctit il Guide, 1928, Wdlnnis and Wilkms 

Henki Foed Hospit-u, 



LABORATORY METHODS 


A COLORIMETRIC METHOD FOR THE ESTBIATION OP 
UROBILINOGEN IN URINE AND PECES 


L D Scott, London’, Exgi AXD 


T he leaction of Ehrlich.^ for the lecogmtiou of urobiUnogen in urine is too well 
known to need but a casual i ef erence since it w as fii st described by hini in 1901 
"While investigating the aniline djes foi their effects upon tiypanosomes, Ehrhch 
noticed that the addition of paiadimethylaminobenzaldehyde to eeitam fresh 
urines produced a bright red coloration 

Two years later Pappenheim- called attention to the fact that the reaction only 
occurred in those uimes that, on standing, gave the leaction for mobilin Later, 
Neubauei-^ demonstiated that the leaction was due to urobilmogen, a colorless 
chiomogen which giadually becomes conveited into uiobilm by the action of light 
and oxygen 

Although after these many >eais lather stiong criticisms of the reaction ha\e 
appealed, the simplicity of the test has alwajs insuied for it a permanent, if not 
pal amount place 

It was therefore decided to ascertain how far the reaction could be applied for 
a quantitative method Investigation showed that it was capable of apphcation to 
urine and feces, and that this quantitative piocess preserves the simplicity of the 
original reaction 

The limitations of this process aiose from the fact that if the led coloration 
produced by the aldehyde salt fiom urobilinogen were to be compared against a 
standard solution ( and it follows that tor com enieuce the standard must be an arti- 
ficial one ) , the j ellow coloi of the ui me wmuld sei lously intei f ei e with the compai i- 
son Also the yellow color of the reagent itself, as w ell as the ^ ellowish green color 
produced by it fiom uiea, would lendei comparison impossible Then theie are the 
other various piactieal points of difficulty that ha\e been raised in the past which 
ha\ e to be consider ed They maj be dn idcd into the follou mg categoi les 

1 The reaction is not consistent u ith lesults, due pi esumably to the many va- 
riations 111 the technic lecommended to bring about the reaction This point alone 
emphasi/es the need for a standard method 

2 Likewise, the ingestion of certain drugs such as hexamethj lamiue oi anti- 
pyime aie known to pioduce urobilinogenuria 

3 The pieseiice ot acetone in the mine must also be excluded as it pioduces a 
sumlai coloiation 


I And again the cftcct ot hjdiocliloric acid m excess on othei uiinaiy pm. 
incuts produces i maiked led i oloi at ion hence an excess ot the aldehs de salt must 

First, the pi oblem rcsoh ed itselt into finding a quantitatu e method emplovin- 
ddcludc salt 01 Lhihch, md th it tlu red color so produced from uiobiJinm-en 

300 
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under standard conditions, to be fieed fiom tlie yellow eoloi of the urme, and then 
compaied against a standaid solution 

Second, the pi esence of di ugs in the luine do not cause a leactiou chaiacteiistic 
of the pi otochrome, but, of coiu'se, the uiobilinogeuuiia caused by the ingestion of 
di ugs IS not pi e\ entable 

Third, this special dilution emplojed pi e\ cuts acetone and diacetic acid leact- 
ing to give the slightest i ed coloration 

Fovuth, the amount of hydiochloiic acid mtioduced with the benzaldehyde 
salt IS such that no reaction can oecui inth the uiiuaiy pigments 

The method as piesented heie may be summarized as follows 

A measuied amount of mine is treated with an appiopriate amount of a spe- 
cially prepaied solution of paiadimeth 3 daminobenzaldehjde Attei standing foi 
a giv en time the mixtui e is heated undei staiidai d conditions in a boiling ivatei bath 
foi a short peiiod, and aftei cooling the coloiation so produced is e\tracted wnth 
amyl oi buti 1 alcohol This extracted red coloration wduch is practicallj' fiee from 
foreign mateiial and othei interfeiing color’s, is then compared in the colorimeter 
against a standaid feme thiocyanate solution almost identical with that employed 
by Van den Beigh* for the estimation of bilirubin m blood 

The urines examined are fiom such cases wheie uiobilinogen appears in the 
mine, i e , with hepatic diseases, diabetes mellitiis, tubeieulosis, infectious diseases, 
\ iscei’al hemoi ihage, and heai t diseases iii stage ot decompensation 

Solutions 

1 A special dilution of Elirlicli’s bouzaldeliydc salt Paradimctlijlaminobenzaldeliyde 
10 gm Pure concentrated HCL 100 c c DistUled water to 300 c c To about 100 c c of distilled 
water add the 100 cc of concentrated hydrochloric acid, mi'^ and then add 10 gni of paradi 
methylaniinobenzaldehyde Finally make the volume to 300 c i with distilled water 

2 A saturated aqueous solution of ammonium sulphate 

3 Pure amyl and buty 1 alcohol 

4. Special large thick walled test tubes (Monax combustion tubes 0 inches by inch) 
graduated to hold about 25 c c 

5 Standard ferric thiocyanate solution as modifiid by the author in a recent paper 

StocJv Solution A — ^Dissolve 0 1508 gm of ammonium iron alum in 50 c c of 
concentrated hydrochloric acid, and then add water to 100 c c 

Foi Stock Solution B — Take 10 c c of Solution A, plus 25 c e of concentrated 
hjArochlorrc acrd, and water to 250 c e This final solution is qmte stable and keeps 
for several months Then for the comparison standaid take 3 c c of Solution B, 
plus Sec ot 20 per cent potassium thiocj’anate, mix well, and extract with 12 c c 
of amyl or butyl alcohol depending upon the alcohol used loi the extraction of the 
unknown solution 

This standaid corresponds to a concentiation ot 1 ui 200,000 of azo-bihrubm, 
or 0 5 mg (1 Van den Beigh unit) 

As there seems no objection to this arbitiaiy standard both foi quiclniess and 
simphcity^ it has been adopted foi the aldehyde leaetioii, substituting uiobilinogen 
for the above dilution ot 1 in 200,000 of azo-biliiubiu 

METHOD 

To 10 c c of a fresh urine in one ot the thick walled test tubes add 0 5 e c of 
Ehrlich’s reagent After standing for ten minutes at room temperature to allow 
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“coupling” to take place, immerse the tube in a beakei of boiling watei foi evactly 
one minute Then cool immediately in lunnuig watei The coloration so produced 
IS extracted by adding 1 c e ol satui ated solution of ammonium sulphate plus 10 c e 
of amyl oi butyl alcohol, and shaking thoioughly foi about one minute Now allow 
the alcohol loughh to sepaiate, aftei which it can be pipetted or decanted into a 
large centiifuge tube and then spun foi a few minutes to sepaiate the alcohol 
completely 

It would be as well to mention befoie pioceediiig that expeiience has shotvn the 
butyl alcohol to be supenoi to the amyl alcohol, m that it does not produce such a 
persistent emulsion with piotem and such like interfering substances as does the 
amyl alcohol It can also absorb a fai gieatei amount of ‘ ‘ azo-urobilinogen” which 
is to a distinct advantage when used foi the feces process where strong colors have 
to be dealt ivith The extracted i eddish pink color produced from the urine is then 
compared against the non rhodanate standard which should be of half strength 
(1 5 c c Solution B, 1 5 c c of 20 per cent potassium thiocyanate, 12 c c butyl al- 
cohol) , as this IS most suitable for compaiison ivith the majority of urines A cor- 
rection must, of course, be made in the final calculation to account for this 

As regards the unknoivn solution a characteristic reddish pink coloi is only ob- 
tamed in those urmes where the urobilinogen content is raised above the so called 
‘ ‘ normal ’ ’ limits, while with strictly normal urines the alcoholic extract is colored a 
faint broivn tinge, which is quite incomparable against the ferric thiocyanate 
standard 

The calculation is as follows 

Standard Alcoholic extract m c c (10 c c ) Strength of standard 

X X 

Unknown Aonount of urme used (10 c e ) (0 5 or 0 25 mg , n e 

1 or 0 5 unit) 

equals units of urobilinogen per 100 c c of urme 

Table I shows some of the findings by this method 


Table 1 


TYPE OP CASE 


Tlurtj normal subjects 
Three cases of diabetes meUitus 
Heart disease 

Tno cases of pulmonary tuberculosis 
Pernicious anemia 
Postoperatue cholccysteetomi 
(A) Acholuric jaundice 
TjTJhoid fever 

of catarrhal jaundice 
Henioljtii, jaundice 
(C) Cirrhosis ot luer 
(U) Incmia 
(P) Spltiim anemia 
Puhiu.iury tuberculosis 
UiiiioUtic jaundice 


IN UNITS 


0 to 0 50 
r 0 33 
f 044 
L 0 89 
28 00 
r 0 23 
\ 0 59 

2 50 

4 00 

2 53 

3 55 

7 85 

5 20 
10 53 

185 

2 49 

ICl 

li30 


ueobilinoqen 



016 
0 22 
0 44 
14.00 
Oil 
0 29 

125 
2 00 

126 
177 
3 92 
2 60 
5 27 
0 92 
124 
0 80 
715 
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Fiom the abo\e icsults it will be obsei \ ed that a leaction is only obtained it the 
uiobilinogen content is ovci 0 20 unit and it below this amount, as pieviously 
stated, only a bio wnish -3 ellow tinge IS exti acted, and that the leal abnoiinal 
urobilinogen content of tlie mine is abo\e 0 50 unit, but that mines fiom appaient- 
ly noimal individuals xnaj gi\ e a leactiou ivhich lies between 0 20 and 0 50 miit 

Befoie pioeeeding ivith the details oi the analj sis foi the mobilinogen content 
of feces, it iviU be as well to letei to the slight diifeience in technic as that used foi 
the mmaij piocess 

Firet, a suspension ot leces is made in watei, and attei thoiough mixing to en- 
sme an e\ eii emulsion, the aldehyde salt is added The amomit of this salt added is 
in excess of that used foi the uiine analysis, as some of the HCi m the leagent will 
be bufteied by the local mateiial Aitei the standaid heating conditions, ammon- 
ium sulphate is added to the cooled solution, the addition of which not only aids in 
the sepal ation oi tlie solid mateiial fiom the akohol, but also causes complete ex- 
tiaction of the led coloiatiou, bj the butjl alcohol Aftci eentiifuging, the clear 
red alcohobc laj ei is tiansfeiied to the eoloiimetei, and compared against the non 
ihodanate standaid 

Second, as the leddisli pink coloi so piodueed is most pionounced wuth the ma- 
jor ity of feces it IS usual to make the eonipaiison against a double oi even a quad- 
rupled standaid 

Thud, to prevent any pink coloration due to a leaetion betiveeu indol in the 
feces and the ben 2 aldehj"de solution, the same dilutions ai e emploj ed as those used 
for the 111 me method 


METHOD 

Into one of tlie thick walled test tubes weigh out 0 5 gm of w et leces Suspend 
this in about 5 c e of watei bj nisei ting a lubbei stopper and shalang molently to 
bi eak up any hai d solid matei lal that may be pi esent To the lecal solution is now 
added3cc ol Ehilich’siea gent and aftei dilutingthe loluine tolO c c withwater, 
agam nux well Aftei standing at room temper atm e foi ten minutes, immeise the 
tube m a beaker of boibng watei for one nunute, and then cool Two cubic centi- 
meters of saturated solution of ammonium sulphate ai e added followed bj'- 10 c e of 
butyl alcohol Now mix thoioughljN and the alcohol is then allowed to separate 
roughlj- as specified for the mmaiy process Fipette oi decanter the supernatant 
mateiial mto a centrifuge tube and then spin loi fir e nmiutes or so, or until the al- 
coholic exti act IS eleai If the coloi of the unloiown solution is still too deep e\ en 
for the quadi ujiled standai d, it may be diluted w ith a fur thei addition of butj 1 al- 
cohol, but for most cases it will be found that the double standaid (6 c c of Solu- 
tion B, 6 c c of 20 per cent potassium thiocyanate, and 12 c e ol butrl aleoliol) is 
most com enient 

Finally it must be i emembei ed that foi the ru me or the feces pi ocess the opera- 
tor must himself judge the most suitable standaid foi eompaiison with the uu- 
knorvn solution, and also that this eompaiison must alwai's be calculated as foi the 
1 unit standaid (0 5 mg ) 

A small quantity of wet f eees, about one gi am, is then di led in a small evapoi a- 
tion basin to constant weight, and the iiecessaiy collection is made m the final cal- 
culation to allow foi the watei peicentage in the feces examined 
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The calculation is as follows 

Standard Pilntion of (10 e e ) color in c c Strength of standard 

• y X 

Unknown Amount of wet feces taken (0 5 gm ) (1, 2, 3, 4 units, i e 0 5, 1, 1 5, 2 mg ) 

equals units of urobilinogen per 100 gm of wet feces 

The following foini contains the directions foi the coirection of the watei per- 
centage of the feces 

Exactly one gram of wet feces is weighed out into a small porceiam dish or crucible and dried 
to constant weight by means of a boiling water bath and a vacuum dessiccator Suppose for ex 
ample the weight of the dish plus one gram of wet feces is 18 8060 gm , the weight of the dish alone 
bemg 17 8060 gm After drying, the weight is 18 1936 gm Therefore, the weight of dry mate 
rial m 1 gm of wet feces amounts to 0 3876 gm This figure multiplied by 100 gives the percentage 
of sobd contained in the sample of wet feces In the example quoted it will be 38 76 per cent 

As the original equation expresses tbo urobilinogen content in units per 100 gm of wet feces, 
the result obtained multiplied by 

100 


amt of sobd material 
expressed in percentage 

will correct the urobilinogen content for 100 gm of dried feces 

The above illustration, as well as the final equation, are selected from Case 1 in Table II 
given below The wet feces contained 92 3 units urobibnogon per 100 gm The solid material was 
38 76 per cent Therefore, 100 gm of dry ftces will contain 

100 

■ =2381 units 

92 3 X 38 76 

Table U epitomises the results obtained by this method of analysis 

Befoie summaiiziag tlie above results, it would be inteiestmg to give some 
notes of the individual eases exanuned 

In the mmaiy analysis of Case A, no bile pigments ox salts could be detected, 
but the V an den Beigh leaetion m the blood gave a delayed duect reaction the in- 
diieet test shotvmg 5 5 units of bilirubin 

CiSE B —Bile absent in the mine, but the reaction for bile salts was strongly 
positive The blood gave a delayed diiect leaetion ivith a content of 3 3 nnits”of 
bile 


aiSE C —No bile pigments or salts present in urme The direct reactions for 
bile m the blood weie negatn e, but the indirect leaction gave 0 81 units of biluubin 
CisE D— The urine gaxe a practically nomal content of urobilinoiren but 
the feces contained a large amount of the chiomogen which would be expected in 
tmstj'peof case ^ 

iccsto?"™ ■ “»'«'■ “<» e^amlnat.ons axe most m- 

ato hr".. tL” of W>rabm, txhile tie bile salt conteat xras 

..Mcxl The 1 y"'"*'””"''' '““'0“ of oomse, negatixo, as weald be ev 

lue aimUtaamirtr’l'T'''? or sails Tie blood gaie oc»j- 

.WM.,., fox h,laab.„, but a posxt.xe xad.reet re.et.oa eonespoadxt 
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Table II 






tmOBILIVOGEV 

CONTENT 

TYPE OF CASE 


! COLOR IXD XATLBE OF FECES 


COnRECTED FOK ITATEP 





UMTS 

PERCENTAGE 



1 



UVITS 

MG 



I ■ M 

In all SIX cases color normal, light broivn 




Normal feces 1 "] 


■g q 38 76% 


92 3 

2381 

119 0 

“ 1 


aS 23 57% 1 

30 01% 1 


82 2 

348 6 

174.3 

3 ! 



61 7 

205 5 

102 7 

4 


g S 34 60% ^ 


97 7 

282 3 

1411 

5 


U -2 21 73% 


74.8 

344 2 

1721 

6 J 

1 

(51 42 47% 


130 0 

306 0 

153 0 

Pancreatic insufficiencj 

Very pale yellow Pat content 57 51% 






Sobd material present in 28 01% 

27 3 

97 4 

48 7 

(D) Anemia 


Dark broim 28 98% solid material 

120 0 

414 0 

207 0 

Hemolj-tic jaundice 


Dark dry feces Sobd material 31 84% 

166 6 

532 2 

2616 

Pernicious anemia 


Dark brown Solid material 32 30% 

171 1 

529 7 

264 8 

Cholangitis 


Color, brown Sobd matter 24 3% 

103 0 

415 3 

1 

207 6 

Gross diarrhea 


Sobd matter 8 84% 


67 5 

763 5 

331 7 

Gastroenterostomy 


Very pale yellow Gave very strong mer 

50 0 

- 277 6 

I 138 8 



curie chloride (Schmidt ^s) 

reaction 






1 for bile piffnients Unaltered bilinibm 






present to extent of 133 2 

units on 






V den Bergh scale Sobd 
18 01% 

materia] 




(E) Carcinoma of head 

Very bght grey Sobd matter. 

44 057% 




of pancreas (causing 

Pat content, 41 73% 



Drobibnogen com 

obstructive jaundice) 




pletely nc 

■gitive 

Anemia 


Dark broivn Sobd material 19 26% 

87 0 

452 0 

226 0 

(P) Splenic anemia 

Dark broivn feces Solid percentage 

1413 

667 4 

333 7 



1 2117% 

1 





Catarrhal jaundice 


Very pale yellow Sobd percentage 

87 0 

166 2 

831 



52 35% 





Five cases of obstruc 

Pale grey 



Completely 

negative 

tive jaundice 





1 



to 3 2 units Tlie i esult of the feces examination for urobilinogen is recorded m 
the lattei tabulation 

Lastly, the lesults fiom the feces pioeess may be briefly concluded as follows 
The urobilinogen content of noimal feces is much too laiiable to obtain any 
normal limits, but it will be obseived from Table II that it is much lower than that 
obtamed from such eases as anemia, pernicious anemia, and hemolytic jaundice, 
where the urobilinogen content is high 
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AgaiE with many diseases of the liver such as partial obstiuetion of the bile 
passages or complete obstruction, the chromogen content is certainly decreased m 
the former, and completely absent oi mere traces present in the latter disease 

In conclusion, just two points of practical importance may be mentioned, these 
being that the urine and feces samples should he quite fresh and examined as soon 
as possible, otherwise paradoxical results will be obtained Also the reddish pink 
coloration produced from urobilinogen should, if possible, be compared m the 
colorimeter at once, as fading may occur 

scniMABY 

1 Use is made of a simple and ready reaction for the detection of urobilinogen 
in urme This reaction of Ehrlich is extremely delicate, while the reddish pink 
coloration produced from the ehromogen m urme and feces with paradimethyl- 
aminohenzaldehyde, can be matched against a standard solution thus enabling an 
estimation to be made 

2 The quantitative process may enable a positive diagnosis to be made as to 
whether the amount of urobilinogen is abnormal or not For instance, m such eases 
as pernicious anemia or hemolytic jaundice, there is a marked secretion of uro- 
hibnogen in the urme and a raised amount m the feces, whereas m cases of partial 
or complete obstruction of the liver, the ehromogen content of the feces is decreased 
or entirely absent 

3 The test is of great practical lalue for the detection of “latent” jaundice 
when there is a marked secretion of nrobilmogen In this respect it is more delicate 
than the Van den Bergh reaction 

4 Vanous alterations m the ongmal reaction have improved the technic and 
enabled an estimation of the ehromogen to be made 
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SURGICAL ilAGGOTS IN THE TREATilENT OF INFECTED WOUNDS, 
CULTURE OF STERILE MAGGOTS® 


Willi vm Robia’sox, Pir D , W vshixgtox, D C 


A TTENTION has beeu diiected m the last thice jeais to the beneficial efiiects 
pioduced by blonfly laiiae in the tieatinent of chronic osteomj elitis and 
othei infected noiiuds Since the publication in 1929 and 1930 of Di Wni S 
Baei’s remaxkable icsults,'*- fiom the use of masgots in osteoinj elitis, his 
method has been employed nith success in a uumbei of hospitals in Gie United 
States and Canada Theie haie also leceutlj' apiieaied in the medical liteiature 
seveial ai tides (listed at the end of this papei) dealiu" with laiious aspects of 
cultme and tieatment and desciibing lesults obtained 

This treatment necessitates the pioduction ot huge numbers of steiile mag- 
gots thioughout the yeai, and piesents a pioblem lequiiiiig detailed humiledge 
ot a special natuie It is possible foi hospitals to puichase steiile maggots iead> 
foi use, but often it is moie satistactoiy to leai them as needed The present 
coiitiibution describes in detail eultuial methods nhich aie being used nitli good 
lesults in this laboiatoiy, and also discusses the necessaiy steiiliziug technic 
The gieen-bottle blowfly (Liicilia seiicata Meigcn), deseiibed in this aiticle, is 
a satistactoiy species toi eultuial pui poses and foi use m wounds 


ESSrXTLUi TE-ITURES OP LIFE HISTORL VXD H VBITS OP THE BLOWPL\ 


T/ie Egg — Eggs aie nunute, white, and elongate, and aie laid in cliisteis 
upon meat Thej^ aie soft and easily ciushed, ami should be handled eaietullj 
Hatelmig oecuis at meubatoi teiupeiatuics within twenty -fom horns 

The Laiva ot Maggot — The maggots iihieh eineige from hatclied eggs le 
quiie access to food, otheiwise thej would peiish Foi oidinaiv leaiing 
pui poses, theiefoie, it is best to allow the eggs to lemain upon the meat where 
the flies have laid them This meat keeps the eggs moist and seives as food foi 
the maggots Foi the pioduction of steiile maggots a special food is piepaied 
and wall be deseiibed latei 

The maggot is pointed at the head end and has no ej es It feeds upon meat 
and takes up its food chiefly in liquid foi in Bieathmg takes place mainly 
thiough two spiiacles in the iiosteiioi end Maggots develop qiiicldy and m five 
to seven days become full giown They then cease feeding and wandei foi a 
time in seal eh of a secluded place in which to pupate A layei of sand provides 
a suitable enviionment foi pupation 

The Enpa — ^Aftei it is quiescent the maggot becomes oval in shape and 
brownish in coloi Tiansfoimation fiom the maggot to the fly then takes place 
and occupies usually about seven dajs Tlieie is no feeding in tlie pupal stage 


‘From the Diiision of Insects Affecting Alan and Animals 
States Department of Agriculture 
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In tlie piepupal stage fmthei deA-elopment may be delayed for several 
weeks, if desued, by placing the insects in cold stoiage at a tempeiature 
of 4 5° to 7 0° C (40° to 45° F ) Normal development may be induced by re- 
placing them in a temperature of 26 5° C (80° F ) 

The Adult oi Fly—Aiter the adult emerges from the pupal ease it soon 
commences to feed Flies have been found by Baer* to thrive well upon a mix- 
ture of 70 e c of water and 30 c e of honey, to which is added 3 gm (about 
one-quarter cake) of yeast A pad of absorbent cotton about 2 inches square 
IS placed in a Petri dish and thoroughly moistened with the mixture Granu- 
lated sugar, as used by Miller,** also appears to give good lesults AVith sugar, 
a water-fountam dish, as desciibed by Murdoch and Smart** or Millei should be 
added In another dish is placed a piece of lean beef about 2 inches square for 
the flies to lay eggs upon 

Females commence to lay eggs about five days after emergence The num- 
ber laid daily by one fly varies considerably, but averages about 100 The egg- 
laymg period may extend over three to five weeks, but a colony should be 
destroyed ivhen egg production falls below a satisfactory level 

Tempeiature and Humidity Beqmiemenis — All stages from the egg to 
adult appear to be adaptable to a fairly wide lange of temperature — ^from 24° C 
(75° F ) to as high as 35° C (95° F ) in summer It is best, however, to use 
a constant temperature in ordei to eontiol the rate of growth and activity A 
temperature of 26 5° C (80° F > has been found satisfactory The degree of 
humidity in the air is of considerable importance, and here again a wide range 
is possible, from 40 to about 80 per cent relative humidity being tolerated but 
55 to 65 per cent giving good results 

Continuous Bi ceding — The hfe cycle from egg to death of the female is 
about forty-five to fifty days Under favorable conditions in the laboratory, it 
IS possible to have continuous breeding throughout the year To keep the pro- 
duction of maggots unbroken it is best to reserve some of the eggs laid early 
in the life of the female and allow them to develop into another generation when 
it IS necessarj to replace the old brood Undei the treatment recommended here, 
theie will piobably be no trouble in producing succeeding generations in winter 
Inbreeding is appaiently not detrimental to egg production, but it may be 
advisable to mix with a strain fiom another laboratorj every few months 

GENER VI, METHODS OP RE,VK1NG 

The Real mg Cabinet— For the successful pioduction of maggots and flies 
throughout the jear an incubatoi or rearing cabinet is practically essential 
Such a cabinet can be made at comparatively low cost It may be constructed 
of wood, with two glass doors in front opening outward and glass in each end 
A shelf allows two lajers of cages to be used The inside dimensions of the cabi- 
net w ill depend upon the number and size of the cages 

The heat required for the cabinet ma^ be supplied by eleetric-light bulbs or 
coils of lesistaiice wae, placed at one end of a compartment below the cabinet 
The heaters aie connected to a heat regulator in the cabinet Regulators of \a- 
nous kinds ire listed in catalogs ot scientific appaiatus 
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At the other end of the lo^\el compaxtinent a humidity chamber is cou- 
stiucted Theie aie seveial dexices axailable for tins piupose Satisfactoiy re- 
sults cau be obtained x\uth a shallow, broad ivater iian designed to alloiv lengths 
of absoibent cloth to hang down into the ^cater An electiie fan placed between 
the heateis and the water pan dians aii through an opening in one end of the 
compartment ovei the heateis and blows the w aimed an across the moist surface 
of the cloths The an then goes upwaid thiough openings in the floor ot the 
cabinet, and after cii dilating leaics the cabinet thiough small openings in the 
sides near the top The degree ot humidity can be \ancd with the extent of 
moist cloth and with the tempciatuie of the water in the pan 

Disagreeable odois should not oceui m the production of sterile maggots for 
use in wounds, but in rearing maggots through to the pupal stage considerable 
unpleasant odoi wiU develop It is best, theiefoie, to use a separate cabinet for 
this purpose and to draw ott the odors thiough an exhaust fau at the top which 
is attached to an outside vent 

The Fly Cage — Seveial tjTies and sizes of cages ha\e been used for the 
adults The small, C 3 diudiieal, cloth-coieied cage desciibed bj* Simmons^' has 
been found most satisfactory here It consists of a circular base and top of wood, 
the top haMug a large circular opening and braced beneath to prevent ciaching 
The sides are metal rods threaded at top and bottom and held in place with two 
nuts at each end The dimensions of the cage are 14 inches high and 10 inches 
m diameter A cloth sack of meieeiized lawm is made to be pulled o\er the cage 
and fastened at top and bottom with a coid m a slot cut aiound the edges The 
sack IS made with a shoit sleeve which piovides access to the cage The top is 
covered with bronze w ire gauze The cloth cor er becomes soiled in a few days 
and should be replaced, and the cage also requires cleaning occasionally Fhes 
can be easily transferred to a clean cage by inverting the clean cage over the 
soded one and removing the inteiw'ening gauze Transference is hastened bj" 
daikemng the lower cage 

The Maggot-Reo) mg Containet — ^Laiiae are leared best in glass containers, 
and various shapes and sizes ha\e been used In rearing tluough to the adult 
stage excellent results have been obtained heie wuth 600 c c beakers eoveied with 
two layers of cheesecloth In the production ot sterile laicae for use in wounds 
a special type of container is recommended and is desciibed latei Laiwae to be 
reared to the fly stage require a suitable place to pupate A satisfactoii method 
IS to use a pan with about three quaiteis inch ot steiilized sand m the bottom 
■When the maggots become neailj' full grown, the container, with top removed, 
is placed in the middle of the pan The maggots wdl leave the container and 
go into the sand to pupate 

Feeding Technic — Flies The food dishes, piemously described, aie placed 
m the cage through the sleeve "When honey-jmast is used, the food-pad tends 
to diy out and should eithei be leplaced daily oi well moistened ^vlth water on 
the second and third days and replaced on the fourth day The meat also dues 
and should be replaced daily 

Jlao-fots For stock leaiing, suiScient meat is placed m the beakei to last 
the laival peiiod Little further attention is lequired until just befoi e wandering 
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commences, when the beaker should be placed m the pan Pood for sterile mag- 
gots IS described later 

Bemoval and Cme of Eggs— The eggs aie deposited upon the meat, usually 
on the lower surface, in the fly cages ileat having egg clusters should be re- 
moved in the Petri dishes from the cages at the end of each day and the dishes 
covered to prevent diying out Thej' should then be placed in the refrigerator to 
pi event hatching during the night No meat should be left in the cages over- 
mght because of the short hatching period of the eggs In the morning most of 
the eggs are lemoved with a scalpel fiom the meat, and transferred to water for 
the steidizmg piocess The meat with the remainder of the eggs may be placed 
in larva beakers to develop mto stock flies 

ProcediDe in Establishing Colonies— 1 The necessary incubators should 
be constructed and thoroughly tested 

2 Ply cages and other equipment should be ready for use 

3 About 100 to 150 pupae should be jilaced m each cage and put m the 
incubator Upon request, the Bureau of Entomology in Washington wall sup- 
ply a sufSeient quantitv of pupae of the species Luedia sericata to start two or 
three colonies 

4 The food for adults should be placed in each cage as soon as emergence 
occurs and the meat should be added two or three days later The flies wiU begm 
to lay eggs in five to ten days 

5 To build up sufficient colonies for the required egg production, a large 
number of maggots should be allowed to develop mto flies before an attempt is 
made to use eggs for sterile maggots 

THE PKODUCnOX OF STERILE MAGGOTS 

Maggots for use in wounds are reared under sterile conditions On ac- 
count of the possibilitj of serious infection from this source, it is strongly 
advised that the strictest bacteriologic technic be employed m this work 
Sterilization is done in the egg stage, and the maggots are kept from contami- 
nation bv the use of sterilized containers and food Aseptic technic must be 
practiced thioughout the entire process 

The eggs, which are usually laid m clumps, must be separated before sterili- 
zation is attempted Baei^ suggests iigoious stirring in water, Murdoch and 
Smait'^ use Dakm’s solution, and Child and Robeits^ use sodium hypochlorite 
solution 

^ anous methods and foimulae ha\e been leconimended for steiihzmg the 
eggs ‘ Aliite^* has obtained faioiable lesidts wuth a solution consisting 
ot meicuiic chloride 0 25 gm , sodium chloride, 6 5 gm , hydrochloric acid” 
1 25 c e , etln 1 alcohol, 250 c c , distilled water, 750 e c The eggs are immersed 
loi {iitcen minutes The lormulae used b^ Muidoch and Smait and also by 
Baei aip somewhat similar to that of Wliitc Child and Robeits haie used a 
three minute immersion lu a “solution containing 4 pei cent formaldehjde ” 
White has also used tormaldelnde and state:, that a 5 per cent solution (of 
foinialin) gnes good icsults 

After stsiilization the eggs must be thoioughh washed A method suggested 
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by both Baer and White has been found convenient It consists m transfeiring 
the eggs to cheesecloth in a Gooch eiucible suppoited by a wide-mouthed bottle, 
and washing seveial times with steiile nater 

The nest step is to lemove the eggs to the laival food Mai This can be 
quickly done by placing the clieesecloth eontanuiig the eggs diiectly in the wal 

Convenient food contameis can be made fiom shell Mals about SO mm high 
and 30 mm n ide oi ide-mouthcd bottles of similar siae The food may consist 
of pieces ot liver in nutiicut agai and should be steiiliaed in au autoclave Food 
to the depth of 10 mm is sufScient to caiiv the laivac o\ei to the stage at nhich 
thej aie to be used in the wound Alter the eggs hatch the gauze is lezuoi ed fiom 
the vial 

On the second day after hatching, each lot of maggots is tested foi sterility, 
with respect to both aerobes and anaeiobes Cultmes are obtained from the par- 
tially liquefied food upon which the maggots are feeding The maggots are then 
placed in the refrigeiatoi to pi event development while the cultures are bemg 
incubated Any vial of maggots which later shows contamination is discarded 
At the completion ot the steiilitj’’ tests the maggots are still quite small, fiom 
5 to 8 mm in length The small size is best suited foi use in the w ound, as the 
maggots feed foi only a few daj s at the most 

EXTOWOLOGIO ASPECTS OP THE ILAGGOT TRE.VT1IEMT 

Implantation of Maggots — Steiile maggots aie placed in the w’ound two to 
five days aftei the opeiatiou to lemoie devitalized bone has been peiformed 
Baei,^ Mjeis and Czaja,^-' Child and Eobeits,* and Hewitt^® desciibe the surgical 
proceduxe in cases for maggot tieatment, and theie is au abundant literature 
dealing with routine procedure m the opeiative treatment ot osteomyelitis 
Several methods have been used in tiansfeiiing the maggots from the contamei 
to the wound A simple method developed by Wliite is to pour salmc into the 
larval food vial, stiain the maggots with gauze m the same way as was done 
with the steiihzed eggs, and then tiansfei the laivae from the gauze diiectly 
to the wound Aseptic technic must, of couise, be used hlaggots leceived in 
vials free fiom food and leady foi use may be removed comeniently with a 
cotton-tipped wood applieatoi 

The number of maggots used will depend upon the size of the wound, but 
will probably be fiom 200 to 600 Oieiciowdiug should be eaiefiiUy avoided 
The maggots grow lapidly after implantation, and if too many aie used they wiU 
shoitly ciowd each other and foice some to leave the wound and eiawl oiei the 
skin and get in the bed It is best to use only as many as ean be accommodated in 
the wound when they are full gi own 

The Use of Gages Ovei the Wound — To confine the maggots wntlun the 
wound, cages of seveial kinds have been used Hewatt, howevei, has obtained 
satisfactoiy lesults with no cage at all m certain eases When fiist placed in 
the wound, some of the maggots wall tend to wandei Hewitt found that if the 
wound is fanned biiskly the maggots will be cooled by eiaporation and go into 
the wound foi waimth They may also be pushed back wnth an applieatoi The 
patient himself ean do this Anj peisistent wandeieis may be icmoved Feed- 
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mg will soon begin and tbe maggots niU aiiange themselves side by side with 
heads doivnward 

No Dange) of Pmasitism—The maggots become full grown in from four to 
five days after implantation They then cease feeding and aie of no fuither use 
m the w ound In nature the maggots leave their feeding place and migrate until 
they reach a suitably dry and dark place for pupation Therefore, with the 
species Lueiha sericata recommended and supphed by the Bureau of Ento- 
mology, there is no danger of parasitism within the patient or of injury to the 
tissues through neglect to remove the maggots However, as pointed out m a 
circular issued by the Bureau of Entomology,^" theie is grave danger in the 
use of the screw worm (Coehhomyia macellaria Eab ) and that species must he 
carefully avoided Before the end of the feeding period the maggots should he 
removed, othenvise they will leave the wound when feedmg is finished and cause 
considerable annoyance to the patient 

The attitude of patients to the use of maggots is usually one of tolerance 
and cooperation During the early stages of treatment, the maggots sometimes 
cause sharp, intermittent pam wnthm the woimd Also an abundant drainage 
from the wound occasionally irritates the skin, and a brief rise in temperature 
may occur These and other medical aspects of the treatment are discussed in 
the articles already referred to 

Nunibei of Implantations — After each removal of the full grown larvae 
from the wound, the patient may be given a day to rest After several implanta- 
tions, the irritating discharge usually changes to a copious serous discharge 
which does not inflame the surrounding skin. The number of implantations will 
vaij with the individual eases, but aie usually continued foi si\ to eight weeks 
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EJIBBDDING CUEETTIXGS FOR FROZEN SECTION* 


Eodolph j Sn.vPER, 11 D , Corking, Neb' York 


'T^HE demand foi a rapid diagnosis ou suigtcal specimens has made the frozen 
section method decidedly populat with suigeons Cuiettings fiom the uteius 
aie fiequeutly so small that it is difficult foi tho pathologist to make a fiozen sec- 
tion It IS essential, how et ei , to make a diagnosis as soon as possible The usual 
methods of embedding in paiaffin oi eelloidin lequae too much time and in most 
eases cannot be used 

The method which I have used foi a mirahei of y ears and which has pioved sat- 
isfactoiy m mj hands is as follows 

The fiaginents oi tissue aie spiead out m a shallow dish (steudei), eoveied 
with 10 pei cent melted gelatin and allowed to liaiden (Tins may be hastened by 
placing in the lefrigeratoi ) As soon as the gelatin is Laid the dish is placed in a 
jai containing a few diops oi 40 pei cent foinialdehjde wheie it is allowed to le- 
main about tw elve hours foi fiiation of the tissue It is then i eady to be frozen 
and cut The cut sections aie placed mcold distilled w ater, floated ou a slide, which 
has been smeaied with egg-albumen, the excess watei is diamed off and the section 
covered w'lth a cigarette papei and blotted Bv eaiefully lemovmg the cigarette 
papei the section may be xun through any staining method desued 

The advantage of this method is that the smallest iiagmeiits m.ti be examined 
easily and quickly 
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ROUTINE BACTERIOLOGIC DIAGNOSIS OP DIPHTHERIA SWABS BY 
ilEANS OP CLAUBERG’S BLOOD TELLURITE ilEDIUlI* 


Evelyx S Lewis, M A , Berkeley 0 vltp 


S INCE the introduction of Loeffler’s serum^ as a medium for the bactenologic 
diagnosis of diphtheria, there have been many attempts to perfect a differential 
medium which might be worthy of substitution The fact that salts of tellurium 
may exert a differential antiseptic action on various organisms has been known for 
over tiventy years Potassium tellurite and teUurates have been used especially in 
connection with various differential media for the baetenologie diagnosis of diph- 
theria since it has been found that C diphtheriae, and the diphtheroids in general, 
resist given concentrations of tellurites and teUurates more than the staphylococ- 
cus and colon typhoid group The composition of the many teUurite media pio- 
posed for differential purposes has involved essentially only a difference in the en- 
riehmg factors, the amount of tellurium salt being approximately the same m each 
case 

Among the earhest media proposed, nhieh contained for their enriching fac- 
tors serum and peptone water, were those of Conradi and Troch,- and Smith ® The 
former consisted of 0 02 per cent calcium tellurate with calcium bimolate in a me- 
dium very similar to that of Loeffler The medium proposed by Smith differed 
from this m that approximately 0 01 per cent potassium tellurite was added to the 
horse serum peptone vater agar The mam disadvantage to both these media lay 
in the fact that the groivth of streptococci was entirely unrestricted Pergola* de- 
vised a liquid transparent medium also using serum but with the addition of egg 
^ oUvs for further nutritional purposes An improvement over plain serum for en- 
richment vas proposed by Douglas ^ His tellurite medium contained sterile tryp- 
smized serum which vas considered an improvement over plain serum in that it 
vas found that complete or partial neutralization of antitryptie power increased 
the \ alue of serum for cultural purposes This was further improved upon by Alli- 
son and Aj ling" n ho added 0 05 per cent copper sulphate to the usual tellurite agar 
medium By tins means staph jlococci, streptococci, pneumococci, N cataiihabs, 
and B proteus were mled out and the differential characteristics of C diphtheriae, 
C hoftmanni, and C \eiosis neie more accentuated The copper sulphate appar- 
entlj had no effect on the virulence of the diphtheria organisms Finally whole 
blood was successful!} substituted foi serum in the usual tellurite media In 1929 
Claubeig offered his cooked blood ascitic fluid tellurite medium and m 1931« modi- 
fied It to a simple medium containing equal ^oluraes of blood-gh cerme, teUunte 
■igai and 1 iked sheep s blood Anderson Happold, ilcLeod and Thomson® also 
pioposod a chocolate teUuntc medium containing sterile meat infusion nhieh had 
neier been heated oier 75° C Differentiation be this medium was considered 
more siieecssful than h\ Loeffler s seinin slants Using a blood tjstine ennchin- 


iUl D(.p,nmi.nt of B»ctoilolo,0 
Utc, Uta for iiubllcatlon M i> 11 1 , 3 . 


Cnncr^Uj of California 
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base foi telliiiite agai Peseh and Kiamci*® lepoited excellent difieiential lesults 
after tbe addition of copper sulphate 

Howevei, of all the tellmite media pioposed, that of Claubeig’' has been most 
favorably commented upon Among the manj* nho have reported success with it 
have been Manzmi,“ Tempe/= Seistrop,*® and Tallo “ Up to the piesent time re- 
sults of actual use of Claubeig’s modified medium® hai e not been reported in detail 
Mention of its emstence and puipoited success nas made m the report of Andeisou 
and his colleagues but details of its actual adoption aie still lacking 

The simplicity of the medium and the success leported by Clauberg piompted 
the foUowmg test of its piaetieability foi the loutme testing of diphtheiia swabs 
as compared to the usual staining of giowth fiom Loefflei ’s serum slants 


THE 5IED1UM 

The medium was made precisely aeeoidiug to the dii ections given by Clauberg 
in his report of 1931 ® Cai e iras taken to use ti esh lugi edients only The formula 
was as follows 


A Blood misture 

1 One part atenle blood (fresh sheep or bi.ef ) 

2 Two parts sterile distilled water 
B Blood glj cerino agar 

1 Two parts sterile sheep blood 

2 One part sterile glycerine 

3 After sis to eight woolcs or more, niis aseptitally the glycerine blood in 5 per 

cent concentration with 3 per cent nutrient agar Bn 7 5 at a temperature be- 
tween 45° and 50° C 


Add equal parts of miAtui e A aud fi eshly made still fluid mixtui e B, plus four 
pai ts in a hundred of 1 per cent stock potassium tellui ite Poui the plates not over 
5 mm thick Make fresh tellmite solution foi each batch of medium Eimer and 
Amend, C P potassium tellurite was found to dissolve leadilj^ upon waiming the 
solution and fui thei steps n ei e never found uecessaiy foi its pi epai ation It was 
found advisable to piepare enough plates foi not moie than one week’s supply, the 
stock being kept m the refiigeiatoi until used 

The actual expense involved in mailing each tj pe of medium could not be cal- 
culated for it would depend to a gieat extent upon tbe facilities of tbe laboiatoiy 
Hoivever, the cost of the basic ingredients* might be cousideied standaid every- 
where Both the beef seium obtained fiom tbe slaughterhouse and tbe steiile sheep 
blood could always be obtained without cost 

The comparative expense connected with the production ot Loefflei s and 
Claubei g ’s mediums was found to be pi actieally the same, tbe only diftei enee being 
m tbe amount of laboi and in the mimbei of plates and slants which could be pio- 
duced from an equal volume of each type of medium One hunched cubic eenti- 
metei volumes pioduced 50 to 100 Loefflei slants and 12 to 24 Claubeig plates de- 
pending upon the size of the test tubes and Petii dishes used 


•Potassium phosphate (Dibasic) C P Baher s Anaiyzed 
Potassium tellurite Elmer and Amend 
Glycerine purified (U S P X-) 

NaCl, C P Bakers Analjzed 
De'^trose, Merck 
Peptone (Bacto) Bifco 
Beef e'vtract, Liebig: s 



Lnwis clauberg's blood tellurite medium 
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Substitution of sterile rabbit blood was found to be unsatisfactory since the 
0 diphtheriae grew with noticeably less luxuiiance than when sheep blood was 
used 

METHOD OP PROCEDURE 

Through the kindness of Dr W H Kellogg, Director of the State Bacterio- 
logical Laboratory of California, fresh swabs were available for the routine tests 
Each swab was first smeared directly on Loeffler’s serum slants then streaked on a 
Claubeig plate All plates were examined after twenty-two to twenty-six hours’ 
incubation at 37° C The diagnosis of the plates was made solely by eye from the 
macroseopie appeal ance of the colonies in strong daylight These results were com- 
pared with those obtained by staining a smeai of the swab planted simultaneously 
on a Loeffler slant In cases where the results differed oi were doubtful the viru- 
lence of the strain was determined by the method proposed by Force and Beattie^® 
for the routine testing of field eultuies fiom suspected diphtheria cases Also the 
fermentation reactions of the significant carbohydrates, i e , glucose, lactose, su- 
crose, dextrin, galactose, maltose, and manmte, were tested m Hiss serum water 
From each culture diagnosed as positive on the Clauherg plates the pure strain was 
obtained and checked both for typical morphology by staining with acetic toluidm 
blue and by the usual fermentation reactions 

It was found that examination of the plates later than twenty-four to twenty- 
six houis was uniehable for aftei that time C hoffmanni and a ceitain strain of 
staphylococcus would develop These colonies appeared enough like those of 
0 diphthenae to cause confusion m then identity The size of the typical 0 diph- 
theriae colony was found to vary in a marked degree, ranging on a average from 
% mm to 1 mm and sometimes more in diameter In practically aU cases the 
C diphthenae v as found to develop as a round smooth shiny and raised colony By 
transmitted light the center of the young colony appeared as dark greyish-black 
extending over approximately one-thud the whole area and becoming lighter 
towards the periphery After twenty-four hours practically the entire colony be- 
came black The diphtheroids, when they did appear, could, after some experience, 
he detected by the fact that the dark centers spread over a smaller area, were 


Tabu: I 

SoiiM VBT OP Results 


1 

509 SWABS TESTED 


obiqixal diagnosis 
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PER CENT 

NO 

PEB CENT 
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13 75 

55 1 

10 80 1 

n 

1 

1414 

Quest lonibU 

O 

- 1 

0 39 

8 

1 57 


0 

0 

0 

Xegatuo 

■ns 

8S41 

431 

85 68 

454 

89 20 

437 

85 SO 

















416 


IlIE JOURNVL Oi L.V130KVT0U\ ^v;ND CLINICAL "vI^DIC^^E 


blackei and the penpheiy did not have the ehaiacteiistic nhitish tinge ot true 
diphtheria colonies Some diphtheioid stiaius pioduced no daik centers at all 
The stieptococci, nhile developing clear cut dark centeis, neie not confusing be- 
cause they weiealwajsflattei andinoie translucent than the C diphtheiia colonies 
and usually developed later As noted bj' Claubcig and others thcie nas one stiaiu 
of staphylococcus vliieh was not inlnbited in its giouth Hon ever, it was found 
that this stiain could be detected, alter caieful scrutiny, since the daik center ex- 
tended fuithei and the penpheiy was moie tianspaient than that m the strains of 
C diphtheriae colonies which grew tvpicallj large In praetieall} all the plates 
diagnosed as positive C diphtheriae theie weie tound to be no eontanuuating oi- 
ganisnis In ovei half the remaining plates in which C diphtheiiae was lepoited 
as negative no growth of any kind appealed 

RESULTS 

The diagnosis made b.\ ciiltui mg 509 swabs simultaneous!} on Loefllei si uits 
and on Claubeig plates jn elded the follow mg eompaiative results, shown m Table I 
Esanunation of the tabulated summaij m Table I reveals that prior to auv 
confirmatory tests 11 59 per cent of all the cases tested were positive by LoefUer s 

Table II 

Anxlvsis op Pis vl Besults 



VCTCVL 

NUMBER 

PER CENT 


BASED OS TOTAL 

SO OP CASES 
TESTED = 509 

BASED ON TOTAL 

NO or POSITIVE 
CASES POUND=6r 

Total nunilier of siiabs diaguosed as positive (Xot 
including questionable cases) 

■ 

13 16 

100 0 

Total number of swabs diaguosed as positive bj both 
methods 

53 

10 41 

79 10 

Total number of swabs diagnosed as positive bj Clau ’ 
berg plates but not on Loeffler slants 

1 

13 

2 55 

19 40 

Total number of swabs diagnosed as positive bv Loef 
fler slants but not on Claubtrg plates 

1 

I 

- 0 19 

149 

Total number of swabs diagnosed as questionable 
positives on Clauberg plates only 

■ 

157 

11 94 

Of -wbicli proved actuallv positive 


0 78 

5 97 

Total number of swabs diagnosed as questionable 
positives on Loeffler slants only 

■ 

0 30 

1 22 

Of wbicIi pioved actually positive 


OIS 

1 49 

Total number of proved errors bv Loeffler ’s slants 
Pive cases diagnosed negative but proved positive 
Kuie cases diagnosed positive but proved negative 


2 74 

20 88 

Total number of errors by Clauberg ’s method 

Three cases diagnosed positive but proved negative 
One ease diagnosed negative but proved positive 

4 

0 73 

1 

5 97 
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slants and 13 75 pei cent by Claubeig’s plates However, owing to questionable 
positive cases by both methods and to contiadictoiy diagnoses in ceitam cases 
further tests for virulence and eaibohs^diate leactions weie made upon the cul- 
tures in question The coi reetion of the mistakes and the eonfiimation of the ques- 
tionable cases changed the final numbeis of C diphtheriae cases detected by Clau- 
berg’s and Loefflei ’s methods to 10 80 per cent and 14 14 per cent of all cases tested 
respectively 

Inspection of results shows that 67 swabs or 13 16 per cent of all the eases 
tested hy one method or the other pioved to be C diphtheiiae Howevei, only 53 
of these positives weie found to be so bj both methods Thirteen of the lemaining 
14 swabs were detected by examination on Claubei g ’s medium and were completely 
overlooked on Loeffler’s slants Only one strain of tiue 0 diphtheriae which was 
reported on LoefSer ’s medium was not i ecogmzed on a Clauberg plate 

DISCUSSIOX 

As may be seen fiom Table II the eirois made from the macroscopic findings 
on Clauberg ’s medium amounted to 5 97 pei cent of aU the positives recognized by 
both methods oi 0 78 per cent of all the swabs tested These ineorreet diagnoses 
consisted of (1) Three swab cultures which weie mistaken for 0 diphtheriae 
but which proved to be negative by further tests, and (2) one swab culture consid- 
ered negative but which was found to be positive later 

These four cultures all proved to be avirulent and by further eonfiimatory 
tests yielded the following results (1) A streptococcus erroneously diagnosed as 
positive C diphtheriae on a Claubei g plate (2) A bipolar beaded rod with carbo- 
hydrate fermentations not typical of C diphtheiiae and diagnosed as positive 
C diphtheriae on a Clauberg plate (3) A solid rod with carbohydrate fermenta- 
tions not typical of C diphtheriae and diagnosed as positive 0 diphtheiiae on a 
Clauberg plate (4) A bipolar rod with carbohj diate fermentation reactions typ- 
ical of C diphtheriae and with atypical growth on a Clauberg plate 

In each case the incorrect macroscopic diagnosis from Clauberg 's medium was 
considered to be due to mexpenence in recognizing C diphtheriae on the plates be- 
foie tn enty-four hours’ incubation had been completed 

OnLoefiler slants the eirois m diagnosis amounted to 20 88 pei cent of all the 
positive forms found or 2 74 pei cent of all the cases tested These ei i ors consisted 
of 14 cases, 5 of which nere diagnosed as negative On Clauberg ’s medium the 
giowth was typical of C diphtheriae and not only gave the coirect carbohydrate 
fermentation leactions but nere all viiulent as well The remaining 9 eases were 
diagnosed as positive C diphtheriae from giondh on LoefBer ’s slants but when eul- 
tuied on Clauberg’s medium i leldcd colonies giving the following results (1) A 
solid lod nhieh did not give the caibohjdrate fermentation reactions typical for 
C diphtheriae, giowth atypical on Claubeig plate and found to be ai irulent , (2) A 
solid lod with the fermentation reactions not tc-pical of C diphtlienae, atypical 
grow th on a Clauberg plate and found to be ainulent , (3) A solid rod with carbo- 
In drate fermentation reactions not nqiical for C diphtheriae, atypical colony on a 
Claubeig plate and found to be aiuulent, (4) A bipolar rod, giving no carbohy- 
drate tcrmentation reactions ti-pical ot C diphtheiiae, atypical colony on a Clau- 
berg plate and aMruleiit, (5) (6) Two cises in which but scant growth could be ob- 

t lined ifter forts eight hours and which prosed to be streptococci only , (7) (8) 
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(9) All failed to grow ou Clauberg plates botli cultured dneetly fiom the oiigmal 
swab and also from the original giow’th on Loeffler ’s slants 

It IS tiue that these 9 cases nhicli gaAc negatne lesults on Claubeig’s medium 
are pi oof of erroi by the Loefflei method in a negatiie way only, foi the original 
LoeSlei sn ab was not tested foi vii ulence Experience has show n that true C diph- 
ther lae mil de\ elop ou Clauberg plates i egai dless of how heav ily contaminated the 
material and for this leason it lias been felt that these results should not be 
disi egarded 

The 8 swabs nliich lesulted in questionable gionth on Claubeig’s medium 
weie diagnosed as typically negati\e by the staining of giowth on Loefller’s slants 
Puither examination ot isolated colonies tiom the plates pio\ed that 4 of these 
were xiiulent C diphtheiiae stiains yielding typical feimentation reactions on the 
carbohydrates Each strain appeared to hai e tjqneal bipolar lods after gion th on 
LoeSler medium The 4 1 emaimng cultures all pi ovcd to be avirulent, eompiisiug 
(1) a barred club foim -with atypical sugai leactions, (2) a strain resembling 
C hoftmanni moiphologicall}" and b}' the sugai reactions, (3) a solid lesembling 
atypical sugai reactions, (4) a strain ivhicli was beaded and bipolai and nhieh 
gave the typical reactions of C diphtheiiae on the caibohydrate tests 

On LoefQer’s slants only tno cultuies weie found to be questionable C diph- 
theriae and to requiie fuithei tests to eonfiim the diagnosis One of them was 
typically positive on Clauberg ’s medium and proi ed to be both %ni ulent and to give 
the typical fermentation reaction of C diphtheiiae on the carbohydrates The 
other cultuie failed to grow on Claubeig’s medium 

CONCLUSIOKS 

1 In spite of the fact that more questionable eases occuiied on Claubeig’s 
medium than on Loeffler ’s medium the total nnmbei of actual C diphtheiiae de- 
tected solely by eje was significantly gieatei by the formei method than by the 
lattei It may be concluded that substitution of the macroscopic method of colony 
identification foi the usual micioscopie examination of smeais, saves time without 
impairing the accuracy of the diagnosis 

2 We eonsidei that the success of maeioscopic diagnosis by Clauberg plates 
for the routine diagnosis of diphtheiia depends to a great extent upon one factor, 
namely, the experience of the woiker In oui opimon the plates are useless to one 
who has neier woiked with them befoie It is believed that sufficient expeiience 
may be gained af tei two oi thi ee weeks to enable one to diagnose typical plates with 
confidence and gieatei accuracy than by the usual stams of smears fiom Loeffler 
slants 

3 The only disadvantages connected with the mediums be (1) m the difficulty 
of keeping a sufficient niinibei of plates on hand, and (2) in the expense of keepmg 
a supply of fresh sheep blood available The lattei would necessitate eithei the 
purchasing of fi esh sheep blood at the time it was i equired oi the maintenance of 
a sheep foi bleedmg piu poses The compaiative cost of equal volumes of Clau- 
bei«-’s and Loefflei ’s mediums has been found to be appiovimately the same It is 
suggested that small Petii dishes be used smce large plates aie imneeessarily 
wa'steful of the medium unless two swabs may be stieaked on one plate 

4 One of the chief advantages of the medium aside fiom the differential anti- 
septic action of the telluiite lies m the fact that isolation by strealong these plates 
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not only permits diagnosis by means of the usual staining procedure but also makes 
possible the study from pure cultures The time involved is no longer than the 
usual routine procedure 
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COilPARISON OP THE KOLMER MODIFICATION OP THE WASSBR- 
aiAKN AND THE KLINE YOUNG PRECIPITATION TESTS* 


Leslie C Tucker, Ph G , J vckson, JIiss 


A COMPARISON of the Kolmer Wassermann, using two antigens, the Kolmer 
and the Acetone Insoluble, with the Kline Young Precipitation Test, on 3390 
loutiuo bloods gat e the following results 


3041 — complete agreements or approximatelj 
52 — 1 plus Kolmer and negative Klme or approximately 
96 negative Kolmer and 4 plus KUne or approximately 
III' negative Kolmer and 3 plus Klme or approximately 
" plus Kolmer and negative Khnc or approxuuatelv 
3. — anticompluncntarv or approximately 
3390 — Total number of cases 


89 4% 
16 % 
2 9% 
4 2% 
0 8 % 
11 % 
100 0 % 


•I rom llio Laboratories of the "VHsslsslppi State Hospital 
Uci civ cd tor publication Vpril ;o 1332 cv- 
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111 the caseij showing 4 plus Kolinei and negati\e Kline, using the Kolmer 
Modification of the Wasserniann, the spinal fluids ueie as follows 

17 — positive or appro\iiintclj 41 5% 

24 — negative or approvuinttlj 5S 3% 

11 — No punctures 
o2 — Cases 

In those cases shou ing negative Kolinei and 4-plus Klme, using the Kolmer 
Modification of the Wasseiiuaiin, the spinal fluids ueie as follows 

29 — positive or approMiii itt]} 36 3% 

51 — negative or ipproMiuattlj 63 7% 

16 — No punctures 
96 — Cases 


CONCLUSIONS 

1 The Klme leaction luav appeal to be sbghtly moie sensitive in blood 
sei ologj' 

2 In two small senes in which theie was a total disagieemeut between the 
Kolmei and the Klme Young reactions on the blood, tlieie was appioximately the 
same piopoition of positive spinal fluids, using the Kolmei leaction as a basis 

3 Both tests should be luu as a routine piocediue in the laboratory in ordei 
that no positive maj'' escape 


A SIMPLE CONSTANT INJECTION ^LPPARATUS’* 


Samuel Soskin, M D , Pii D , Chicago, III 
With the Technic vl Assist vnce op H vns Wilson 


‘C'OR some time w^e have been using a simple constant injection aiipaiatus of oui 
own design, activated by a wundshield wupei ot the pi essm e tj^ie This appara- 
tus is simple and economical in cousti action, accurate and positive in action, and 
has the further advantage that it automatically legisteis the amount of solution 
mjected 

The apparatus consists of a % inch squai e hi onze block, 4 inches in length, 
through the long axis of which a % inch hole has been boied Tbiougb this bole a 
sliding-flt lod operates with a to and fio motion The rod is fastened by a cross- 
membei at each end to a guide bai , which slides through holes m the suppoi ting 
posts of the square block At each stioke of the windshield wipei a small ciank 
attached to the windshield vvipei shaft pushes a post on the guide bar This causes 
the spring pawl at one end of the slidmg lod to engage in the rachet wheel As the 
wmdshield wiper revei ses its dii ection the sliding rod is i eturned to the i esting po- 
sition by a compression spi mg at its opposite end An adjustable eoUai at the pawl 
end of the shding rod deteimmes its lestmg position and allows foi the adjust- 
ment of the stioke The rachet wheel is suppoi ted by two pillar blocks and its 
center is finely threaded to receiv e a long thi eaded bar A channel and pm pi event 
the thi eaded bai fiom rotating while the appaiatus is m motion, so that the move- 

^rom the Metabolism Laboratorj Department oC Phjslologry, Michael Reese Hospital 
C*’l°a^gpg[^g^ jQj, pjj^jjication April 1 1932 
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ment of the racket wheel causes the threaded bai to push the piston of the syringe 
The pm may be released to allow the threaded bai to be quickly returned to its orig- 
inal position uhen the sjuringe is to be refilled Tlie syringe is fiimly held m a di- 
nded nooden block held together by thumb screws At each stroke of the wind- 
shield wiper a crank attached to its shaft operates a counting device 

Although this apparatus is particularly suitable for slow rates of injection, 
the mjeetion speed can be almost infinitely varied by adjusting (a) the size of the 
syringe used, (b) the strength of the solution used, (c) the length of the stroke, 
(d) the speed of the ivindshield wiper (regulated by means of a needle valve) 
When great accuracy is reqrured the sjuinge to be used may easilj^ be calibrated by 
causing it to deliver into measuring flasks or w eighing bottles The amount of solu- 



Flg 1 

tion flelneied at each stroke of the windshield wiper (recorded on the counting 
de\ itp) can then be calculated We liar e used as our source of air pressure a com- 
pression pump and storage tank sr stem, w Inch delir ers air at 30 to 35 pounds pres- 
sure depending upon the number of outlets simultaneouslj m use With this 
souuo of pressiue our injection apparatus has repeatedlj run eight continuous 
hours without regulation, with a total erior of about 2 per cent m the amount of 
solution injected in that period B\ periodic timing and adjustment of the w ind- 
shield w iper this error can be reduced to almost zeio 

Ihis apparatus has a distinct adrantage for the injection of sterile solutions 
in tint onh the s\ ringe and tlio tubing and needle attached to it need be sterilized 
It can be made portable and hence used outside the laboratorj hi making use of 
tank of Lompi essed gas to run the w indshield wipei 

\\.^h to •n-!,no,vkag. our in.lcbtclnc., to Fret O.trtl.un lor the construe 




LABORATORY AIDS* 


EAYiioxD H Good \le, M D , Wokcesi’er, jILvss 


T^VERY laboiatoiy develops ceitain eonvenieuces wbicli meet its particular 
needs Man-v of these devices can be adopted by othei laboiatoiies \nth \eiy 
little expense The ai tides which aie deseiibed heie iveie developed in this lab- 

oiatoij as the needs arose They have woiked out \eiy satisfaetoiily, and so I am 
passing them along to others 



FIs’ 1 — Mouse board 


1 ilOUSE BO^VRD 

A Simple and inexpensive mouse boaid was made by nailing four spring-type 
elothespms to a piece of board measiurug 8 inches by 8 inches The positron of 
the legs of the average-sized mouse used is outlmed on the board The elothespms 
are then nailed so that the claws will be in the light position to seize the legs 
(Pig 1) The elothespms are nailed with a single nail through the spiral spimg 
in the center This allows the elothespms to be adjusted to the size of the animal 
A larger type of this board can also be used for gmriea pigs 


2 STAIN ILLUiriNATOE 

"We have wasted eonsideiable time in locating pieces of sectioned tissues m the 
dark stams such as hematoxylin and Geshichtei ’s “metaehiome 136 ” To avoid 
this loss of time we set the staining dish on the illuminating table seen m Pig 2 


•From the Pathological Hospital 

Received for publication April 35 19J3 
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This IS simply a square piece of window glass in. a frame 6 inches by 6 inches and 
supported by four legs four mehes high The light is furnished by a 25 watt 
bulb fastened under the glass This reduces the time consumed in staining and 
assures one of finding all of the pieces of tissue 



rig: 2 — Stain illuminator 



Fig- 3 — Pleasuring knife 


3 aiejisuring knife 

In desciibing surgical and autopsy tissues a ruler is necessary In order to 
measure and cut tissues quickly the luler and knife combination shown in Pig 3 
was devised It was made by cutting off the centimetei side of a 15 centimeter 
celluloid lulei and attaching it to the flat back of a knife with china cement 




A DOGAIASK FOR RESPIRATION EXPERDIBNTS® 


H P Pierce, Ph D , B vuTiitOKE, ilo 

''HE type of mask heie desenbed lias been used by the authoi foi \aiious respi- 
lation e\peiiments dming the past ten 3 ears, and nas designed to pioiide a 
simple means of making masks foi all sizes of dogs, goals, and othei animals hainng 
long snouts The mask is made fiom a tin can, a shoit piece ot one-halt inch biass 


Flff 1 


Fig 2 


Fig 3 


Fig 4 



tubmg, and a section ot automobile tiie mnei tube (Pig 1) Pood tins may be 
bad in a gieat vaiiety ot sizes, and old iiinei tubes tiom 2 inches to 7 inches in di- 
ametei may be obtained at anj' tiie lepaii shop The uiuei tube should be chosen 
to fit the animal’s nose tightlj^ at a point just below the eyes and behind the coiners 
ot the mouth The tin should be large enough not to pi ess upon the sensitive pai ts 
of the animal’s nose 

♦Prom the TVilmer Institute of the Johns Hopkins Unnersity and Hospital 
Recel'ed for publication May -i 1932 
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METUOD OP MOUXTIXG 3I0SEIIAI SPECIMENS 

The tm is cut down to a length o£ 2 inches to 3 inches, a hole made m the end, 
and a shoit piece of brass tubing soldeied into the hole, eaie being taken that no 
sharp pro 3 ections lemam inside the tin If the inside ot the inner tube is lOugh it 
should be turned inside out, so that the innei siuface of the mask will be smooth 
The inner tube is spht lengtliivise foi a distance of 4 inches and the flaps sand- 
papered, tieated with rubbei cement, and wrapped tightly aioimd the tin (Fig 2) 

A small opening between the tin and the lubbei remains where the lap occurs, and 
should be filled with cement to make the joint an -tight 

Three strips 1 inch wide and 18 inches long aie cut fiom an innei tube and 
cemented, at one end, to the mask, 120° apart (Fig 3 ) Two turas of No 16 B and 
S gauge copper iviie are wound tightly over these joints, and, last, a piece of innei 
tubing the size of the tm is slipped over the wire and cemented in place 

If the animal is not of the short-haired vaiiety, it is advisable to clip the hair 
about the muzzle before applj ing the mask The hair should then be lubbed full 
of heavy petrolatum and the mask slipped over the nose The long elastic straps 
fix the mask m position One passes between the animal’s eyes and ovei the top 
of the head, and the other two along the angles of the jaw and undei the eais to the 
back of the head, where the thiee aie fastened together by means of a Hoftman 
clamp (Fig 4) After the mask is fitted and the straps diaivn tight, any possible 
openmgs below the eyes or undei the jaw should be filled with petiolatum This 
has been found to maintain a tight joint up to a pressure of 1 inch of water 


A new METHOD OF MOUNTING EYES iVND OTHER SMALL 
klUSEUM SPECIMENS® 


Andrew A Eggston, M D , New York, N Y 


'T'HE following method for the mounting of museum specimen of eyes and small 
specimens have been used at the Manhattan Eye, Ear and Throat Hospital 
for a number of years and has proceed of so mueli satisfaction as to justify its 
publication 

I Fiv the enucleated eye oi specimen m Klotz solution after having made a 
small slit through the optic nerve m the case of an eye with a razor blade Leave 
the specimen m this fixing solution foi six to seven days 

II Halve the ej e with a razor blade starting fiom the sht originally made in 
the optic neive, sectioning the me downward by a short sawing motion, until the 
blade aim es at the level of the lens Then seize the razor blade at each end fir ml y 
with thumb and index fingei-s of both hands and pi ess doAvn firmly until lens is 
se\ ercd and the globe is completely hah ed 

III Place the half of ej e to be mounted in 70 per cent alcohol for thirty min- 

utes . 95 per cent for thirtj minutes and absolute alcohol for a few minutes Diam 
and fix on perforated celluloid plaque bearing name, number and diagnosis wiitten 
w ith India ink Fasten ej e to plaque In means ot a coat of telloidm around erVA 
of hole Let dn for sec era! minutes ° 


•PtccUea for publlcitlon AIa> 10 19J2 
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IV Immerse the eeUuloid sheet mth the specimen attached m special jai filled 
with Kaiseibiig III and bend phifpie so as to lia\e uppei edge ot it piess against 
neck of jai Close with tight fitting covei and clamp A metal clamp is attached 
to the jai which will support one slide ot a mounted section of tlie eje, thus com- 
pleting the lecoid of the specimen 



Fiff 1 —A Slide clip with slide In place S Slide clip O, Celluloid sheet with hole for specimens 

and Utle JD, Eye mount complete 


The advantages of this method consist of pieservation of natuial coloi Im- 
mobile fisation of specimen to celluloid sheet in the jar so that the jai may be 
handled in a lery lough maimei even set upside down and the specimen lemains 
undisturbed No deteiioiation of medium and air bubble foimation as occurs in 
the gelatin mount so long used m museum piepaiation of eyes 

The materials necessaiv for the mounting maj be obtained flora the Apes 
Scientific Equipment Co , 92 Monioe Stieet, New Yoik City 
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Eobeet a Kildbwe, MD, Asstsact Editob 


•ElSStns A Time Saviag Procedure for Etabeddiug lu Paraffin, Baumgartner, W J , and 

Welch, B iL Stain Techn 7 129, 1932 

Short sections of rubber tubmg are set on a glass sbde, a piece of plain -window glass an inch 
or more square, or the tube ma j be set into a -watch crystal The glass la rubbed -with glycerin and 
the tubmg cooled before using The tubing is set upon the glass and warm paraffin run into the 
rubber container The paraffin in contact with the glass and rubber cools slowly and hardens 
Meanwhile, the specimen is placed and oriented in the center Blowing a little am over the top 
will form a congealed film The entire preparation is lo-ivered carefully but quickly into cold 
water As the paraffin cools it shrinks but the rubber tubmg yields on all sides Thus the shrink 
age 13 not all from the top and so does not cause the "center dip" commonly resultmg m sobd 
containers When fully hardened, the block is removed from the sbde and the rubber separated 
from the round, weU formed block of paraffin, which may then be labelled The tubing and glass 
are again ready for use 

The size of the rubber tubing and the length of the sections to be used TviU vary with the 
sue of the piece to be embedded The thickness of the rubber may vary , the only essential bemg 
that the tube shall maintam its shape The authors recommend tubing of 10 and 20 mm in B.am 
eter, and sections out 7 and 14 mm m length A good way to cut the rubber tubing so that the 
sections will have smooth, straight edges is to place it on a round rod of wood, which is then put 
into a lathe The tnhmg is now cut readily into sections with a sharp kmfe while the wood is 
turning 


BEOMIDE IN BLOOD Detenmnatlon of. Pinner, L L Clifton Spnngs Med Bull 18 114 
1033 ^ 

Whole blood, plasma, or serum may be used, and only 2 c e are required The proteins are 
removed by the procedure of Folia and Wu The filtrate is treated with a knife point fuE of 
powdered animal charcoal, shaken for a minute, and refiltered To 10 c c of filtrate is added 0 5 
« c of 1 per cent gold chloride solution, and the color is compared after one minute and within 
10 minutes with that obtained by treating 10 ee of bromide solution of appropriate strenath 
1 the same amount of gold chloride solution Without the charcoal treatment, occasional £1 

0 3 mg bromine per 100 c c is convenient From 1 c c to 10 c c of the stock solution are intro^ 
duced into a senes of test tubes, and the volume in each tube is made un to 10 <» <■ 
covers blood bromine ranges from 30 mg to 300 mg per 100 c c The st^n Ztl i 

Aould bo titrated against sdver nitrate 

At concentrations as iiigh as 300 nig bromine per 100 e c blood the errne ^ 

-10 0 per cent, and m the concentration usually oneoLered cLil By Talc^^^ 
covered quantitativch Mlien the concentration is less thee an I ° ^ bromide can be re 

teo rr,”4“w" ^ - 

:i ers rr "krcsi” 
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if a\aiHble im 11 also do) or 0 5 c c of fresli egg jolk Blood appears more suited than egg yolk, 
primarilj because of the more scattered skciu eolouios gromng lu the blood, although egg jolk 
has proved satisfactorj as a iiutneut in control tests To the «ell luived specimen and nutrient 
IS added about from to 2 loluuies of 6 per cent sulphuric acid v\hich is intiuiatch miscd by 
shakong, and the aeid preparation is then placed in the incubator at J7° C for about forty five 
minutes (a range of from ono-half to one hour is admissible), being iigorouslj shaken occasion 
ally during incubation After reraoi al from the incubator, the icid is ntutrabzed bj the cau 
tious addition of a lolume of sterile 1 3 per cent pure sodium bicarbouite solution contauung 
3 per cent pure glycerin pronously determined idcquate to neutralize the amount of 0 per cent 
sulphuric acid used Bromthymol blue, 0 Od per cent, u is used as uidicator and a deep green 
blue (P„ 6 S) or bght blue (P,, 7 4) color « is found to bo satisf acton, loUoiviug Clark’s de 
scnption and technic of making the tests Xeutralizatiou can also be performed iiith sodium 
hydroMde, although the danger of p issing the neutral zone is greater and it does not act as effi 
cieutlv as sodium bicarbonate as a buffer during incubation After iicutr ilization, the tissue 
substrate is allowed to settle overnight in the refrigerator or the mixture can be ccntritugafed at 
low speed, after which tlie supernatant liquid is decanted, leaving a small portion behind (from 
0 5 to 1 cc above the sediment) to serve m rculdy shakmg and nuking smears when required, 
a 2 to 3 c c total volume of tissue substrate and liquid suffices when the original specimen luclud 
ing nutrient was from 1 to 1 5 c c in amount After shaking to break up the sedmient, the tube 
13 carefully stoppered ind is placed lu a dark incubator at 37° C Alter shaking the tubes well 
on removal from the incubator, smears arc made at vvoeklv or biweekly intervals on clean shdes 
covered with a thin film of flayer’s albumui fixative, and alter carcfuUv fixing by heat, thev are 
stamed with steimuig carholfuehsm according to the ZiohJ A'eelsen technic for acid fast bacilli, 
precautions being taken not to wash off the smcir during staining and decolorizing 


PLASMA-PKOTEIN, Simple Test for Below The Edema^Produclng Bevel, Page, I H , and 

Van Slyke, D D J A il A 99 1344 1932 

Reagent — Ayleue, 1 v olume, monochlor benzene 2 OC v olumcs One drop of a 3 36 per 
cent sodium chloride solution (Sp grav 1 0235) should neither rise nor rail but float in the mix 
ture 

The Test — Tho freshly drawn blood is mixed with heparin, 1 mg per cubic ceutmicter of 
blood, or with oxalate, not more than 2 or 3 mg per centimeter, and is centrifugated The clear 
plasma is dropped from a pipotte held about 2 cm above the level of the fluorobeuzene or xylene 
chlorobenzene mixture If the pi ism i spciifit gravity is below that of the fluid, tho drop wall 
rise rapidly to the surface, whereas if tho drop has a higher specific gravity, it will fall rapidly 
to the bottom Plasma just at tho critical edema level will bob around if the tube is gently 
shaken, seemingly unable to decide whether to rise or tall After a short time the drop flattens 
on the side or bottom of the tube and remains there as a record of its specific gravity 


PNEtTMONlA, A Study of Bohar Pneumonia m Massachusetts Methods and Kesults of 
Pneumococcus Type Determination 1931-1932, Heffron, B, and Varley, P M Am 
J Pub Health 22 1230, 1932 

1 Pneumococcus typing is being requested by increasing numbers of physicians m 
Massachusetts 

2 During the past winter all 32 (Cooper) type' of pneumococci excepting Types AX4 
and XXSJJ were found 

3 There was no especial geographical distribution evident of any of the types found 

4 Multiple cases of lobar pneumonia occurring in the same family at approximately 


the same time were very nneonimon 

5 The Krumwiede, Sabin and tube agglutination methods of typing were and stdl are 
largely used and were found to be ov er 09 per cent accurate when definitely positive 

6 The Sabin method of typing has given a greater number of accurate positive typings 
in a shorter period of time than any other method studied, and is a method readily learned 

by technicians inexperienced in this work i t 

7 Of 7S9 specimens typed at the State Bacteriological Laboratory during the li 
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months September 1, 1031, to July 31, 1032, the type of pneumococcus found was cheeked in 
94 6 per cent of the cases by a second method of tjping or from a culture of the organism 

8 The larious sub types (Types W to XXXn) were found more frequentlj during the 
6 winter and spring months, December to Maj, than during the warmer months 

9 In view of the results to date, and until conclusive proof to the contrary is ob 
tamed, it is felt that e\ ery type determination done by the Kmmwiede, Sabin, or tube ag 
glutmation method should be cheeked bj some other method of typing Typing the organ 
ism obtained from cultures of the mouse heart’s blood affords the most valuable means of 

checking 

EBYTHBOCirTE VOLUME, Eelatlon of Adrenal Glands to, Bon Haam, E , and Thatcher, 
H. S Endocrinology 16 666, 1032 


From an experimental study the authors conclude that 

1 The intravenous administration of adrenaline, asphyxia and bleeding produced a 
short lasting increase of the erythrocytes in the peripheral blood of 20 dogs The autopsy 
repealed in all cases a marked contraction of the spleen durmg the time the hematocrit values 
in the peripheral blood were increased 

2 Adrenalectomj prevented or hindered the reflex which leads to the splenic contrac 
tion and to the acute erythroeytosis m the peripheral blood after asphyxia and bleeding 

3 It 13 concluded that the adrenal glands or their secretion, adrenalme, play an impor 
tant part in the reflex mechanism which regulates the distribution of erythrocytes in the 
body 


STPHILIS, Serology of From the Standpoint of the FubUc Health Laboratory, Kolmer, J A. 
Am J Pub Health 22 1233, 1932 


The paper is summarized below 

1 A choice of method or methods for the serum diagnosis of sjphilis is a problem of 
special interest to public health laboratories 

2 Of particular importance to all laboratories and especially those engaged in public 
health work without the ad\ antage of skilful clinical checking of reactions is the question of 
the speciflcity of noakly and unexpectedly positive reactions 

3 AVhat IS particularly required is the use of a test or tests possessing only the maxi 
mum of sensitiveness consistent with specificity in order to earn the confidence of the medi 
cal profession in the significance of weakly positive reactions 

4 Bj employing a test or tests possessing the maximum of sensitiveness consistent 
with specificity, public health laboratories can do a great deal in minimizing the regrettable 
error of insufficient treatment of svphilis 

i Precipitation tests for sj philis are more economical than the VTassormann test since 
a hcmohtie svstem is not required but thej demand an equal degree of skill and one more 
subject to error and interpretation of weakly positive and doubtful reactions 

(> Not infrequontlv the vanous precipitation tests for syphilis have been compared 
viith coraplomont fixation tests lacking in acceptable sensitiveness and specificity and con 
scqucnth resulting in erroneous conclusions 

7 Despite strenuous efforts none of the precipitation tests can be said to have dis 
placed complement fixation tests possessing an acceptable degree of sensitiveness and 
specificitv VI hen judged impartialh and scicntificalh with adequate cUnieal control The 
use of tivo or more precipitation pro.edurcs has not proved as satisfactory as complement 
lixation ind precipitation tests of acceptable «ensitivene=s and specificitv for the routine 
testing of sen 


x It IS impossible at present to make a choice of a 
iinoiig the 1 irge nuniher available 


single precipitation te=t from 


K.bu'’t test has been tonnd more sensitive than the 

Kihu tist of equal specificitv ind easier to read and interpret the reactions 

10 In a compirativc s.udv of the Ivline microscopic and Kahn precipitation tests and 
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11 In general terms tlie Klino microscopo test n is more scnsiti\ o than the Kahn and 
Kolnier tests but likewise gave a higher percentage of nonspecific or falsolj positnc reac 
tions than the Kahn test while the Koliner niodilication of the IVasscrmann test ga\c no 
falsely positii e reactions 

12 At the present time the serum diagnosis of sjphihs is best served by conducting a 
carefully chosen tomploment liaation and precipitation test on caeh serum 

IiIVfjR, Functional Capacity of Comparative Merits of the Five Most Fopular Tests, Rob- 
ertson, W E , Swalm, W A , and Konzclmann, F W J A M A 99 2071, 1932 

Prom a fairly e\tonsii o studj the authors conclude that for routine procedure the 
icterus index is one of the most valuable tests for liier functiou The chief value or the 
van den Bcrgh lies in its solectintv tor bilirubin, uhile the bromsulphalem test, especially 
when (in cases without jaundice) the 5 mg dosc is used, most frequently agrees with the 
clinical picture , 

They were not impressed mth either the galactose tolerance or urobilinogen tests 


BLOOD Study of “Iron Volume Index” and Its Significance m the Treatment of Anemia, 
Reich, 0 , and Tiedemann, V G Am J il Sc 184 G37, 1932 


The following method is given for the determination of the new index proposed 

Twenty cubic ccntinioters of blood are withdrawn from the arm \ cm and 10 c c are 
run into a lo c c graduated centrifuge tube containing 2 c c of a 1 C per cent sodium oxalate 
solution This is mixed bj inverting, and centrifuged at 2500 rpni for one hour The 
total cell volume per cent is then read oft and calculated for 100 c c 

The other 10 c c are shaken up in a test tube previously prepared bj evaporating 2 o c 
of 1 G per cent iron free sodium oxalate solution to drjncss The sodium oxalato used was 
obtained from tho Bureau of Standards and shown by controls to contain no iron This 
blood IS used for hemoglobin, red blood cell and iron determinations The hemoglobin was 
done by both the Sahli and Newcomer methods lu each case, and 15 0 gm of hemoglobin were 
taken as 100 per cent Red blood cell counts uero done with two standardized pipettes, a 
drop from each being counted for cv erv detcrnunation, and the two averaged Results were 
not accepted if the error was more than 2 per cent 

Iron IS determined as follows 

Standard Iron Solution Standard A Dissolve 0 702 gm ferrous ammonium sulphate m 
about 50 c c of water Add 20 c c of 10 per cent iron free sulphuric acid 'Warm and then add 
N/10 potassium permanganate until a faint pink color persists Dilute to 1 liter, Ice will con 
tain 01 mg of iron Standard B Standard A diluted with an equal volume of water, Icc will 
contam 0 05 mg of iron 

Sulphoci/anic Acid One hundred grams of ammonium thiocyanate are dissolved in 100 e c 
of 65 per cent by weight sulphuric acid Measure v olume, transfer to separatory funnel and 
shake out immediately with three fourths volume of amyl alcohol Discard the aqueous so 
lution and again shake out twice wath an equal volume of water Combine the water es 
tracts, which together contain about 7 per cent of sulphocyanic acid Saturate with nier 
cunc sulphooyanate so that some remains on the bottom Allow to stand over night in a 
dark bottle 

Persulphate Solution A saturate solution of CP iron free sodium persulphate m dis 
tilled water 

Extraction TAixtures (1) Five parts of amyl alcohol and 2 parts of ether, (3) equal parts 


of ethylene glycol monobutjl ether and ethyl ether 

The ether does not have to be of special purity, as the presence of mercuric sulphoey 
anate prevents the oxidation of the sulphocyanic acid by the peroxids in the ether 

Iron Determinations One cubic centimeter of blood is diluted with 4 o c of water 
and 1 c c of the mixture is digested according to the method of Wong After being allowed 
to cool it IS diluted to approiamately 10 c c and a drop of porsulphata is added, followed by 
exactly 25 c c of the extraction medium and 5 c c of tho sulphocyamc acid reagent The 
tube IS then tightly fitted with a rubber stopper, the mixture is well shaken and after a few 
minutes' standing separates into two distinct layers If this separation does not take place 
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raoidlr It can generally be accelerated by the addition of a few cubic centimoters of water 
One cubic centimeter each of Standards A and B are then digested and treated 
manner. The A Standard is suitable for figures within the normal range (35 to oO) and the 
B Standard is used where the iron lalues are lower than the normal Since the A Standard 
contains 0 1 mg of iron and the B Standard 0 05 mg of iron, and 0 2 c c of hlood are used, 
the formula for figuring the iron is as follows 


FOEilTJLA TOB BIOBBIBO IRON 


Es 


s X — X 500 = mg of iron 
Ex 

S = strength of standard 
Es = reading of standard 
Ex = reading of unknown 
Calculations 

Cv 


"Volume Index: 


46 

EV 

50 


Total cell volume, per cent 
Normal cell volume, per cent 46 
BBC in nullions 
Normal B B C in millions 


46 

5 

5 


Saturation Index 


Hb% 

100 

Cv 

46 


Normal 

Values 


Corpuscular iron index = 


100 

100 

46 

46 

I Iron in mg per 100 c c 45 

45 Average iron in mg per 100 o c 45 

Cv 46 

46 46 


Cv X 10“ 46“ 

Average volume of erythrocyte (Ev) = cubic micron = 92 

Em X 10“ 5“ 

Average Hb per ervthroeyte (HLbe)* = Hb (gm ) x Ev x 10’”= (15 6 x92) =143 
Average iron per ervthroeyte (le)* = I x Ev x 10'*‘ = (45 x 92)"’ = 4 4 


The normal figure for this index is between 0 9 and 1 0 and when this index is 1 0 the 
rod colls arc regarded as saturated with iron 

An iron volume index of 1 0 is obtained in most normal people and in cases of pernicious 
anemia, leucemia and in secondary anemias associated with carcinoiaa and acute and chrome 
infections with foier Iron therapy seems to bo of no value in these cases, due to the fact 
that the rod cells are alreadj saturated with iron 

An iron V olume index of less than normal is most commonly found in cases of secondary 
anemia caused bj malnutrition or loss of blood Iron is of decided therapeutic value in the 
treatment of these patients 


HEMOLYTIC SEEA Preparation of, Strafsetb, H J Science 76 444, 1932 

The usual directions for the preparation of hcmolv tic and precipitating sera call for 
the Use of washed red blood cells and lerura respcctivUv as antigens 

The fact is, however, that an immune scrum prepared bj using clear serum as antigen 
will function pcrfcctlv as a hcmolv tw serum and that a hcmolv tic serum prepared hj using 
washed red blood cells as anti„en will do vtrv well ns a precipitating scrum 
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It IS necessarj to heat shi ep scrum for one half hour at 56° C and to remo\e frcsb 
serum trom the red blood colls repeated ’Hashing in saline solution 

Sterile serum or plasma can bo kept for mouths or \ears, thus offering a saiing in time 
and effort especinlh to those uho maj wish to work with hemolysins and precipitins inth 
out haling ready access to sheep or goats 

Gning rabbits 2, 3, 4 and 4 c c of sheep serum lutrai enously , allowing three to tour 
day intervals between inyections ind eight to ten davs betucon the last injection and the 
bleeding, has produced sera which when used as precipitins, showed titers of better than 
1 12800 The same sera used as hemolysins di-'SoKed 0 5 cc of a 2 per cent suspension of 
sheep ery throev tes in quantities of 0 01 c i of a 1 per cent dilution and of 0 05 c c of a 0 5 
per cent dilution in the presence of 2 units of complement in thirtv minutes at 37° C 

Bather strong hemolytic and precipitating sera hive also been obtained by using as 
antigen the clear saline solution in which blood celN had been washed, the solution from the 
fourth washing being about ns effective antigenically as that Irom the lirat one 

SPIROCHETA PALLIDA Staining of, Zingale, M. Pohchnico Borne 39 1435, 1932 
The following method is stated to distinguish spirochetes from pscudospiroclictes 


Seagents — 

1 Saturated alcoholic solution gentian violet 10 c c 

Filtered aiulin water 100 ec 

II Neutral potassium carbonate 10 gm 

Distilled water 200 c c 

ZMhod — 


Place an arbitrary amount (10 to 12 c e ) of Solution II in a w itch glass and add tor 
each centimeter used 1 drop of Solution L 

Prepare and fi'c a smear on a cover glass which is then inverted on the surface of the 
stain in the watch glass Steam for 3 minutes and wash in running water 

The staining reaction is as follows 

Cellular detritus Bright v lolet on pearl grav background 

Bacilli, COCCI, and spirilla deep purple 

Bed blood cells bright lilac 

Spirocheta pallida deep Idac like borders of orv throcytes 

SPINAL PLTJID Colloidal Benzoin Test, Evans, N , and Dodson, "W R Am J Chn Path 

2 463, 1932 

From a study of 2000 reactions in ISOO cases the authors conclude that the evidence in 
the literature indicates that of the colloidal tests used in ei.amination ot the spinal fluid 
tho benzoin test is the simplest to prepare and read, is as scnsitiv’e as and more informative 
than the gum mastic test, and is more sensitive than and as informative as the colloidal gold 
test 

A study of the data obtained from some 2000 colloidal benzoin teats on cerebrospinal 
fluids from ISOO patients signifies that (a) tho benzoin test is not a specific test in the same 
sense as tho Wassormann reaction, (b) it is of value in differentiating active general paresis 
from other forms of neurosy philis, (c) it is probably of value in differentiating epidemic 
encephalitis from poliomy olitis and tuberculous meningitis, (d) a high percentage of post 
tive readings is obtained in disease of the central nerv ous sy stem, but a positiv e second zone 
reading is occasionally obtained in certain conditions not associated with organic disease of 
the central nervous system 
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from scratch and .-acs ill oi its npuo for nint ire triih ree. nt inh iiiecs, tlierehj pre 
supposint, that the nuder is well (.foutidcd in his fundntnent tls to start with Subjects ijis 
cussed include structure of proteins lud protenhtic en/Miics miino icids, sulphur eompounds 
and protein metabolism, the hiochemistra of the fits, c irhohjdrates, aitaiiiina, sterols, hiiao 
),lohin, ind the ehcinic il basis of specific imiiiunolo;,ical re lelioiis While* the entire \.jluiiie 
13 given over actuallj to the discussion of the re. cut a.lvimces, the present ition is re nlilv in 
telligihlc to one whoso primary intcre-it is not hioeheiiiistry 


Recent Advances xn Medicinet 

T his volume, ittompting as it docs to cover an eatrcinely wide field, neees arilj docs so 
with some sacrifice of detail The subjects arc all well discussed, hut with inanj of 
them one cannot but regret th it the author did not have more space to give thorn It serves 
very well however as a goner il reference volume tor the intirnist In spceific specialties 
other volumes in the senes may be referred to 
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Recent Advances in Allergy 

T his is a case in point 'Whilo the volume on Recent Ad\ ances lu ITedicine de\ otes a few 
pages to Allcrgj, Braj ’s volume covers the clinical aspects ot jUlergv most comprehen 
sively It IS written by a man who himself his made v err laudable contributions to the field, 
particularly in his study of hcreditv and predisposition in Allorgj , and the \ olume must be 
classed as paramount with the other recent works on .Ulergj by other authors 


Recent Advances m Microscopy 

T his v olumo is a senes of monographs on the biological applications of microscopy as they 
are seen in medicine, the living eje, zoologj, and botanj In the sections on medicine, 
botanj and zoologj, most of the discussion is given to the microscopj of the individual cell 
and this therefore provides a very good compendium of microscopic comparative anatomy 
There is much on cellular reproduction The section dealing wnth the eve is of particular 
clinical interest to ophthalmologists since it discusses the principles and the technic ot the 
use of the recently dev eloped Slit lamp 


Recent Advances in Pulmonary Tuterculosisf 

T his is an especially adequate discussion in a relativ cly small volume Subjects discussed 
include preventive vaccination, \ ra> diagnosis (an abundance of good illustrations), 
sanitarium treatment, sanocrj sin, pneuniothora\, oleothorax, and tho new er surgical methods 
of collapse 

Recent Advances in Chemotherapy? 

C HEilOTHERAPY, conceived of by Paracelsus, is a scienco which has been developed by 
one man, Paul Ehrlich Ehrlich's original conception based on bis side chain theory was 
that certain chemicals nught bo hooked on to parasitic organisms thereby destroying their 
activity without being hooked upon tho cells of the host In tho succeeding years this con 
cept has had to bo altered since it has been found that with the exception of cmetin, certain 
authelminthics and possibly Bayer 205, tho action is not directlj upon tho parasite but is in 
direct through tho reaction of tho chemical with tho body tissues 

The mechanism of parnaiticidal activity appears to occur in either of four wavs (1) 
chemical interaction between tho compound ns administered or as transformed within the 
body, and some protoplasmic constituent of tho parasite resulting in the death of tho latter, 
(2) physicochemical interaction with tho protoplasmic coUoid of the parasites resulting in 
precipitation, coagulation or electrical changes sufficient to destroj or injure the parasite, 
(3) the production of new compounds withm the tissues capable of chemical or phjsicochem 
ical interaction with the protoplasnuc colloid and (4) tho production of antibodies within the 
body due to the release of antigenic substances from the parasites 


"Recent Advances In AUergj (Asthma Haj Rever Eczema, Migraine Etc ) by 
George "VV Bray XI B Ch XI (Sydney) Asthma Research Scholar The Hospital for Sick Chil- 
dren Great Ormond Street London XVith Rorew ord bj Arthur P Hurst XIA XI D (Oson ), 
P R.G P Senior Physician Guy 3 Hospital Chairman Xledlcal Advisors Committee A^hnm 
Research Council of Great Britain 98 Illustrations including 4 Coloured Plates Cloth 
Pages 432 P Blakiston 3 Son & Co Inc Philadelphia 1331 

"♦Recent Advances in llicroscops Biological Applications Edited by A Pines m Jj 
MR CP Director of the Pathological Department, Cancer Hospital London Medlmne 
Bv A. Plney, M.D MR.CP The Living Ese Bs Basil Graves, MC MA MB.CS 
D O M S (Eng ) Zoology Bs E XV MacBride LI D D Sc P R S and H R. Hew er 
AmeS Die MSc Botany By B C Barton-XVrlght XI Sc XVith 83 Illustrations 
Cloth Pages 260 P Blakiston s Son A Co Inc Philadelphia, 1931 

tRecent Advances in Pulnionars Tuberculosis By L S T Burrell HA XI D 

(Cantab) PRCP (Lond.) Senior Physician to Bos al Prea Hospital Phssiclan to Bi^mp- 

tnn Hospital for Consumption and Diseases of the Chest Consulting 

w?rd TO SanaRirium Mldhurst Second Edition XVith 32 Plates and 17 Tevt-Pigures 
■p TiiT.ki 3 ton’s Son Co Inc Philadelphia 1931 -rr la d 

P Blak Advances In Ciiemothei aps Bs G XX Flndias OBE CMc'” 

T i^don With 4 Plates and 11 Text Figures Cloth Pages 532 P Blakiston s bon A 
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This %olumc rcMOMs tho dciclopmcnt of our knowledge of specific chctnotlierapy and 
the changes in our interpretation of tho process It suiiiinorircs very concretely our knowl 
edge of the action of the sjnthetic chcmotherapcutu, agents ivhich are in use and many 
which arc stiU in tho experimental stage It is surprising to observe hou niaiij ot Elirhch's 
onginal products which he more or less discarded are coming into favor usualli under trade 
names This is particularly true of tho various amcbacidcs and tho hjpnotics 

Particular attention is given to the chemothcrapj of helminthic infection, protozoan 
infection and bacterial infection There is also a chapter on v irus diseases and one on cancer 
The value of tho volume is not so much as a summarj of recent work as it is an authorita 
tivo treatise on chomotherapj in general There is oni> one other volume on chemotherapy 
avaUablo todaj, that by Kolnier which deals chiefly with syphilis The two together make a 
very complete exposition of tho subject 


Injuries and Sport 

F oe a thorough resumd of the injuries incident to sports, as well as the everyday routine, I do 
not bebeve a better work could be found 

Tho author has illustrated his examination, diagnosis, and treatment so efSciently with 
photographs and diagrams that the most difficult cases seem surpriamgly simple Although some 
of his methods are rather different from the gcnerallj accepted American ideas, as a whole the 
two are practically the same 

The most valuable material m the book is his common sense, practical use of splmt and 
other forms of support 

Any physician or athletic director wall do weU to have this work in his collection 


Statistical Methods for Eesearch Workers 

T hat this volume, No V of a senes of Biological ilonographs and klanuals edited by P A E 
Crew and D Ward Cutler, has reached its fourth edition is ample indication of its use 
fulness to those to whom it is addressed 

The present edition is enlarged by the addition of several new seetions and may be accepted 
as an authoritative presentation of the subject 

This book has been previously reviewed m this JotraxAi. and it need only be said that the 
standard of previous editions is upheld by the present volume 


Laboratory Manual of Physiological Chemistryf 

A s implied by the title, this manual is not intended as a reference book, but is designed for 
tho classroom 

It consists of an orderly presentation of well selected procedures designed to constitute a 
review of qualitative tests relating to physiological chemistry, and illustrative of the quabtative 
and quantitative procedures available for the analysis of biological material 

Of necessity the choice of methods has been to a definite extent influenced by their didactic 
value as well as the relative simplicity of the apparatus required 

The fact that the manual has passed mto its second edition after a thorough practical trial 
in the teaching of students both at Johns Hopkms and the Hmversity of Pennsylvania is an in 
dieatiou of its usefulness 

For teaching purposes the volume may be recommended as a clear cut, concise and emi 
nently practical manual ’ 




By C B Heald C B E 





The Journal of 
Laboratory and Clinical 
Medicine 


Yoh XVIII St Louis, Mo , J vxuui^, 1933 


No 4 


Editoi WARREN T VAUGHAN, M D 

IJiclimond, Va 
ASSOCIATE EDITORS 


X>Esms E jACiSON, M D 
J J E Macleod, M B 
"W C MacCabty, D 
Gebald B IVedb, il D - 
ViCTOB C JlrEES, PnD 
Russell L Hadev, MD 
John A Kolaieb, JID 
RobebtA Kilduffe, JTD 
Geobob HESBitAhN, itJ3 
T B aiAGATH, U D - 
Dean Lewis, SI D 
SI H Soule, Sc D - 


- - Cincinnati 
Aberdeen, Scotland 

Rochester, SIinn 
- Colorado Springs 

- - Cleveland 

Cleveland 
Philadelphia 
Atlantic Cmr, N J 
Galveston 
Rochester, SIinn 

- - Baltimore 
Ann Aebob, SIich 


Contents of this Journal CopjTiglit, 1933, by The C V Slosbv Compauj — All Rights Reservea 
Entered at the Post Offiec at St Louis, SIo , as Second Class Stutter Addition il ciitrv as 

Second Class SI itter at Pulton, SIo 


EDITORIAL 


Paul Gerhardt WooUey 

O N THE title page of Volume I, number 1 of The Jooralvl of L^veokatokt vnd 
CuNiCAL i\lEDiciNE vvbich appealed m Octobei, 1915, we dud the uame ot 
Paul G Woolley, eclitoi foi The Depaitment of Physiological Pathology Duiuig 
the veais of his actue inteiest in medieme and medical leseareh, Di Woolley was 
one of The Journal’s most enthusiastic suppoiters and few numbeis appealed 
without editorial eoutiibutions from his pen Pollowuig the war Di Woolley 
found it necessaiy to take time ofl: to combat an actuated tuberculous mtection to 
which he eventiiallj'' succumbed at the Desei t Saiiatoi mm in Tueson on Decembei 5, 
1932 

Paul Geihaidt Woolle 3 ^ was boxn in Pans, Iliniois, Apiil 7, 1S75 He re- 
ceived his academic degiee fzom The Univeisitv of Chicago in 1896 and Ins MD 
from Johns Hopkins 'Univeisity Medical School in 1900 Aftei seiving as Resi- 
dent House Officei at Johns Hopkins Hospital and Fellow in Pathology at McGiU 
he became Bacteiiologist, latei Pathologist, and then Diiectoi oi the Seium Labo- 
latoiy of tlie Buieau ot Science at Manila Fiom the Philippines he went to Siam 
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uheiche became Duectoi ol the Siamese Government Stium Laboiatoiy m 1006 

and Chief Inspectoi otnealtlun Bangkok, m 1907 „ „ , n 

Retaining to this eountij Dz Woolley accepted tlie chan of Pathologic 
Anatomy m The UimeisiU ot Nebiaska but altei a >eai- he moved to Cincinnati 
vvheie he became Piotessoi ot Pathology in The Iniiveisitv ot Cincinnati in 1909 
Poi seveial yeais thereattei lie was Dean ot The Faculty of iledicine m The Uni- 
veisitv of Cincinnati llcdical School lie was also Duectoi ot Laboiatories and 
Pathologist to the CTncmnati Geneial Hospital 

While seivnig in Siam, Di AYoolley icpieseiited the Siamese Govcinnient at 
the International Congiess ot Tubeieulosis in 190S and at the International Con- 
gress on Hygiene and Demogiaphy in 1912 Di Woolley lived tor a time alter 
the war in Detioit and in Los Angeles but found it necessaiy to give up Ins activ e 
work 

During the wai he held successive lanks from Captain through Lieutenant- 
Colonel in the lledieal Coips and seived as Instuictoi in llilitary Hygiene at 
Camp Greenleaf, Epidemiologist at Camps Gieene and Devons, and Assistant 
Camp Surgeon and Sanitai j Inspector at Camp Devens 

Dr Woolley was the authoi of a volume, “The Clinical History in Outline” 
(1914) , and of a number of papeis dealing with subjects ot pathology^, bactei lology, 
tropical medicine, and anmial pai asitology He sei ved as Associate Editor of The 
Journal of Lvboratory vxd Climcai JIedicixe fiom its founding to his death 
A host of friends join the editor and publislieis in regretting the passing of a good 
fightei — TV T V 


CORRESPONDENCE 


To the Editor 

In the article by Dr B S Levme in the October number, dealing -with sensitizers other 
than cholesterol in Wassermann and flocculation antigens, he uses the term sitosterol to describe 
the sterol used m the flocculation technic recommended by me m a previous paper ( Jour'S AL op 
Laboeatoey and Climcau AIedicise, 17 787, 1932) Strictly speaking, he is correct in that 
usage insofar as sitosterol is synonymous with phytosterol, the generic term coiermg all sterols 
of plant origin Ho-wever, some confusion may arise from the fact that the Difco Laboratories 
sell a specific sterol derived from wheat germ as sitosterol, while the corn germ sterol used m 
my flocculation antigen has entirely different sensitizing pioperties 

I origmally recommended the wheat germ sterol (Bacto sitosterol) for use as an adjunct 
to cholesterol m a Wassermann antigen {Journal Exper died, 53 605, 1932) I have smce 

found that the flocculation antigen, contammg cholesterol and corn germ sterol, is equally 
serviceable as a Wassermann antigen, and have therefore abandoned the use of wheat germ 
sterol as an unnecessary complication Contrary to the findmgs of Dr Levine, I find that 
mavimal sensitization with sterols significantly mcreascs the sensitiiity of both tests, and in 
the case of the flocculation test adds greatly to the simplicity of the technic and clarity of the 

(Signed) Haeey Eagle 


Erratum 

Lepesehkui’s article in the September, 1932, issue of the Journal, page 1251, under 
distilled Kater, in the second Ime of the tabular matter, 398 5 c c should read 308 5 c c 



ITEM 


The Amernan Assocntion tor tlio Stud% of Goiter, for the fourth tune, offers Three 
Hundred Dollars ($300 00) as a first aiiard, and two honorable mentions for the best three cs 
sajs based upon origmal rescareh uork on anj phase of goiter presented at their annual meet 
ing in Hemphis, Tenu , ilay 15, 16, and 17, 1933 It la hoped that this will stiiimlate laluabla 
research work, espetnlh in regard to the basic cause or goiter 

Competing manuscripts must bo in English uid submitted to the Corrcspondmg Secretarr, 
J E Yung, M D , 670 Cheri^ St , Terre Haute, Indiana, USA, not later than April 1, 1933 
Manuscripts arriving after this date will be held tor the ne\t vear or returned at the author's 
request 

The Pirst Award of the Honidtoii, Ontario, Canada, 1932 meeting was given Donald 
ilcEachern, M D , Johns Hopkins Hospital, Baltimore, 31d , “ A Consideration of the ITechamsm 
of Hj-perthyroidism Based Upon Its Effect Upou Cardiac and Skeletal Muscle " 

Honorable mentions were awarded A B Gutman, MD , Presbyterian Hospital, Hew York 
City, ‘ ‘ The Effect of Administration of Iodine on the Tot tl Iodine, Diorganio Iodine and 
Tliyrosane Content of the Pathological Thvroid Ghind”, Lieut Col H Stott, MIf CP, IMS, 
Dean Faculti of Medicine, Lucknow Uimcrsitj, Lucknow, India, “The Distribution and Cause 
of Endemic Goitre iii the United Proiuiees ” 

rraternallj, 

(Signed) J R Yu^a, MD 
Corres Secy 
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CLINICAL AND EXPERIMENTAL 


THYROID GLAND DEFICIENCY IN CHRONIC ARTHRITIS® 


Eraiscis Coouea H\uu, MD , vso Rorert Thorkhilt, Mokroe, MD , 

Boston?, Mass 


'T'HE complexity of tlie problems of chionic aithntis is appaient to all, pai- 
tieularly to those who are students of the disease The American Commit- 
tee for the Control of Rheumatism defines arthritis as a “generalized disease 
mth joint manifestations ” It may involve cartilage, hone, tendon, muscle, and 
blood vessel, as well as synodal surfaces It n ould seem evident that any factor 
inside or outside the body which may injuie directly or indirectly the integrity 
of a joint must be looked upon as a causal agent The most successful treatment 
of the disease is that which seeks to determine the entire etiology m each case, 
to remove or arrest as many of these factors as may be, and to return the jomts^^ 
and the patient, to the greatest possible degree of normal function Such 
problem requires the closest cooperation of internists and orthopedic surgeons 
Infection and diet have received much attention m recent years as important 
etiologie factors Thyroid deficiency has also been suggested as another and 
wMe there are many references to it in the literature, its role has not been clearly 
defined In this paper, we are attempting to show that it occurs quite frequently 
m patients with arthritis, especially in arthritis of the hypertrophic type, and 
that Its correction leads to improvement in the joint condition 

REVXPW OF THE LITER VTURE 

ivl.eh 1. .1 fauit The thp-oid ,3 lacrimuiated by some, tbe 

Bent Brigham Hospital 
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THE JOURXAL OE EVBORVTOU\ AND CUMCVL JHDICIXE 


b-» others, nizd the nhole group still others Crowe,* howeier, feels thit glmduhr deflcicney 
IS not iictcssary to e\pl nn these igo iiid se\ diffireiitts 

The issociatiou of arthritis with ini\idemi ind hy potln roidism his attricted the atten 
tiou of a few students for mans ye irs Llewellyn* reports tint the incidence of osteoarthritis 
seems to be abnormally high m regions in England where goitir is endemic, and he quotes 'VTe 
Carrisou as saving that in goitrous regions in the ILm iLiy a Mountains the eoexistenee in the 
same subyeet of goiter lud arthritis is so conimoii is to suggest i siniil inty of origin He re 
cites cases of his own ind others fioni the medic il liter iture, in which arthritis followed closely 
upon hvperthyroidisni which h id iiceii tn ited b\ \ r ns, surgical removal or functional evJiaus 
tion ot the gland Mutch lu i scries of dOO eases or ehroiiic irthritis found that “minor terms 
of subthvroidisni’’ wcie ven eommoii, while well detined nnvedcmi or goiter of considerable 
size were seen in 14 per cent of the cases 

Jones" writes, “I have frequentlv observed in women it the inenopiuse, the subyects of 
osteo irthritis of the kuc cs, a pceuli ir change in the eoiisistciiey of the skm and subcutaneous 
tissues, more particulirly of the lower limbs The overhiiig sKiii is usuallv harsh, dry and not 
intiequenth scaly, his lost its suppleness mil is with diflieultv lifted up from the subyacent tis 
sues, which to palpition ted tense, d istie, md, like the skm itself, mueh tliiekened Ho pitting 
is to be observed on pressure, and the plnsieil signs appeir mdepemloiitly of reiiil and eirdiao 
complications The idinmistr ition of thvroid substance m some lustauecs vvis quickly followed 
bv a diminution in swelling when present, ind ilso in re^torwj^ i more ii ituril consistency to the 
aftccted tissues 

“Whether the iiihltiation ot the skm and subcutaneous tissues is identic il vnth the diifuse, 
brawny inflltr ition noted occasion ilh bv G irrod in the lingers of pitieuts affected with multiple 
osteo irthritis of the hands, I im uu ible to sav -Vs to its nature, oue c la only speculate, but ob 
yectivelv, at ill events, it ajipears indistinguishable trom the solid sndhiig associated with 
mvvedema Its loc ilized distribution forbids our identifying it with this alTeetion, but, at the 
same time, we must tenuemlier that phvsicims following llcrtoghe are le irning to postulate the 
C'astonce of states uitormediate between ivowcd myvcdemi md the normal 'formes frustees,’ so 
to speak, analogous to the lure it forms of Graves' diseisc, and prcsuuubly due to variable de 
glees of thyroid inadequacv ” 

Other writers confirm Jones as to the frequeuev of the symptoms ot hypothyroidism in 
aithntic patients Thus, Emerson comments on the else of f itigne, paresthesias, parehmeut 
like skm, and dry, rough and brittle finger n iils Coates' emphasizes the loss of hair, increased 
weight of the body, dryness of the skm, mibihtv to sweat, scantv or absent menstrual periods 
and increased sensihilitv to cold 

McCarnsoii* states that in patients vnth thvroid glaud defieiencv “The cartilages are ilso 
infiltrated and the yoiuts are p untul, stiff and ni ly crackle ‘If the hand is appbed to the yoint 
(knee) when fle\ed, there will be a sensation like the crackling of frosted snow This is a very 
characteristic sigu, indeed, it is almost pathognomonic ’ (Hertoghe) 'Rheumatic' pains and 
soreness iii the bones and yoiuts are a frequent source of complaint, md true rheumatoid irthritis 
is not uncommonly issoeiited with the diseise Hydrarthrosis mav occur (Dalche) '' 

Cecil and Archer* also reported crepit itiou iii the knees with little limitation in motion, as 
well as excess fat about the hips ind bre ist, round shoulders, lordosis, ptosis and flat feet 

Poster* writing ibout myvedem i, says “In adults there is often soreness of tho yoints and 
relaxation of tho ligaments, leading to flat foot and knock knee A peculiar grating of the 
yoints on motion has beea described Pams in tho b lek and shoulders ire common, 

and women complain ot pain in their arms when doing up their hair, muscular cramps are usual 
The muscles, as a rule, fatigue v ery readily When standing, the myxedematous pa 

tient ‘droops all over,’ the shoulders fall forward, the head hangs and the body is not erect 
Ptosis of the viscera h is been attributed to the relaxed abdominal wall ’’ 

In their study of 4a cases ot hypothyroidism at the Massachusetts General Hospital, Means 
and Krantz’* found that ill complained of a feeling of fatigue or weakness and of pale and dry 
skin 90 per cent had edem i of the eyelids and face, increased weight, sensitivity to cold and 
ibsence of sweating, SO per cent had numbness and tingling and loss of hair, and about 70 per 
cent had brittle nails, IS 9 per cent had svmptoms and signs refer ible to the elbow yomts, o6 4 
per cent to tho knees, and 34 3 per cent to othei yomts 
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StmlKb of fliL b isil mtt-ibolic r do m pifujits «itli cliroiiit irtlirilis h i\l (.oufusing 

Jesuits Pemberton iml Tompkins" touml tli »t SO per eeiit of their 2') e ises tell uithiii norm il 
limits (plus ind minus 10 per eeiit) uul th it 20 per euit Mere' sligbth Ion (minus 11 per eeiit to 
minus 21 per emit) The Iom r ites seemed to be ir no rel itiou to the se\ elite ot the- dise' ise‘, ige 
or condition of the pitie lit, itrophj of nmseles, edeiii i, oi other f letors Cecil, D irr iiid 
DuBois" studied 4 cises ot eliroiuc irtliritia in the e iloriiiieter iiid eotieludcd tint the) bid no 
disturb niee of metabolism llolnus" reported norm il re idings in his K) e ises 

Boothbv and Sandiford ' found b is il met ibolie re idiiigs between iiiiiius 11 mil plus 11 in 
93 per cent ot eo irthritie p itieiits The r ite was below niiiius 11 in 4 of these p itieiits 
Hench-’ found that SO per cent of 111 irthritie p itieiits h id b is il iiietabolie determiii itious be 
tween plus 10 and minus 10, about equ illj dnidcd on the minus and plus snlis Piie slightlj 
higher rates were obtained iii one c ise of tharoiditis iiid iii four e ises of thiroid ideiiomas la 
the infectious group ( itrophic) si-\ rates were between minus 10 iiid minus 20 There w is i 
slight tendency for loner norm il rates in the senile (Inpertrophie) group lie quotes DuBois as 
having stated that in ehroiiie iiifeetious irthritis it would seem th it the ehaiige in basal met ib 
ohsm IS such as might be evpeeted in i erippliiig disease where the p itieiits ire forced to It id 
sedentarv lues 

Swami,-^ howeeer, tound tint ot Ins senes of 312 cases, onh G1 per tent tell between the 
normal limits of plus and minus 10, while 14 per cent were slightlj mere ised (plus 10 to plus lo) 
and 25 per cent were decreased (minus 10 to minus 30) He found no eiidcnce that hyper 
thyroidisni and hypothyroidism are eh ir ntcnstic ilh issoeiated with arthritis He believed 
that “abnormal metabobsm with a tciidencj to a minus r ite is ch ii icteristic of arthritis, espe 
cially in the early years, having a teudeuev to return to normal is the duration of the disease 
lengthens ” 

Swaun and Spear” agreed with Pemberton that the age of tbe individual and the duration 
of the activitv of the disease had no apparent effect on the basal metabolic rate They found 
that m the chionic infectious type of case there was a tendency tow ird an increased rate and in 
the hv pertrophic case to a decreased rate 

Brown" found that of 25 cases of hvpertrophie arthritis in which careful basal metabolic 
readings were made, 16 gav e readings less than minus 10, and of these 10 were less than minus 15 
and 5 less than minus 20 

Thompson” believes that an endocrine disturbance is one ot tbe etiologic factors in arthri 
tis, but believes no single glaud to be responsible nught quote many other writers who be 
licve thyroid or other glandular deficiency to play a part in the etiology of chrome artliritis 

The effect of the administration of thyroid substance to patients with chrome arthritis 
likewise is in dispute Jones,* Thompson,” Hutch, Swaim,** ” Brown’ and Cecil,” among 
others, advocate its use Pemberton” and other wa-iters are in doubt Swaim says that at 
“does not raise the rate in four fifths of the eases, but if it is carefully given, beneficial results 
are obtained in spite of the fact that m doses which can be tolerated it may not change the 
metabolic rate The chief iniprov eroeiit is in circulation, muscle tone, weight and vitality ” 


PBE&ENTATION OF DATA 

In View of the indeterminate nature of the situation, it seemed of value to 
contubute an analysis of our experience For this purpose, we have studied 
the lecouls of 300 patients with thionic nontuherculous arthritis for the symp- 
toms and signs of thyroid deficiency, the basal metabolic lates, and the efliect of 
thyroid gland therapy when indicated No selection of cases was made The 
1 coords of 100 piivate patients were taken at random fiom the files of the last 
ten veais, and, in the same manner, those of 200 patients seen in the wards and 
arthritic olunc of the Out Dooi Depaitment of this Hospital in the last seven 
y eais Tins method had the disadvantage of including some cases which w e had 
not seen, oases with short observation periods and possibly incomplete data from 
tlio standpoint of moderate endocrine disturbances It had the advanta<re of 
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representing a tiixe eioss section of the soit of aithntic patient ive have been 
dealing with dining this period, and of avoiding ov^eistatenieut 

It happened that by chance 150 ot the eases fell into the gioup of atrophic 
(rheumatoid) arthiitis (106 of the hospital and clinic eases and 44 of the private) 
and an equal numbei into that of hjpeiti opine (osteoarthritie) arthritis (94 of 
the hospital cases and 56 of the piivate) To avoid confusion, no further sub- 
divisions were made The diagnosis in each instance was ariived at thiough the 
gross appeaiance ot the joints and the i oentgenographic findings This was 
often a difficult mattei Some of the hypeiti opine patients seemed to react hke 
those with atrophic changes Many of those who liad had atrophic aitlnitis for 
a long time had acquiied hypcrtiophie elements thiough mechanical uritation 
and efforts at lepaii "When a case was found to he classified as a mixed type, 
it was placed aibitrarily in the gioup to which it most nearly coriesponded 

This gioup of patients does not lepiesent a cross section of all tjqies of 
arthiitis Cases cleaily infectious in oiigin, such as gonorrheal aithritis, pneu- 
mococcal aitluitis, 01 aithritis in association with rheumatic fevei, did not usuallv 
leach oui clime, and weie clnmuated fiom the eases chosen from the files Those 
patients whose aitliiitis was not obviously lelated to infection, or who had failed 
to improve with the lemoval of intectiou and with other theiapy, weie the 
patients geneially sent to ns They laielj had fevei, leucoeytosis, oi hot jomts 
Readers who see a laigei piopoition ot cases of these tvpes should, theretore, 
have in mind the chaiactei ot this gioup Howevei, we believe some of these 
patients, especially those with atiophic aithritis, hai bored an infectious process 
which played an irapoitaut etiologic lole 

Female patients outuumbeied tlie males, as alvvajs, m the latio of about 3 to 
1 Theie weie 106 females in the atiophic group and 112 in the hypertrophic, 
44 males were classed as atrophic and 38 as hypertiophic The average age of 
those with atrophic aithritis was 45, and of those with hvpertrophic arthritis 54 
That this disparity is not as gieat as usual is due to the fact that many of the 
patients came to us years aftei the beginning of then disease 


Table I 

The Incidence op Symptoms Which ilioHT Be AirsiBirrABLE to Thyboid Deficiency in 300 

Cases op Cheonic Abthbitis 


1 

2 

3 

•t 

5 

6 
7 
S 
9 

10 

11 


Sensitivity to cold 
Cold hands and feet 
Dry skin. 

Ease of tire 

Symptoms out of proportion 
to physical findings 
Arthralgia 
Numhneas 
Brittle nails 
Ealling hair 
Edema about the eyes 
Obesity 


ATKOPHIC 

150 

ABTHEITIS 

CilSES 

hyperteophio abthbitis 
150 OASES 

NO 

% 

NO 

% 

64 

42 6 

66 

44 

73 

48 6 

76 

50 

59 

39 3 

94 

62 6 

135 

90 

141 

94 

34 

16 

38 

25 3 

24 

16 

40 

26 6 

38 

25 3 

73 

49 

33 

25 3 

66 

44 

23 

15 3 

59 

39 3 

36 

24 

58 

38 6 

53 

35 3 

99 

66 
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Table I summaiizes the fiequency with which occuued the symptoms winch 
might be caused by thyroid deficiency lu these patients Only the positive 
findings w’eie recoided, whcie the symptoms w'Cie not mentioned, as often hap- 
pened, they w’ere eonsideied to be absent Then incidence tended to be gi eater 
in the private eases, since they weie closely obseivcd in tins regaid, but the fig- 
ures for the hospital waid and the chnic cases show the same diffei dices between 
the two types of arthiitis Patients of both types were equally sensitive to cold 
(42 per cent of the atrophic cases and 44 pei cent of the hypci trophic eases) in 
that they required more clothing and bedding than othei membeis of their fam- 
ilies Some had always sufteied in cold weather, others only since the onset 
of the arthritis It is oui behef that this symptom is often simply a reaction 
to lUness and does not by itself suggest a glandular disordei 

Those who complained of cold hands and feet were also equally distributed 
as to type, 48 pei cent of the atrophic patients and 50 per cent of the hypeitiophie 
patients However, this was accompanied in most of the atrophic patients by 
vasomotor changes such as mottling and swelling, a feature rarely found in the 
other gioup Loss of the noimal amount of moisture on the skin, in fact, was 
found m the majority of the hypei trophic patients This diyness had to he 
distinguished from that found with senile atiophy and from the changes due to 
exposure to cold weather It involved the hands particularly, but tbe arms, legs, 
and feet by no means escaped The skin was frequently parchmeut-like, rela- 
tively inelastic, and often firmly attached to the flesh beneath Some patients 
with atrophic changes of long duration had such skin, hut the active cases of this 
type had characteristically a moist skin 

Nearly all of the patients complained of ease of fatigue A sense of exhaus- 
tion would foUow quickly upon even ordinary effort They w'ould be very tired 
on rising in the morning, and gather themselves togethei only slowly as the day 
wore on Persistent effort was necessary to keep up with the demands upon 
them In the atrophic group this was commensuiate with the degree of arthritis 
and dated from its onset In the hypertrophic group the striking fact was that 
these people appeared to be for the most part well nourished and of good physical 
capacity Some had carried successfully more than their share of life’s burdens 
To feel unable to work at the usual speed or foi the usual length of time was quite 
a new experience to them and this was out of all proportion to the extent of the 
joint involvement, others had been easily tiled foi yeais before their arthritis 
began, but had driven themselves to carry on with an average job Symptom 5 
in Table I illustrates this further In geneial, it appeared that the patient with 
atrophic arthritis felt fairly well apart from his joint pain, unless he was wasted 
from repeated exacerbations over a long period of time Certain patients with 
hypertrophic arthritis, however, had less disability from joint pam, and, though 
appearing well, wnuld complain of being below pai Others in this group, be- 
sides bemg below par and complaining of ease of fatigue had headaches, and pains 
referred to muscles and bones as well as joints, with very few objective signs of 
hypertrophic arthiitis We have considered them under the headin”- of 
“Arthralgia ’’ ® 

Paresthesias of the extremities were reported by half of the hypertrophic 
paients and one-fourth of the atrophic patients, being noted as numbness. 
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tiDghn" binning, or puckhng TIilm Axeie sometimes inoie pionoiiuced m the 
iu\olved fiugeis but not limited to them oi the hand Pactois uhidi tended 
to decrease cnculation such as e\posnie to eold tended to pi oduce them Thej- 
iieie theietoie, most common attei exjiosiue to cold and on uakiug fiom sleep, 
and tended to impioie, along uith chaiaeteiistie moiiung stiftness, as the circu- 
lation became uioie Mgoious Tlun weie less eomuioulj met uitli in the patients 
uitli veii dctiie atiophie aithiitis, occniiing moie tiequentlj in those ot that 
type uitli long standing changes 

In oue-foiuth ot the atiophic patients the fingei nails were desciibed as 
ridged biokeu and buttle, and in a feu theie uas a teudcnci' foi the ban to be 
excessueh dn and to tall out These s\m))toms, uhile tuice as common lu the 
hvpeitiophic mduiduals \soie lepoited m less than halt The gieatei aieiage 
age of this gioup uoiild account foi some ot tlie difteience, but lu eeitani eases 
the findings iieie so sti iking and the onset so eloseh luiked nith the rheumatic 
pioeess that ue ueie uichued to tool that both could be attubuted to hiqiothj- 
loidism It IS oui impiession that the incidence ot these signs mil nieiease 
mth close! obseiiation 

Edema about tiie e\es e\lubited the same gioup \auation, (24 pei cent oi 
the atiopliie cases and 3S 6 pei cent ot the In peitiopliic cases) Such eyes 
iieie those mth an appeal anee ot puffiness oi ponehiness and congestion about 
the lids and uaiiomng of the palpebial fissiue Xo factoi ot caidxac oi lenal 
disease iias pieseiit to account toi it 

Subcutaneous edema olsewheie than about the eies, uas noted ven mtie- 
quentlj and about equalh m the tuo gioups It was obseiied m the skin of 
the ankles hands (cloisum) and face especialli It iias oiih oeeasionallv due 
to heait disease mth eongestue taihiie Localized i\a\j aieas ot mj'xedema and 
tat pads 01 ei the shouldeis as mentioned bi some iiritcis in the Iiteiature quoted 
aboie, iveie laiely seen 

Thu ti -file pel cent of the patients mth atiophic aithntis iiere definitely 
ovei 11 eight, that is, uioie than 15 pei cent ovei then ideal ic eight, ivhile 66 per 
cent of the hj pei ti opine patients iieie obese This is fnitliei evidence sug- 
gestive of a difteient constitutional hackgiound of health and inteiaetiou mth 
disease The t 3 q)ical ilieumatoid patient is wasted and eats hstlessli of a 
restiicted diet The hi pei trophic pei-soii is iisualh’- lobust oi buxom and blessed 
with a geneious appetite As pointed out elseivheie (llouioe and HaIP“) starch 
indigestion is moi e common to him also 

Enlaigement of the tliiioicl gland iias lepoited as haiiug been pieseut ni 
4 cases in each gioup at some time One in each gioup had been subjected to 
subtotal thjioideetomi foi hjqieitliiioiclisni in the past, m one hjqieitiophic 
arthiitis tolloned diieetli’ Thiee had adenomas and thiee had colloid goiteis 
None had inei eased metabolic lates (oiei plus 10) at tlie time of this iniestiga 


llULl 

Thu tj -six pei cent of the iiomen mth atiophic aithiitis dated the onset of 
then disease at the menopause oi a Neai befoie oi aftei it This vas tine of the 
majoiity of those noiiieii in the hipeitiophie gioup, wheie 64 (57 pei cent) so 

^ Ba^al Meiabolw Rutcb — Theie weie 206 deternunatioiis ot the basal meta- 
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bobc late made on 106 patients AMtli atiopUie aithutis, and 216 A\cre made on 
108 patients with lijpeiti opine aitbiitis No tests neie done on 44 of the fust 
gioup, 6 ot nhich neie pm ate patients, and none on 42 ot the second gioup, 
5 of which 'i\eie pm ate patients The test ^\as almost loutiuc in office piactice 
because of the authoi’s inteicst iii this pioblem In some of the clinic eases it 
uas omitted because of the difficulties eneounteicd in such an ambulatoiy gioiip 
In the hospital uaids it uas done chiefh uhen theie uas leasoii to suspect an 
abuoimal lesult No ease uas CAcluded toi laclc ot this test T.hc i\aid and 
cluiic cases weie done m the hospital metabolism laboiatoij by a technician and 
an assistant lesideiit in medicine The Beiiedict-Koth appaiatus is as used The 
private cases ueie done by a tiaiued noihei usni" tlie same apparatus It Mas 
UEusuallj- difficult to seeuie satisfaetoi3 ciiives and checks on tests done on these 
patients This uas due not to tenipeiatuie oi pulse elccation but to inabilitj 
to secuie good lelaxation ilany people came fiom a distance and had to be 
aUoued to lest foi an houi oi moie betoie they could bieathe cpiietlj Pam, 
discomfoit, and nercous tension weie sometimes gieat enough to incalidate the 
test or cause it to be given up Repeated tests usually showed lowei rates, when 
these factors weie overcome The eiiois aie all on the side of mcieased oxygen 
consumption Better results might be obtained under improved conditions and 
should show fewer readings ovei plrrs 10 per cent Table II shows the results, 
with percentages on each bracket 


Table II 


The Lowest Basil Metibolio Bates iv 106 Cases op Atrophic Arthritis (206 Tests) and 
108 Cases op Hypertrophic Arthritis (216 Tests) 


B it R 1 

atrophic 

arthritis 

hypertrophic arthritis 


NO CASES 

% 

NO C \SES 

% 

+26 to +29 

2 

18 

0 

0 

+21 to +25 

2 

18 

1 

0 9 

+16 to +20 

0 

5 6 

1 

0 9 

+11 to +15 


18 1 

5 

4 5 

+ 1 to +10 

1 18 

17 0 ! 

16 

14 8 

0 to -in 

1 38 

36 

31 

28 7 

-11 to -15 

19 

17 9 

17 

15 7 

-16 to -20 

15 

141 

20 

18 5 

-21 to -25 

3 

2 7 

10 

9 3 

-26 to -29 

1 

09 

7 

64 

Totals 

106 

99 6 

108 

99 7 


It IS at once apparent that the majoiity of cases fell within normal lunits 
Between rates of plus 10 and minus 10 there are 53 per cent of the atrophic 
group and 43 5 per cent of the hj'pei trophic group , between plus and minus 15 
there are, respectively, 72 7 pei cent and 63 7 per cent In the abnormal lano-es 
le differences are rather striking Of the ati ophic eases, 9 2 per cent had rates 
aboce plus 16 as compared with 1 8 per cent of the hypertrophic eases Below 
minus 16 aie found 17 7 per cent of the ati ophic eases, and 34 2 per cent of the 
hjpei trophic cases, while below minus 20 there are only 3 6 per cent of the 
ophic cases and lo7 pei cent of the hr perti ophic eases There is thus a 
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definite tendency foi the hypeiti opine patient to have a metabolic rate beloM 
normal Hypometabohsm is found in the other tj’pe> but to a much smaller 
extent This is brought out m Chait 1 

Results of Thy) Old Gland Adnumstiation — No simple expeiiment, in which 
no other tieatmeut than th^uoid gland substance ivas given, was possible to carry 
out in our senes of cases, except to a ceitain extent in a few instances While 
presentation of such a group of cases aftoids cleai pi oof of the utility of this 
medication, as will be shown in a subsequent paper, they are few m number 
and are not entirely similar to the average ease of arthritis with which one 
is confronted We were forced to treat the patient as a whole In general, 
this consisted in prolonged bed lest at home or m a hospital, a diet rich 
in vitamins, usually with cod li\ei oil, v'losteiol, yeast, orange or tomato jmce 
added, attempts to coiieet postuial and mechanical defects, the search for 
and eaie of infections, and attention to concomitant diseases, as necessaiy Ob- 
viously, the question as to which element in such a manifold program was respon- 
sible foi any subsequent impioiement m the indnidual patient was often 



Chart 1 — The lowest basal metabolic rate determination in 107 cases (20G tests) of 
atrophic arthrlOs (shaded areas) and lOS cases (21G tests) of hypertrophic irthritis (unshaded 
areas) While about half of the cases lie betueen ±10 there is a definite tendency for tlie rate 
to be iow in the rest particularly in the hypertrophic type 


extremely difficult to answer The role plajed by thyioid medication was set- 
tled separately for each case by both authors, one of whom, having had little 
association -with many of the patients, acted to a degree as a neutral observer 

Thyroid extract was not given routinely It was wnthheld from 5 atiophic 
arthritic patients and 2 hypei trophic aithiitic patients m the piivate group, and 
from 42 atrophic and 32 hj-peiti opine patients in the waid and chnic group 
This means that therapeutic tests were almost universal in one group, but uot in 
the othei Harmful efteets were limited to sensations of dizziness, nervousness, 
tension, headache, and insomnia They promptly disappeared when the thyroid 
extract was omitted and seiious sjauptoms w'eie not encounteied This may hai e 
been due to oui policy of giving small initial doses (one quarter giain desiccated 
thyroid once or twnce daily) 

It was decided that thyroid extract had no effect when there was no demon- 
strable impioiement following its use It was desciibed as of “temporal 3' 
value” when it seemed to accelerate impiovement for a shoit time, but was with- 
out consistent effect throughout the period of obseiwatiou Its effect was 
“good” ivhen it was of unquestioned value in our and the patient s estimation 
over and above all other elements of treatment for a considerable period of tune 
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These beueficial eftects icquue some deseiiption Objectively, there was 
a change horn a diy to a moist skin, and an incicnsc in. pliability and wrinkling 
wheie it had been abuoimally fiim and thick Congestion about the cj'es and 
tluoat improved Those who wcie obese lost ncight, paiticuhuly about the 
abdomen, hips, and ankles The affected joints weie usually inoic noimal m 
size due to a loss ot boggy swelling, then iunction was incasuiably improved 
The subjective benclits wcie often out of piopoition to the immediate impiove- 
ment in physical signs The patient telt bettei at once and was bettei oiganized 
nei vously, so that he boic his infiiinitics with gieat equanimity Joint sensitivity 
abated quickly Physical activity without pam was inci eased even befoie tliere 
Avas any demonstiable change in the joints that we could measuie riicre Avas 
less sensitivity to cold and less tiouble Avith cold hands and feet 

Table III shoAvs the lesnlts of thyioid theiapy in this senes of cases No 
effect was observed in 71 8 pei cent of the atiophic gioup (46 per cent of the 
private eases and 87 5 pei cent of the hospital cases), and in 31 0 pei cent of the 


Table III 

The Effect of Administration op Thyroid Extract to 103 Patients Witii Atrophic 
.Arthritis and 116 Patients With Hypertrophic Arthritis 


nES>ULT 


ATEOPHIO 

ARTHRITIS 


HYPERTROPHIC ARTHRITIS 

PRIVATE CASES j 

HOSPITAL 

eVSES 

PRIVATE 

cases) 

HOSPITAL 

CASES 


NO 

% 

NO 

% 

NO 

% 

NO 

% 

No eSect 

1 

18 

461 

56 

87 5 

1 

13 

241 

1 

23 

37 

Temporary good effect 

8 

20 5 

4 

63 

5 

92 

18 

29 

Good effect 

13 

33 3 ' 

4 

63 

36 

66 7 1 

31 

34 

Totals 

39 


64 


54 


62 



hypertrophic group (24 1 per cent of the piivate cases and 37 per cent of the 
hospital cases) Beneficial effects, both temporary and good, Avere obtained in 
28 2 per cent of the atrophic group and in 69 pei cent of the hypertrophic group 
The difference in value of the drug in the hospital cases as compared Avith 
the private cases can be explained in several Avays In the latter group the 
patients Aveie obseived for a longer period of time by one gioup of physicians 
particularly interested in arthritis, and on the Avatch for the suggestive signs 
and symptoms of glandular deficiency pointing to a need for a basal metabolic 
rate deteimmatiou In the former gioup, the patients Avere seen for shorter 
periods of time by a varied group of internists, they had more comphcating 
factors of disease and Avere less able to folloAv strict treatment 


It IS evident that thyioid Avas of real value in one-third of the piivate cases 
of atrophic aithiitis and in only one sixteenth of the Avard and clinic cases In 
the hypei trophic cases there Aveie definitely fewer failures, more temporary 
effects, and many more good effects Where good effects Avere obtained they 
apeared soon after the diug Avas given and disappeared soon after it Avas 
s opped. It seemed to meet a real deficiency On the othei hand, the temporary 
good effects seemed more explicable on gionuds of stimulation oi other action 
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of the dlug, as iiupj oveiueiit was accelcxatccl bv its use but Lontinued attei its 
wutlidiawal In this gioup, too, eaie in the application ot othei factois ot tieat- 
inent had much to do with the waj thjioid acted Tempoiaic \alue was noted 
nioie m the cases winch could take adequate lest and diet In other eases, tlijioid 
seemed to be of no help, and sometimes caused an iiiciease m sjunptonis Patients 
wnth actice oi chionie inteetions weie lareh able to take it 

As to the efteet ot the admmistiation ot thjioid on the basal metabolic lates 
of this group of patients, oui data aie lathei inconclusive 3Ianv patients had 
only one test peitormed because the\ weie not studied intensnelv liom this 
standpoint (as in the plicate hospital eases) oi because ot the difiieulty in getting 
outside patients back foi the test and the limited facilities of the metabolism 
laboiatoij In those who had nioie than one test tlicie was a tendency to omit 
continued obsei cation wlien impiocement set in foi the same reasons Demon- 
stration of the fact that aithiitie patients ccith dehmtelc low metabolic rates 
lespouded to thcioid theiapj, with a nmfoim letuiii of the lates to noimal, 
would be caluable ecideuce that Inpothcioidism is piesent, for it is known that 
the metabolic late is quite seusitice to thcioid when it is needed, but that laige 
doses will not afteet it cvhen it is not needed 

Of 56 eases of hjpeiti opine aitluitis that liad two oi moie metabolic rate 
deteiminatious 25 (44 pei cent) showed a rise of the late to normal, fiom an 
average initial late ot minus 13 to an aceiage final late of plus 0 9 Twenty-fice 
(44 pel cent) showed no definite change fiom the fiist on subsequent evamiua- 
tions although the figmes aie lathci unsatistaetoij , and 6 (11 pei cent) shocced 
later a lowei rate than at fiist The fallacc of excinding licpothcioidisiu on the 
basis of one uoimal late deteimiuation is shoc\u b> the taet that 13 whose fiist 
test shocced leadings fiom plus C to minus 11 latei showed lowei lates (minus 17 
to mums 28) and still latei uoiraal leadings (plus 10 to minus 11) follocviug 
thyroid therape 

Of 60 cases of atiophic aitliiitis that had icpeated metabolic late deteimina- 
tions, 16 (26 pel cent) shocced a use of the late to noimal, fiom an aceiage 
initial late of minus 14 to an aceiage final latc of plus 4 Tweut}' nine (48 pei 
cent) showed no definite change, and 15 (25 pei cent) showed lowei final rates 
than the initial ones Thus the figmes in this gioup aie less stiikmg than in 
the hjpeitrophic gioiqi and in agieemeiit ccith othei difterences befoie noted 
Data fiom a tew eloselc folioeved eases with the stigmata ot lijpothcnoidism 
and locv initial metabolic lates, cvhieh shocc a loss of sjnnptoms and noimal lates 
alter thyioid theiapc , hace com meed ns that it it had been possible to hace moie 
metabolic studies in eonipaiable eases the results would liac'e been sinnlai in a high 
peieentage The eases cvhieh shocced no change m metabolism after thcioid thei- 
apy cceie toi the most pait those cvluch lacked moie ot the stigmata or licpothy- 
roidism Some of thelattei impioced on tlivioid tlieiapc, piobably due to the non- 
specific efteets ot the ding evhde othei s did not respond at all 

Fill thei ec idence of the c alue of thjn oid thei apj' is pi eseuted in Cliai ts 2 to o 
in cvhicli the geneial lesults of tieatment hace been plotted This assessment evas 
aiiived at bj' giading each case on a basis of one to four tiom two standpoints the 
extent of joint mvolcement and the amount of pain and disability , aftei the piac- 
tiee of the ilaj o Clime The nnmbei ot diseased joints was estimated be physical 
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cvimuntio.., »iuco x-u» nim. ol ll.c »l.ol. sU-blo„ ««.« not lojs.ble A ,.c,.o,t 
with one knee <n .1 ten lingeis .ilonc nnolewl nos Mt«l .is one « illi liolh Innuk .i d 
lin«eis, ^\usts aud a icw othei lonits (pcih.ips one li.ilt ol tlic total lomts ot the 
bodj ), as t^^o, aud Asitb app.uenth all louits, as tom Pam ol a mild soit, uot 



LxTknT 0 / jci*it 
■ — TredTmeriT 



nker Xrei^merV 

Chart 2- A. 


-before treoTrnCniZ 
after XreATh\enV 
Chart 2-B 


Chart ‘’-A The e\tent of joint in\olvement In IIS cases of hypertrophic arthritis 

before and after treatment ^^h^ch included th>roid substance For explanation of degree of 
extent of In.\oUement see test ^ ^ ^ 4 . 1 . 

Chart 2-B — The extent of joint in\ol\ement in S2 cases of h>pertrophlc arthritis 
before and after treatment ^\hlch did not include tin roid substance For explanation of 
degrees of extent of in%oUement see text 



flmounT' of fan Amf DisaLil tj 

l>e.(»rc Tri^menT 

- - -- -niter 'Xft^menT 
Chart 3 A 



"belorc Vre^rnerxt 
"^Iter trenTmenf 
Chart 3-B 


Chart 3-A. — The amount of pain and disabllitj in IIS cases of hypertrophic arthritis 
before and after treatment in -vshich thjroid was included For explanation of the ratine of 
pain and disability see text 

Chart 3-B — ^The amount of pain and disability in 32 cases of hypertrophic arthritis 
before and after treatment in which th>roid was not included For rating of amount of nam 
and dlsabilit> see text 


causing limitation of actuitA , was estimated as one , pain and disability enough to 
cause modeiate lestiietion, two , complete piostration and helplessness, four The 
liospital and elmie cases were followed toi an a\erage ot one veai and three 
months, the extremes being one month and se\en jears The piixate cases 
i\eie followed loi an aAeiage of two jeais Patients treated with tlij^roid were 
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being mostly "one” and “tno” m extent ot iiuolvement, and so were those who 
did not receu e thyroid 

Charts 3-A and 3-B show that pain and disability neie consideiably decreased 
after tieatment in the hypeitiophic giovip, and without the use of analgesics 
Those who did not leceue thyroid (Chait S-B) neie latcd as mostly “one” to 
“three ” and “reio” to “two” latei Ilowcvei, the sepaiation of the lines before 
and aftei tieatment is miieli nioie stiiking m the group which took thyroid, they 
werefoi the most part “two” and “thiee” before, a bit moie sever e than the other 
group, and became mostly **zeio** to one afteiwaids There were many pa- 
tients who secured complete leleasc fiom pain, and while 3 oint motion in some 
others continued to be bmited, functional activity was often extraoidinarily in- 
creased Very few patients in this gi oup continued to liai e extreme disability 

Charts 4-A and 4-B show, in the atrophic arthritic patients, the same tendency 
for the degree of invohement to be fixed, though theie is a suggestion that some 
restoration toward noimal has taken place There is more separation of the lines 
and shift to the left liei e than in Ghai ts 2-A and 2-B The general onset of the dis- 
ease process is also apparent as before 

Charts 5-A and 5-B show a moie faiorable balance for the thyroid treated 
atrophic eases as against the nonthyroid tieated eases than one might expect from 
Table III Vhile theie is considerable improvement apparent -without thyroid, 
most of the cases remain in grades “one,” “two,” and “three” of disability and 
pam Very few cases are left in grade “three” where thyroid was given, and 
many more have reached grade “one ” 

DISCUSSION 

This analysis of 300 eases of chrome arthritis suggests that some degree of 
thyroid gland deficiency may he a common contnbutmg factor, since the symptoms 
and physical signs usually attributed to such deficiency were found in a large nnm- 
her, smee there was a definite tendency for the basal metabobc rate to be low, and 
since It seemed clear by all tests that thyroid gland substance added to the general 
treatment was of value in many The evidence was consistently more impressive 
for the hypertrophic type of arthritis than for the atrophic type Hypothyroidism 
IS, therefore, worth searchmg for and treating in this disease 

Each of the symptoms and signs considered m the literature to be typical of 
thyroid gland deficiency, and listed by us m our series of patients are found in- 
dividually, of course, m a vaiiety of diseased states and can be caused by various 
factors But the frequent occurrence of several of them together, as shown m 
Table I, creates an impression that a true lack of thyroid secretion is responsible 
They are much more fiequent in the hypertrophic type of arthritis than in the 
atrophic type, and it is m that type that the metabolism rates were most frequently 
subnormal and that the glandular medication proved to be of more consistent and 
permanent value As has been shown, one who develops hypertrophic arthritis is 
quite a different type of individual from the one who develops atrophic arthritis 
and the subsequent irapioiement in his general condition and in his joints is defi- 
mte, often striking, and frequently out of all proportion to what one would esnect 
from the correction of such model ate deficiencies 
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AVe have noted li cQuentlj , although \ve ]li% e no figiues to ofter, an appeaiance 
of congestion and edema about the tonsils and phaijutx and the uvula in these pa- 
tients, paiticulailj those ivith hjpeitiophic aithiitis and evidence of lupoth\- 
loidisni The eAelids otten shaie m this process It seems quite piohable that it 
lepiesents an inhltiation due to thiioid gland deficiencj, as noted hv Foster” 
The ledness of the anteiioi pillais and eiilaigement of the tousds has otten led to 
then iemo\al as a focus of infection, usually without benefit to the patient AVe 
have seen the same congestion of the thioat in patients who haie had adequate 
tonsillectomy 

The difficulties in secuiing lalid basal metabolic late deteiininations iii oui 
patients, paitieulailj' in the laige ambulatoii gioup, has been mentioned The 
aithiitic individual is typically one who cannot uudeistand that he has a geneial 
disease, but feels that he is ivcll except loi his aithialgias Consequenth, he does 
not gne up to it, and diives himself to keep going iiom feai of disability and the 
accusation of being a neuiotie This nei \ oils tension is i eflected in the iiiegiilarity 
of the kjmogiaph tiacings when he submits to a metabolism test Pam also pie- 
\ents piopei lelaxatiou as well as actiMtj bcfoie the test If the patient comes to 
the laboiatoi j' fiom any distance, he lequiies inoie time to rest than othei tj pes of 
patients A normal metabolism lepoit in an aithiitic patient, theiefoie, paiticu- 
lailj' if it be the fiist test, cannot be taken as i tiue leading oi as excluding hypo- 
metabolism The eiioi is alw.ns in the plus diiection, not in the ramus one In 
many patients with a inodeiate degiee of aithiitis theie is a maiked fall m the le- 
ported metabolic late, often 20 pei cent aftei a few dajs’ lest and lelease fiom 
pain Swaim has emphasised this also AA^'e feel suie that oui tabulated lesults ot 
the metabolism dcteimmations in this series ot patients eii m being in geneial too 
high If all the patients could have been tested onh aftci a peiiod of hospitaliza- 
tion, perhaps moie would have been found to be subuoimal, as was the ease in oui 
hospitalized piivate patients 

Ciitical examination of metabolism studies has led mauj w'riteis to distiust 
the metabolism late as an intallible index of the activity of the thjioid gland 
Benedict”” has shown that body weight and the state ot nutiition influence the late 
impoitantlj A depleted, undei weight individual mav have a minus 20 leading, 
and an obese peison a plus 20 leading Exhaustion maj’ cause a low leading, and 
lecoveij' fiom acute infections may be attended by low leadings, as shown bj Goi- 
don and Rabinowiteh Seveial hav'e noted that a peison whose habitual lev'el is 
minus 10 mav have hypeithyioidism with a late of only jilus 15 oi plus 20 Siim- 
laily, it IS piobable that one whose usual level is plus 10 mav have hypothva oidism 
01 myxedema with leadings of only minus 10 oi minus 15 It seems fan to say that 
the metabobc late is nonspecific and only one sign of thvioid activuty, to be eon- 
sideied with the clinical signs and svniptoms pointing to hvpeiactivity and hypo- 
aetivitj Recognition of this tact mav seive to place hypothyioidisni, as distinct 
fiom myxedema, on amoie cleailv established basis than it has enjoyed m the past 

The mode of action of thv'ioid gland extiaet in lebeving the geneial and local 
condition in patients with ehionic aithiitis may also be both specific and nonspe- 
cific The benefit in any partieulai ease fiom the use obtlmoid therapy is, of 
couise, no pi oof that hv'potlm oidism or myxedema aie piesent Adieiialm has a 
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^\lde inngc o£ \isefulncss .ipait fioiu adiciul iiisuiliLiency Siinil.uly, tlnioid e\- 
tiatt aids 111 leduciug weight, incicases tlie cuculatioii .iiid is tonccincd with cal- 
cium metabolism We uic com meed that it meets and contiols a leal deficiency in 
ceitaiu cases ot aitluitis, as oui figuics show We c.innot pioi e tliat it may not act 
in some of these cases as a nonspecific agent, howevei 

If mi \edcniatous infiltiation ot the joint tissues oeems, it should act to clear 
up such collections as it docs those in othei body tissues, such as the licai t, kidney , 
peiitoneal eaviti , eye, and skin The scnioi author h.is had seveial cases of mild 
aitluitis with joint swellings which disappcaicd after thyroid e\tiact was given, 
and other patients with arthralgias and sjiiiptoins of deficiency, hut no joint 
change, who weie lelieved in a similar fashion 

This IS the most diiect evidence nhieh rve liave had that the drug can act 
locally on the diseased joints, and substantiates the clinical obsei vations which rve 
have quoted above from the literature We have been unable to find any mention 
of pathologic examination of the joint struetuies in myxedematous patients 
Autopsies aic lai'ely done in this condition and the joints are usually spared That 
they should escape so geneialized a process seems improbable The bony changes 
nr cretrnism, however, har e been well described and seem to be due to poor circula- 
tion and hence to poor local nutr ition 

Poor nutrition of the joints has long been considered to he a factor in hyper- 
trophic arthritis Nichols and Richardson named this type ‘ ‘ degenci atxve, ’ ' while 
others use the term “senile ” Definite local causes of poor en dilation have been 
described in the form of arteriosclerosis and endarteritis They apply also to 
myxedema^' in which arteiioselerosis occurs prematuiely and there is slorving of 
the rate of blood flow out of proportion to the metabolic rate, retardation of all 
tissue growth, and often a secondary anemia It is quite pos.sible that a moderate 
decrease of nutrition to the joints from any cause may be of more importance than 
a similar condition in other tissues, due to the trauma to which joints ai e subjected 
Those which are particularly exposed to mechanical stress and strain, the terminal 
joints of the fingers, the spine, hins, and knees, are the joints of predilection in 
hypertrophic aiThritis Long cor] ^med mild thyroid deficiency may be compa- 

rable to long standing dietary deficiencies in causing generalized tissue change 
Therefore, it may be that thyroid therapy can act even in the absence of myx- 
edematous joint infiltrations in mild cases of thyroid deficiency and in cases -with- 
out deficiency by improving the circulation and nutrition 

Thyroid extract also is concerned rvith the regulation of ealeitun and phos- 
phorous metabolism The myxedematous patient has diminished rates of exchange 
of these substances This may amount to as much as 40 per cent retention of cal- 
cium, as shown by Aub and Bauer Roentgenograms of his hands show dense 
bone, while roentgenograms of the hands of hyperthyroid patients show the bone 
thinner than normal That the hyperti opine patient is one who shows abnormal 
deposition of calcium in hones, joints, ligaments, and blood vessels seems more than 
coineidence, and more than can be explained on the basis of age Moreover, Pem- 
beiton- has shown by experiments on dogs, that reduction of the blood supply to 
the patella leads to abnormal calcification Thyroid therapy might be exnected to 
bms about a normal oaobaugo ot oalcum a„<l phosphorus m those a.lhr.l.o 
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Caie must be e\eieisecl in the selection oL patients is ho aie to take tlnioid 
theiapi Routine nse ot it is iii <ition.il and must lead to disapiiointment and esen 
liaim, paiticulaily svhei e thei e is an element ot caidiopaths It is laielj indicated 
m active cases ot chionic ati opine aithiitis ot slioit duiation In this gioup the 
etiologic faetois aie nioie cloailv intection, depletion, exhaustion, and diet<ais de- 
hcieiicies, the outstanding stigmas ot tluioid defieieuei aie usually lacking, and 
loss" metabolic lates heie aie due to these causes and not tlnioid deficiency In 
such patients, and in cxcessise doses in <in\ patient, it ina\ act as a toxic substance 
and inciease joint pain, and should be used ss'ith gieatei caution Its gieatest use- 
fulness is in those lUtluitic patients as ho base signs and ssmptoins ot thyioid de- 
ficiencs , these include the inajoiits' of the hspeiti opine tj pe and a small nnmbei 
ot the ati opine ts pe oi long duiation and ‘ mixed” oi hs'jiBiti opine elements 

We base tound it svise to accustom ouiselses to the use ot one biand of thsroid 
gland piep.aiation only, since the pioduets on the maiket sais ssidels in potencs" 
Reid Hiint-^ has shomi that this mas amount to as much as 2500 pei cent It 
should also be noted that ‘ tiesh’ gland substance may be onh one-fouith oi one- 
halt as potent as the desiccated substance Textbooks adioeate as a small dose one 
giain of the desiccated gland substance tliiee times a daA This has pio\ed quite 
excessn e in oui expei lonce To begin n ith, such amounts often lead to toxic mani- 
festations and to teal ot the di ug on the pait ot the patient We, theictoie, begin 
with oiie-touith oi one-half giaiii of the desiccated substance daih , and increase it 
giadually, as the condition ot the patient oi the metabolic i ate suggest 

Toxic manifestations aie to be sought toi iiom the stait The fiist to appeal 
aie dizziness and a sense of tension Then headache is complained of, oi a feeling 
of piessuie oiei the ejes, sleeplessness, emotional instability, malaise oi neiious- 
ness Palpitation and tieiiioi ha\ e laieh oceuried All these s\ mptoms rapidly 
disappear when medication is Mithdiawn It is inipoitant to beai in mind that 
after a patient has been taking a maxinium dose foi some neelvs, the optimal main- 
tenance dose mav become one quaitei ot this, oi even none at all It is the general 
beliet that a niA"xedeniatous patient needs to take tin roid continuously for the rest 
of his lite Stuigis-- has had cases winch suggest that this may not alwais be so 
Howeiei, ivlieie need toi the diug is tempoiaiy, one should question whether one 
is dealing vfith a ti ue th\ i oid defieiencj oi with a case which i espouded tempoi ai ily 
to the by efteets of the diug A simple w.ia to aAoid oaci dosage is foi the patient 
to omit thyroid toi the first Aveek of evecA" month This has the tuithei adi antage 
of acting as an indication foi dosage In this ivaA" A\e 1mA e had onh transient ill 
efteets, and few of them 

The cAudenee of the eftect of thinoid medication is to be found in the response 
of the luetabobc rate and the condition ot the patient As Sivaim-'’ and as Peters 
and Van Slyke-^ liaA^e noted, the loimei is not to be folloived blmdlj' Complete 
cbnical leeoA eij" maj" take place in mi xedema on small doses ot thyroid w itliout a 
significant use in the metabolism, and seiious discomfort may ensue it the dose is 
increased 111 Older to make theiatenoinial Thesameistiueinarthiitis There is, 
indeed, often an initial tall of the metabolic late to a loivei lei^el and then a nse 
tOAvaid noinial, this oceuiied in a eeitam numbei of oni cases ivhich weie closely 
stuclied SAvaimhasobseiAedthistendbneyfoi the i ate to fall to low ei lei els under 
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tieatmeiitjhut he obseneda ictuui to noiina! iatei on tin loid alone in oni\ iO pei 
cent A letiiui to nounal oti lined in 44 pei cent ol oui In pei tio])liic casts and in 
2C pel cent ot oui atiophic cases tlnit had two oi nioic inctaholic late detciniina- 
tions, and o\ei a peiiod ot tunc which suggested that tlie use w<is due to tlic use 
of thjioid rathci than to a icspoiise to geiieia! tieatment 

Clinicall}, theic is fust an incieased sense oi well beinir The patient ieels the 
cold less, often eats with hcttei appetite and sleeps nioie lesttulh , there is a ichef 
of tension and he unices nioi e ol an eftoi t to cal 1 \ out instiiictions Kaielc istheie 
immediate impiocement in the joint conclition He unpioccs, as most aitliiitic 
patients impiose, fiist in his geneial health and latei in liis joints, sUm and othei 
tissues Definite inciease in function is iisualK touncl, as oiii chaits show I'liis 
sometimes is moie subjectne because ot lack ot pain and stiftness than objectne, 
foi thete may be little oi no inciease in the lange ot motion This ls m keeping 
with oui idea that the most one can do medicallj in ti eating this disease is to aiiest 
its piogress AVe cannot restoie badlj damaged joints to noimal 'Reconstiuction 
by orthopedic measuies comes latei attci aircst Pam nia\ disappeai slowdy but 
the disappearance of pain is sometimes one of the striking effects of tlijnoid 
therapy 

Those who would adcoeate the addition of a paiticulai therapy m the already 
complicated management of the disease, which is often chaiacterized bj sponta- 
neous remissions, must meet the objection that am tieatment sufficiently prolonged 
wdl always meet this natural stage ot aizest Probably 40 to 50 per cent of ar- 
thntic patients recover from then acute attack legardless of treatment It is, 
therefore, not easy to be coimncing in desciibing the results of thjuoid therapy in 
them Our object in ti eatment should be the conti ol of the disease ov er a pet lod of 
years AVe hav e followed enough patients foi some j ears to feel that this gland sub- 
stance IS of especial v alue m preventing recurrent attacks 

Finally, we wish to repeat what we said in the introduction ‘ ‘ The most suc- 
cessful tieatment is that which seeks to determine the entire etiology in each case 
(of arthritis), to remove or arrest as many factois as may be and to return the 
joints, and the patient, to the greatest possible degiee of normal function ’ ’ These 
studies lead us to believe that thyroid deficiencv is one, but only one, of these fac- 
tors It requues correction along with diet, fatigue, infection, and trauma AA''e 
also feel that the nonspecific effects of thyioid are valuable enough to warrant its 
use in certain other cases of arthritis in which glandular deficiency cannot be 
proved This is true particular^ foi the cases associated with vascular disease, 
chiefly the hypeitrophic aithntis eases and a few of the long standmg atrophic 
cases ° 


SUMMVR\ VND CONCLUSIONS 

1 Thiee hundred patients with chronic, noiitubereulous arthiitis, have been 
reviewed for the signs and sjmptonrs of thvioid deficienej, the basal metabolic 
rates, the action of tlijwoid gland therapy, and the results of medical treatment 
which included thyioid substance Ot these, 150 were of the atiophic tvme of 
mtliiitib and loO \\6ie of the pei trophic f'\'^e 

2 In the hvpeitiophic gioup of patients 



456 


THE JOURNAL OP LVEORVIORV AND CLINICAL 'MEDICrNE 


a The sjmptoms and signs ot hi pothj loidism occur led i\ith great tre- 
quency, with no othei obvious explauation toi tliem 

b The basal metabolic lates i\eie below minus 10 in 50 pei cent, and below 
minus 15 in 34 2 pei cent of 108 patients, eien though most of them weie de- 
ter mined undei inadequate conditions of lest and in tl^e piesence of pain In 42 
patients no basal metabolic rate deteiminations weie made 

e They w ei e foi the most pai t w ell noui ished indi\ iduals and no other expla- 
nation foi the hj pometabolism w as appai ent except lor the glandular deliciencv 
d Thyroid gland therapy was ot peimaneut beneficial eftect in 49 1 per cent 
of 116 patients in whom it seemed w ise to use it 

3 In the atrophic gioup of patients 

a The symptoms and signs ot hjqiothjioidism weie met with less frequently 
and generally would be accounted for on a basis of depletion and under nutrition 
b The basal metabolic rates were below minus 10 in 35 6 pei cent and below 
minus 15 in 17 7 per cent of 106 patients No basal metabolic late deteiminations 
were made in 44 patients 

c Definite glandular deficiencj- seemed present in only a small niimbei, and 
there was usualh anothei explanation tor the hj’’pometabohsm 

d Thyioid gland therapy was of permanent beneficial eftect in 16 5 pel cent 
of 103 patients in whom it seemed wnse to use it 

4 Thyroid deficiency appeals to be a eontiibuting etiologic factor in certam 
patients wnth chrome aithiitis, as well as infection, dietai j deficiency, tiauma, and 
depletion Its coi i ection, w hen pi eseut, inipi o\ es the general well being of the pa- 
tient, aids in the relief of joint pain and disability, and helps to lay a foundation for 
peimanent control of the aithiitis, piobabh through better joint nutrition 
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CHEMICAL CHANGES IN THE BLOOD OP THE DOG IN 
EXPERIMENTAL ACUTE PANCREATITIS* 


Arthur C Clasen, M D , Thomas G Orr, M D , Paul N Johnstone, M D , 
AND Bernice Rice, A B , A M , ILvnsas Citt, ELvn 


^LOSE similarity m the chemical changes in the blood of dogs in espeiimental 
^ aente peritonitis and high intestinal obsti notion has been noted by Haden 
and Orr L 2 jn experimental peritonitis no constant change was noted in the 
carbon dioxide combining power, whereas, in high intestinal obstruction there 
was a constant rise A similar picture was observed in experimental dehydration, 
except in the chlorides which showed an increase ^ 

Sweet^ has expressed the belief that the cause of death in high intestinal ob- 
struction and aente pancreatitis is the same Otheis have observed that the cause 
of death resulting from complete external diamage of the pancreatic secretion 
IS dehydration and acidosis produced by the loss of sodium and chloride 10ns ® ® 
Elman and Hartmann'^ found that by total loss of the pancreatic juice through 
external drainage there resulted an uncompensated aeidosis If vomiting oc- 
curred, however, the acidosis was less marked 01 even replaced by an alkalosis due 
to svipei imposed loss of gastric juice as a result of the vomiting 

Since there is some similaiity between the chemical changes m the blood in 
acute high mtestmal obstruction, acute peritonitis, dehj'dration and complete loss 
of pancreatic jnicc, we were stimulated to study the chemical changes m the blood 
produced by experimental acute pancreatitis 
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:metiiods 

All opeiations weie clone mulci ethei ancstliesia nith aseptic teelimc Injec- 
tions ot gall blaclclei bile, intectecl gall bladclei bile, sodium taiiiocliolate and 
ethei neie made eitliei bj syimge method, (undei minimiim piessiue) oi nndei 
100 millimeteis ot ineicuij piebsuio diiettlj into the majoi pancieatie duet 
(ductus Saiitoiini) without tiauiiiati/ing the pancieatie peiitoneum The duct 
was then ligated with silk and seieied Animals weie kept in metabolism cages 
and given watei ad libitum 

The following staiidaid blood chemical methods were used Uiea nitiogen 
was estimated accoidiug to the Van Sljkc and Cullen modification of the Mai shall 
method,® noiipiotein nitiogen aceoiding to the method of Folin and Wu,® blood 
chlorides on the tungstic acid hltiate bj the method ot Gettlei the caibou-diox- 
ide combining powei bj the method of Van Shke and Cullen siigai according 
to the Folin and Wu method,’- and cieatinine bj the method ot Folin and Wu 

EXPERIMENT VL OBSERVATIONS 

Foitj-two annuals weie used in this senes ot expeiiments Six of these ani- 
mals w eie diseaided because ot suigical complications Detailed chemical studies 
of fifteen dogs aie leeoided in Tables T II, III, IV, V, and VI 

T VBLE I 

CnEiiicvL Fivdincs in the Blood oi toe Doo in 'Enperimentil Acute Pincre-vtitis 
Produced bv Injection op Gvll Blvdder Bile Into Ductus Santorini 



QOVNTITT 

injected 


1 SVs c c bile 


I C c c bile uuder 
100 mm of 
mercury pres 
sure 















T\IILE II 

CiiEincvE Findings jn tijl Biooi. oi tuf Boo in 

Produced BY the Injection oi Microouoxnisms Into Ductus Svnioim i 


QU \NT1T\ 
injected 


4 1 15 c c sBine 0 

suspension B 1 

coll 

5 15 c c saline 0 

suspension B 1 

coll 2 

0 Sec bile intli 0 

B eoU 1 


\MOUNT PER 100 c C 
total 

UBE.I SON criLon ciiv nti 

NITKO PROTUN ides SUO \R MNI- 
CFN MTROOEN 


COj COM 
IlININO 
J 0\\ ER. 


\ol 

per cent 


Dot; Oicd Sup 
pur iti\c p 1 11 
tre ititis 

Dog ilicd Pan 
crejsedeiintous 
fat necrosis 

Dog died Pu 
rulent pancrea 
titis 


7 19 c c saline 0 

suspension B 1 

coll 2 


Dog alise and 
a p p a r e ntly 
liealthj 42 dnjs 
postoperative 


42 36 4 58 8 510 


Table III 

Chemical Findings in the Blood op the Doc in Bxperimental Acutf Pancre ititis 
Produced by Injection op Sodium Taurocuolate Into Ductus Santorini 



Dog died Hem 
orrhagie pan 
creatie necrosis 
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Table IV 

CnEMicvL Findings in the Blood of the Dog in ExptpiiiENTAL Acute PA^CKEA'^TIS 
Produced b\ Injection of Ether Into Ductus SA^TOKINI 


DOG 

NO 

QUANTITY 
’ INJECTED 

1 

1 

' DAY 

1 \FTER 
; ODER 
VTION 

BLOOD 

BElrABKS 

UKEA j 

mtro 

GEN j 

AiTOOVT 

TOTAL 1 
NON 1 
PROTEIN 1 
NlTROaEN| 

' PER 100 

CHLOR 

IDES 

CC 

1 

1 

suo Ui| 

i 

CREATI , 

NINE 

CO 3 C03I- 
BINNNO 

PO\V ER 

1 

1 

1 









vol 



i 



mg 

mg 

mg 

mg 

per cent 


10 

4 c c ether i 

0 

93 

29 7 

530 

71 

13 

33 5 

Death 10th day 


1 

1 

14 0 1 

45 0 

460 

39 

12 

39 5 

Local abscess 



2 

16 3 

43 6 

480 

43 

14 

40 4 

t 



6 

19 6 1 

37 5 

550 

SO 

15 

40 4 





40 1 

77 3 

500 

I 77 

1 2 0 

1 376 

[ 




910 1 

155 0 

ISO 

79 

1 2 1 

38 5 




9 

126 0 

153 0 

500 

69 

2 0 

40 4 




10 

159 7 

193 0 

520 

76 

1 

26 

40 4 



Table V 

Chemical PihDiNGS in the Blood op the Dog in Enpebimental Acute Pancbe-ititis 
Produced bt Injection of Gall Bladder Bile Into Ductus Santobint 


DOG 

NO 

QUANTITY 

INJECTED 

DAY 

\FTER 

OPER 

' VTION 

BLOOD 



AMOUNT PER 100 

c c 


CO coil 
BINUNO 

POAYER 

REMARKS 

UREA. 1 
NTTRO 1 
OEN 1 

TOTVL 
NON 1 
PROTEIN , 

nitrogen; 

CHLOR 

IDES 

suo \R 

CREATI 

NINE 




i 

1 



___ 

vol 





mg 

1 

mg j 

mg 

mg 


per cent 


11 

10 e c bile m 

0 

0 3 

24 6 

510 

80 

1^1 

38 5 

Dog hilled 30 


jected at 80 

1 

16 3 

36 6 

510 

88 


39 5 

days postoper 


mm mercury 

2 

12 1 

27 0 

520 

86 

14 

40 4 

ative Pancreas 


pressure 

6 

18 6 

33 0 

520 

84 

14 

39 0 

beg 1 nning to 



10 

23 3 

41 6 

490 

73 

1 4 

37 6 

atrophy 



15 

23 3 

410 

510 

83 

1 2 

42 4 




24 

32 6 

56 0 

480 

96 

1 4 

39 5 




27 

12 1 

33 0 

500 1 

S3 

1 4 

t 414 




34 

93 ! 

28 5 

520 i 

62 

1 4 

39 5 




33 

14 0 

30 0 

530 

79 

1 2 

40 4 


12 

See bile lu 

0 

98 

213 

520 

68 

! 

39 5 

Dog alive 24 


fected with B 

1 

24 7 

52 8 

510 

50 

2 0 

443 

days 



3 j 

20 5 

46 8 

400 

62 

2 0 

42 4 




3 1 

14 0 

I 34 5 

410 

' 70 

18 

45 3 




6 1 

10 2 

22 4 

410 

62 

14 

46 2 




10 

93 

20 8 

490 

89 

1 2 

40 4 




24 

93 

23 0 

500 

78 


42 4 
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The ammals leteivmg gall blacldei bile lived loiigei than those icceiving 
sodium tauiocliolate Not all ot the animals sllo^\ed definite blood themieal 
changes The dogs leceiviug sodium tauiocliolate shoi\ed piotound Iieinouliagic 
pancreatitis tollon ed by death v itliiii U\ cnty-foui to sc\ enty-tn o houi s Neithei 
the amount of pathologi in the paiicicas not the blood chemiciil changes had any 
definite relationship to the pLCSSuie uiidci which the maleuals wcic iiiiectcd 
The uiea nitiogen and nonpiotein nitiogen weic mcieased in 12 of tiic 21 dogs 
leeening gall bladdei bile, 3 ot the 4 lecciving ethei, 5 ot the 8 leccivmg intectcd 

T incE VI 

CHEMicaii FisDiNOS rs the Blood of the Doo Follow iso Injection oi Gall Br vddiu Bile 
Into Ductus Santoiunt Ciiwgls Wituin Noumil Limits 


DOG 

^0 

QUANTITY 

INJECTED 


BLOOD 

KEMARKS 

DAY 

ATTER 


AMOUNT PEtt 100 

c c 


CO- coxt 

BIMNQ 

POA\ ER. 

OPER 

\.TION 

UEE\ 

NITUO 

TOTAL 

NOV 

PROTEtV 

NITROGEN 

CHLOU 

IDES 

SUGAR 

CR.EATI 

VINE 









\ol 





rag 

nig 

mg 

mg 

mg 

per cent 


13 

4 c c bile 

0 

13 0 

28 2 

510 

71 

16 

40 4 

Bog killcO No 


1 

1 

16 3 

310 

450 

69 

1 16 

38 4 

gross paneroat 


1 

2 

14 0 

32 6 

480 


1 

40 4 1 

1 C changes 



6 

13 5 

291 

530 

74 

16 

40 4 




10 

10 2 

29 4 

520 

61 

13 

40 4 



i 

18 

10 2 

27 7 

550 

79 

12 

36 2 



1 

33 

15 8 

32 6 

510 

77 

12 

: 36 6 


14 

Sec bile 

0 

93 

28 5 

510 

83 

14 

1 38 6 

Dog killed 



1 

116 

28 5 

500 

68 

15 

40 0 

Pancreas ap 



2 

116 

30 0 

520 

72 

1 6 

38 6 

peared normal 



4 

93 

28 5 

520 

66 

16 

46 0 




8 

88 

22 7 

550 

77 

12 

37 6 




12 

14 0 

29 7 

550 

108 

1 4 

35 7 




32 

98 

26 3 

520 

80 

13 

38 5 


la 

' 6 c e bile 

0 

14 9 

28 9 

550 

85 

14 

40 4 

Dog died Pan 



1 

14 0 

27 0 

540 

79 

12 

38 5 

creatic necro 



2 

12 1 

28 2 

530 

63 

12 

40 4 

SIS 



3 

14 9 

28 2 

540 

76 

1 3 

38 5 


— 


4 

18 2 

34 5 

540 

71 

14 

37 6 



bile, and 2 of the 3 receivmg sodium taurocholate The creatinine was increased 
in 14 animals Seventeen animals lecemng gall bladdei bile showed so ehange 
m the cldondes, whereas, 5 of the 8 receiving infected bile showed a definite de- 
ciease Two of the 4 receiving ether and 2 of the 3 receiving sodium taurocholate 
showed a fall in the chlorides Nine animals of the entiie series show'ed a rise 
in the carbon dioxide combining power and the remaining 27 showed no constant 
c lange The changes in the blood sugar were not constant An increase m the 
sugar content was noted in 10 animals, a decrease in 14 animals and no change 
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SLMM VB\ 

Steiile and intected gall bladdei bile, sodiiini taiuocbolate and etbei, c\lieu 
injected into the duct ot Santoiiui, produced a dcbnite pancreatitis or pancieatie 
neeiosis of vaiying degiec in all cases 

The iiiea nitiogen and nonpioteiii nitiogen of the blood showed an ineiease 
in appiOMinateh two-thiids ot the animals 

The chloiides showed piacticalli no change except a slight deciease in 13 
instances 

The caibon dioxide couibiuing powei showed a slight mciease in 9 animals 

Following opeiation there fieqiientlj oecuiicd a deciease in blood sugai 
followed bj hj’^peighceinia 

The eieatinine usually showed eitliei a slight change oi a teimmal use, 
w'liich was not always piopoitional to the use in uiea <ind nonpiotem nitiogen 

The changes in the nitiogen elements eloselv simulate those found ni experi- 
mental peiitonitis, acute intestinal obstiuction and dehjdiation Xo explanation 
IS ofteied foi the blood sugai changes 
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ACUTE SPONTANEOUS GLOMERULITIS IN THE RABBIT*! 


Henry P IlEEAmoi / j, MD, Rociiesilr, iliNN 


V arious foims of spoiitaneous lesions ol the labbit’s kidney lune been de- 
sciibed M inanj’" obserieis nho lia\c used this animal foi cxpeiiinental pui- 
poses The one most fietpienth lound is that oi local ncphiitis, chaiacteii/ed by 
destruction of tubules, and by an incieased amount of counecti\e tissue in which 
numeious glomeiuli may usuallj he seen in a fan state ot pi esei vation This lesion 
in its chrome form usually produces marked pitting ol the siiiiace ot the kidnei 
Another lesion is one desenbed bj LeCount, in which there is a wedge shaped mass 
of dilated tubules, with its base at the surface of the kidney A thud type, de- 
sciibed bj' ilallory and Paikei, is acute glomeiulonephritis , this is chaiacteii/ed 
by proliferation of the lining endothelium ot the capillaries leading to occlusion of 
them Seceial mitotic figuies aie found in a single glomerulus The entiie tutt 
IS usually enlarged The lesion is diffuse thioughout the kidney In the epi- 
thelium there IS formation of hj aline dioplets, neciosis, and calcification 

The lesion that I wish to place on lecoid as occur ring spontaneously in the 
labbit IS very much more acute than those mentioned, and occuis only m a small 
number of glomeruli in anj pait ol the kidnej’ Not more than foui affected 
glomeruli have been obseic ed in any single section of the kidney 

In a study of the rabbit’s kidney covering many years, I ha\e observed these 
changes in only two animals Protocols of these two i abhits ai e recoi ded hei ewith 
Rabbit 1 — January 27, 1931, a labbit weighing 1 4 kg was cathetenzed The 
urine contained many hj aline casts, a tew pus cells and on culture innumerable 
gram-negative bacilli Culture of a cathetenzed specimen of mine obtained the 
following day disclosed the same conditions Pour days latex the animal died, ap- 
paiently as the result of diarrhea, not as the lesult of any experimental pioeeduie 
At neciopsy the mine from the bladdei contained manj pus cells and many gram- 
negative bacilli Cultures were not made iiom the kidneys The ureters and 
pelvis appeared normal except for a few leucocytes m the lining of the pelvis The 
kidneys wei e brownish i ed, and appeared smooth after i emoval of the capsule On 
gloss section there was no evidence ot chronic focal nephiitis or other change 

Jlieroseopic examination disclosed a numhei of foci of acute inflammation in 
the uppei poition of the papilla and in the lower portions of the cortex These 
portions were not related to the glomerular lesions found scattered through the 
coitex Throughout both kidneys the glomerulai tufts were filled cvith large 
numbeis of polymoiplionucleai leucocytes They were miifoimly distributed 
thioughout the giomeiulus or were piesent in groups m a tew loops Occasional 
leucocjtes are seen m sections of glomeiuli of normal kidneys but not in the num- 
bei seen in all ot the glomeiuli oi this animal 

glomeiulai lesions are desenbed m what appeals to be their canons stages 
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of development The most acute lesion js seen jn Fig 1 About 20 polj moipho 
nucleai leucocytes can be counted in one section ot the glomeiulus, m addition to 
a consideiable amount ot nucleai debus of probable leucocytic oiigin The stiuc 
tme of the glomeiulus has been almost entueh destioj ed, only a small iim ot fis 
sue in one quartei suggests tutt sti uctuie 31ost of the glomei ulai tutt consists oi 
hyaline, pink staining mateiial in which aie seen manj leucocytes, and laige, clear 
nuclei of the cells lining the tutt Cells with similai nuclei aie seen in laige num- 



Fiff 1 — ilarkfid infiltration Mltli befflnnlnsr necrosis 



Fig 2 — ^Acute polMnorphonuclear infiltration with necrosis 

beis in the wall of the thickened capsule on one side Nucleai debus is most 
marked in the cential poitious of the glomeiulus Theie is no peiiglomeiulai in- 
fUtiation Fig 2 lepiesents a second glomeiulus, with a laige mass ot polj- 
moiphonueleai cells in one aiea, and m the opposite end of the glomerulus a few 
noi mai capiUai les filled with ei ythx ocj tes Two-thii ds of the glomei ulus has been 
entiielj' desti 03 md The h} aline mateiial does not eoutam leucoejqes but does con- 
tain many laige, cleai nuclei which inciease in numbei in the capsule In a closely 
adjacent glomeiulus, theie aie ten poIiTuoiphonucleai cells in the loops that im- 
pinge on The glomei ulai wall opposite the afteeted glomeiulus 
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In a little latei stage (Fig 3) the leiicocj'tes have dimmislied so tliat only 
five aie seen m a section tluoagh an cxtiemely laige glo/nei ulus The desti notion 
of the gloiuetulus is not as complete as in the hist glomeiulus deseiibcd About 
one-foiuth ot the glomeiulus appeals noinial and the loop is filled with ciythro- 
cji;es, in the othei tliiee-foniths the sUuctuie has been entuelv lost and is made 
np ot hj aline mateual, nucleai debus, and huge, deal nuclei The capsule is 
definitely thickened on the siufaces adjacent to the neciosis Peiiglomcmlai m- 



FJff 3 —Subacute hyalin© necrosis 



** —^Destruction of one-fourth of a glomerulus 


doS tr present, and is most marked toward a small vein 

In still later stages the nuclear debris has almost entirely disappeared and 
the glomeiulus is made up of a mass of deal nuclei lying m a field of hyaline ma 
teiial complotely fillmg the glomeiular capsule No penglommX^^^^^^^^^^ 
nth lymphocytes was present about the glomeiulus Many sections weie care 
fully searched, but older stages weie not found in the kidneys of this animal 
RvnniT 2-_December 2 . 1931, a eathetenaed specimen of mine from a mb 
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steiile Deeembei 4 , 1931 , at 3 i* m , the animal leteivecl 50 cc ot 20 pei cent 
suciose solution contaimng: some dead colon bacilli The animal nas louud dead 
the iollowing 1110111111" The sioss e\aiiuiiation oi all oi the oigaiis nas negatne 
I hace injected this iiiixtuic into main animals, without findiii" am lenal changes 
similai to those to be desciibed beie, and since the mteival between injection and 
death oi the animal was too shoi t to lime gnen oppoi tunitj ioi the piodiietioii oi 
such changes it seems ceitain that the\ weie spontaneous in oiigin 



Flff 5 — 'fecroais no Icucocitk inflltrntlon 



Flgr 6 — Chronic stase 


Sections of the kidnej disclosed the tiincal gianulai degeneiation oi the con- 
voluted tubules that is coustantlj seen aftei intiaienous injection oi 20 per cent 
suciose Theie iveie a feiv aieas of chronic lufiltiation 111 the papilla and 
coitex The changes m the glomeiuli weie clefimtely less acute than in the hist 
labbit They ranged fiom acute changes in which neciosis of a poition oi the 
"lomeiuli was seen, to eailj" fibrosis of the glomeiuli In the acute stage, iiom 
one-fouith to half of the glomeiulus was destiojed, and the normal glomerular 
stiuctuies weie leplaced bv a mass of pmk-staimng, gianulai mateiial 111 winch 
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^\ele nunieious small and laige giamilcs ol nutloai debus ilie uumljei ol nuclei 
in the gloineiulai capsule was definitely inci cased, and in one aie.i it w.is made up 
ot foiu laj ers ot cells As could be seen in the seiics ot eight sections tin ougli this 
one glomeiulus, the lesion was definiteh limited to one of its poitions In the 
first section about halt ot the glomeiulus was leplaced bj nceiosis In the second 
and thud sections (Fig 4) the neciosis iinolved the uppei thud ot the glomeiulus, 
wnth nucleai tiagmentation most niaiked in the centei ot the glomeiulus In the 
fifth and sixth sections the neciosis was limited to about a iouith ot the aiea In 
the seceiith section theie was oiilj a small aiea of neciosis, and in the eighth the 
glomeiulai loops appeared piaeticallj noiinal, but the capsule was thick and iii- 
filtiated with a iiumbei ot hmphocytes In Pig 5 aiiothei example ot acute 
glomeiulitisis shown with dcstiuctioii of about two-thuds ot a glomeiulus 

The moie chiouic stage of the lesions maj be seen m Pig 6 The ncciotic ma- 
terial had been almost entirely remoced, and in its place theie was a concentiically 
arranged mass ot epithelioid cells in which nothing ot the toimei glomeiulai stiuc- 
tuie remains Theie was some peiiglomeiulai infiltiation mth lymphocytes This 
w’as the oldest lesion found in the kidnec s of this labbit It is not difficult to con- 
cene of this mass of tissue that has leplaeed the glomeiulai tufts giadually shi ink- 
ing, and leacung the small, completely scleiotic glomeiuli that aie so otten en- 
couiiteied in kidneys of the labbit which othei wise appeal noimal 

COMMENT 

In many kidnecs which appear entuelj noimal, small, scleiotic glomeiuli are 
found in a parenchyma that shows no evidence of othei changes The numbei of 
such glomeiuli in any noimal-appeaimg kidney in the labbit is extremely small 
Examples of the terminal stage must be present in lai gei numbei s, and f oi a longer 
time, than the acute stages of the process that leads to this sclerosis It is thei efore 
not surprising that the acute stages of the development of this lesion have not been 
described heretofore The change in the glomeiuli is so striking that it is not 
likely to be overlooked, but since it occurs in only one oi two glomeruli in the 800 
to 1,000 glomeruli of a transverse section of the kidney, it is not likely to be found 
unless a careful and complete examination of a section is made It seems probable 
that the acute and chronic changes observed in the glomeiuli of these rabbits mmht 
result in the sclerotic glomeiuli to be seen in many apparently normal kidneys of 
the rabbits 

In conclusion I want to emphasize again that these lesions were spontaneous in 
oiigin and that in the interpretation of experimentally produced acute glomerular 
lesions this source of eiior is to be considered 
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A CCOKDING to Fljuu, the teim endothelioma nas advanced by Golgi m 1S69 
Chambaid, m 1880, wiote a dcseiiption ot piimaiy cancel ot the ]>mph 
nodes aiising fioin endothelial cells and to him is geneially guen credit foi the 
d^sco^ely of this tiinioi lie noticed that this neoplastic process may be localized 
in a node oi chain of nodes, oi that it might assume a generalized form 

Hoftman and Schottlin, aecoiding to Benzingei, confirmed Chambaid ’s find 
ing by a ease of their omi Reeklnighaiiscn in 1807 recognized pnmai'v endothe- 
homa of the Ij mph node as a distuiet trimoi 

The next e^ ent in the Instoij of tins neoplasm Mas the publication m 1913 of 
Ewing s monograph on pi iraai3 endothelioma of Ivmph nodes In tins paper 
Ewuig 1 epoi ted a series of eases and claimed a definite clinical importance for the 
disease ivhich had until that time been considered a medical ciinositj He noted 
that piimaiw endotheliomas ot the i 3 mph nodes Mere coramonl 3 contused witli 
such conditions as seeondai 3 eaiciuouia, bmphosai coma and Hodgkin’s disease, 
and pointed out wherein thei dilieied lustologicall 3 ’’, anatomically, and chuically 
OliAei, also 111 1913, published a paper on the relation ot Hodgkin's disease to 
bmiphosaieoma and endothelioma ot the lymph nodes He tully concurred uuth 
the opinions expressed b 3 ’' Eivrug and mcluded histologic descriptions, without 
cluneal histones, of eight cases Later authors on the subject ot primary endo- 
thelioma of the IjTiiph nodes ha\ e not added to E\\ nig 's description and have made 
no new contributions to our knowledge ot the subject At the present time, how- 
ever, pathologists do not as a rule attach the importance winch Ewing did in Ins 
monograph to cluoinc granulomatous processes, notablj' tuberculosis, as an etio- 
logie factor m the development of this tiiinoi Suice 1913, pirmaij endothelioma 
of the ljunph nodes has been geiieialh considered to be not uncommon How'ec er, 
the relevant literature of the last two decades is suijriisiuglj'' scanty considering 
the elimeal importance of this neoplasim Furthermore, the niunbei ot cases re 
ported IS lemaikablj few' 

The incidence of the condition A'aiaes greatly at difteieut medical centers In 
this regard, Pinej' states that the great direr gence ot opmion legaichng the nature 
of endothelioma accounts for the fact tliat some pathologists assei t it is quite com- 
mon, w'hile others make the diagnosis ot this tumor seldom and with hesitation 
Dijkstia says that there are few tumors concerning which there is such a wide 
diversity of opinion He notes that a tumoi maj' be diagnosed as endothelioma 
by one author , another will diagnose a similar one as carcinoma, w'hile a thud will 
place the same tjqie of neoplasm among the sarcomas or fibromas He says that 
this difference m opinion is due in part to the unsolved pioblem of the stiuetuie 
and origin of endothelial cells 

•Prom the Clinical Laboratorj Laboratorj Center and Cancer Center Ednard Hines 
Jr Hospital 

tPublislied under R, «£, P 6969 S Veterins Administration 
Recei\ed for publication April 9 1932 
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As noted by Fljnn, the condition in its incipient) is a pioecss usuall) local- 
ized m glands leadily accessible to smgeij At this stage, suigical lutcivention 
offers the best piospect of complete cine 

We present the following 5 cases which we have seen in a pciiod of less than 
a year at the Edwsaid Hines, Ji , Hospital It will be noted that the majouty 
of these patients had been undei medical ticatmcnt toi \aiying lengths of time 
befoie the true diagnosis was leached Table I outlines fiom a clinical point of 



Pig- 1 — Sixteen mm obj cc 15 x camera 50 cm x 300 Reduced Case 1 H Tt" Dif- 
fuse tjpe 0\al and pol>hedraI t>i>e cells growing in broad sheets complete!} replacing 
l>mph node structures Note the diffuse scarring 



Fig 2 — Eight mm obj c c 15 < camera 5 cm x 600 Reduced Case 1 H W Detail showine: 

indefinite ceil outline ^ 


View the eases of primary endothelioma of the lymph nodes which we have been 
able to collect from the liteiature since the publication of Ewung’s monogiapb 
Etstopatholoffij —According to Ewing, endothelioma of lymph nodes may be 
divided into the three folloxvmg gioups 
1 Diffuse 


2 Plexifoim or peiitasculai 

3 Alveolai 


1 Those tumors which show lound or polyhedral cells appearing an broad 
coheient sheets or syneytial masses compiise the diffuse gioup 

2 The plevifoim type shows cells smrounding large irregular centers of cell 
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(letiitus 01 leucocytes Octasioualh cacities appeal empty anti aie lined with 
fiat cells lesembling endotlieliuni Ewiii" inteipicts tliese caiities as deinatnes 
of the oiigiiial sinuses of the node but is not convinced that this is their sole oiigm. 
When the sinuses aie highly dec eloped, tlie tumor cells cling to the aiteiioles of 
the septa pioducing a chaiacteiistic peinasculai aiiangeiuent which lecalls the 
stiuetiue of a pei itliehoma In the ple\itoini and peiivasculai tuiuois the cells 
usual] V assume a spindle toim but leadih change to poly gonal Oi pavement ty pes 
3 The ah eolai type pi esents inane difficulties ot niteipietation Itisseldom 
possible to tiaee the tumoi cells to am stiuetuic ot the oiiginal lynipli node, and 



Tiff 3 — Sixteen inm obj oc 15 x e miera 50 cm x 300 Reduced Cxsx. -1 J G replace- 
ment of pmphoid structure b^ diffuse growth of tumor cells Case prt'iouslj lilagnosed as 
chronic adenitis 



Pig i — ^Eight mm obj 15 x camera 50 cm x GO Reduced Detail show ing ^ esicular character 

of tells arranged in broad sheets 


the cell gioups often lesemble those ot secondal^ caicinoma Thus the diagnosis 
of this ty^pe of endothelioma lefiunes full clinical and anatomical data and must 
often lemam unceitain It is this type of tumoi which has Intheito appealed in 
the hteiatuie and leeeii ed considerable leeognition as tine eudothehoma of Ij mph 
nodes One of Ewing s eases deraonstiates tuitheimoie that endothelial piolifeza- 
tion associated with gianuloma mai eaih' assume a foini closeh lesembhug 
aheolai endothelioma 

Climcal Diagnosis — Piimaiy endothelioma of the lymph nodes may' suggest 
from the ebnical appearance acute infectious adenitis, tubeieulosis, syphilis, 
lymphosaieoma, Hodgkin’s disease, and, above all, metastatic eaicinoma Acute 
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infectious ademtis will usuallj show iiitecteil aioas dianiing into the aftccted 
nodes Pam and fluctuation eientnallj aie chaiacteiistits ot the condition In 
this connection we mac leniaik that tonsils and adenoids luice been legaided as 
the source ot adenopath}' m sei'Cial lecoided cases ot endothehoina ot the ceisicul 
nodes, notabli those of ileCaitnej andFljnn 

Tubeiculosis of glands usualh occnis m patients whose histon leveals an 
antecedent tuberculous infection and is chaiacteiii'cd bj a tendency to caseation 
and sinus foimation The ehai actei istie tempciatuie elevations and othei sjs- 



Figr 5 — Sixteen mm obj cc 15 x camera 50 cm x 100 Reduced Case 2 "W B Note the 
aUeolar like arrangement of cells 



Pig 6 — Pour mm obj cc 15 x camera 50 cm x 1200 Peduced Case 2 W B Detail o£ 
aUeolus resealing a cloudy indefinite cell cjtoplasm and the highly vesicular character of 
ine nucleus 


temie sjniptoms of tuberculosis may be expected Pljiin ivrites, m this regard, 
that when tuberculosis is manifested m cervical lymph nodes, it appears first in 
the suhraaxillarj and soon afterw'ard m the cervical nodes m both sides of the 
neek, growing slowly, and that gradually the postcervieal, supraclavieular, scapu- 
lar, and bronchial nodes become affected On the other hand, m primary endo 
thelionia of Ijniiph nodes, the primary tumor is usually localized in one chain, 
usually the anterior cervical, on one side 

&jphilis IS usuallj suggested bj the lustorj and 'Wasseimann reaction The 
A\assermaiin, however, may lead one astrav as noted m the eases reported bj 
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McCaitne}' and Zaftagnini, in nliieJi <i iiositne AVasheinianu leactiou and an 
endothelial tumoi of the hnnph nodes i\eie cocMstent 

Ljnnphosaiconid is chaiaetcnyed bj its lapid couise and c.uly imohement 
of associated chains ot nodes This tnmoi lesponds to ladiation theiapy 

Piimaiy endothelioma of Ijinph nodes is fiequentlj diagnosed clnucally 
as metastatic caieiuoma Tins is easih nndeistood iilien ise note, as shown by 
Ciowe and Bajloi, that in a laigc senes ot C4ises, neck tumoi is tlie hist sign of 
caicmoma, pnmaic in the ndsophai^nN, mouth, oi acetssoiy sinuses This fact 
IS also stiessed bj Quick and Cutlei As stated bj these hittei authois, the failnie 



Pjff 7 — Sixteen mm obj cc 15 x camera 50 cm x 300 Reduced Cabo 3 C S Cells errouing In 
columns ^Ith an arranffement resembling secondary carcinoma 



j'lg- s — Four mm obj cc 15 x camera 50 cm xl200 Reduced Case 3 C S Detail of the 
invading’ cells Xote the mitotic figure 


aftei caieful seaich to demonstiate a piimaij neoplasm, the lapicl couise of carci- 
noma, and the fact that it is ladiosensitue should serve to distinguish it fiom 
endotheliomas 

Piimary endotheboma of IjTOph nodes dilfeis cbmcally fiom Hodgkm’s dis- 
ease m that in the lattei a genei aimed adenopathy usually ensues shoitly after the 
appeazanee of the ceivieal tumoi Hodglan’s disease is fmtlieinioie ehaiacteiized 
by 1 emissions while the eouise of endotheboma is slowly and steadily piogressive 
Hodglan's disease leacldv lesponds to madiatiou 

We would conclude fiom a study of oui own cases and fiom those leported in 
the bteiatuie that there are impoitant distmctn e features which aie cliaraetoistic 
of piimary endotheboma of tymph nodes Wlule, as noted hr Quick and Cutler, 
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endothelioma of lymph nodes may oecni as a sjstcnuc imolvement of many nodes 
01 as suigle ox multiple tumois ot the cervical, axillai> , or othei lymphatic cliaiiis 
Tj^pically the piimai i tumoi jixvoh es and is locah/cd in the aiiterioi cervical group 
of nodes The indnidual glands aie usually descubed as lemaiiiing more or less 
discrete and are found to be latlier elastic on palpation The tumor mass is laiely 
painful 

The long duiation of the clinical couise with absence of sjstemic involvement, 
above all the°lack of the cachexia so chaiactciistic ot malignant tumor is one of the 



3 — ^Eight mm obj cc 15 x camera 50 cm x 600 Peduced Case 5 J H The alveolar like 
arrangement of cells Is noted 



Fig- 10 — Pour mm obJ cc 15 x camera 50 cm y 1200 Reduced Case 5 j H Details ot 
al%eolus showing the characteristic endothelial tjpe cell 

sahent features of this neoplasim Thus, we note that m one of our cases (OS) 
at the end of five yeai-s the patient is in good general conditiom In another case 
(W B ) ivith a history of somewhat over a year’s duration, the patient is in excel- 
lent general condition In a third (H W ) twenty-five months after the appear- 
ance of the tumoi, the patient shows no evidence of a generalized involvement and 
is m fairly good physical condition m consideration of the fact that at the present 
time he has a thyiotoxicosis which will have to receive attention before the tumor 
IS dealt with In Flynn’s case, which was not treated surgically, death resulted 
tno 1 ears and sex months after the first nodule was noted 

The third impoitant point in the clinical behavior of this tumor is the fact 
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that it IS not afteeted in anj wav by ladunn oi x-iay tliciapy This featuic has 
been noted in all h\e ot oiu cases and in those lepoitcd by Fl^nn and Gnttieiie/ 
Quick and Cntlei likewise note that the lack ot icsponse of endotheliomas to ni.i- 
diation IS an impoitant tcatuic in then diagnosis iioni a clmital standpoint 

We niav note that in geneial the aveiagc age intideiice oi pi unary endothe- 
lioma of the hniph nodes appeals to be somewhat eailiei than that ot caicinoina 
and IS about tlie same <is tlmt ioi Hodgkin’s disease and iMiiphosaicoma There 
does not appeal to be anj paititulai sex distinction in the otciiiieiice ot tins tinnoi 
ObMOUslj, no statement can be made liom oui obsei rations legaiding age oi sex, 
as the patients uho ne obsciicd aie limited ioi the most pait to veteiaiis of the 
Woild AVai 

Despite the fact that the clinical icatiiies may be siiggcstiie, the diagnosis is 
established bj" the pathologist attei histologic examination 

Fiognosts — Endothelioma of the Ivmph nodes nncpiestionably olfeis a bettei 
piognosis as legaids length ot life than does saicoma, caitinoma, oi the aieiage 
case ot Hodgkin’s diseases 

In one case ot oui senes tlie patient came to the hospital in nhat ivas eMdently 
a teiminal stage ot the condition, and death lesnltcd aftei seveial months Thiee 
othei patients aie Ining and well at the end ot peiiods ot one jeai, five Acais, and 
thiee and one-halt Aeais lespectneh The fifth patient, the known duiation of 
whose tumoi is o\ei filteen months, shows no ill eftects liom endothelioma, but has 
at the piesent time a th^ lotoxieosis 

We lealne that the postopeiatii'e peiiocl in oui patients is too biief to peimit 
us to veiituie a statement as to whethci oi not the tumoi lias yielded to suigery 
We will note with paiticulai inteiest the case ot (IT) in whom at opeiation it w^as 
i eveaJed that a small substeinal poition of the glow th could not be leinoved Eight 
months, howevei, haie elapsed since this opeiation, and at this time the patient is 
111 excellent health with no evidence of lecuiience Zaftagiiini and Lino each le- 
port cases, subjected to smgical opeiation and ivell at tiie time oi the lepoit These 
lepoits like ouis Aveie made shoitly aftei the opeiation 

The piognosis in individuals sufteiiiig fioni this tumoi is favoied by the fact 
that metastasis is laie and oecuis late in the couise of the disease 

So fai none of the fom patients in oiu senes ivlio aie living show evidences of 
metastases Oui fifth one, in whom tlieie was extensive inAoIvemeiit and in whom 
the tumoi weighed 500 gm , at autopsi" showed but one small metastasis, 1 5 
cm in diametei, in the left liuig In Plynn’s case a metastasis to the left bieast 
was noted The extent of metastases m this ease, howevei , cannot be Iniown due 
to the lack of an autopsy 
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AN INSTANCE OP THYROID DEDICATION IN DERCURIAL 

NEPHROSIS* 


J E G\rdker, D D , Roanoke, Va , and W P Daniees, D D , Clevelvn'd, Ohio 


T he following IS a report of a ease ot acute meicuiy poisoning which was suc- 
cessfully treated by thyroxin It should be, w’e think, of particular interest 
to those who have to deal with heavy metal poisonings 

report of case 

Mrs E C, aged tnenty eight, neight approxunately 110 pounds, ivas admitted to the Jef- 
ferson Hospital on April 10, 1930, at 12 30 P M with the lustory of haying inserted one tablet of 
bichloride of mercury gr (0 49 gm ) in the vagina as an antiseptic La the past she had 
used, she said, bichloride douches without harmful effects, and did not know that the use of the 
solid tablet nithout water nould prove injurious The tablet nas placed in the vagina at 6 p it 
on April 5, one hundred and fourteen hours previous to admission to the hospital. Symptoms of 
poisomng Here noticed nithin fifteen minutes She had pain and burning in the vagina, felt 
famt, and weak, began to eomit and had urinary frequence Her husband noticed a "poison 
ous’’ odor to her breath The next day she had many bloody, watery stools, and developed a 
sore mouth There were no abdominal cramps After an initial diuresis, urinary function 
ceased at noon April 6, four days before admission The family physician saw the patient twen 
ty four hours after the poison was taken He instituted treatment at home, trying to force 
fluids, but the patient was unable to keep anything on her stomach High sodium bicarbonate 
enemas were given In the face of complete urmary suppression, persistent r omiting, and bloodv 
diarrhea, the family physician thought it best to send her into the hospital 
Tlie faniih history was unimportant 

The past history was essentially negative There was no history of premous kidney trouble 
On admission the temperature was 100“ F, the pulse 102, the respiration 20, the blood 
pressure 108 svstolic and CO diastolic The patient was well nourished and appeared comfortable 
Wang flat in bed Sensoriura was entirely dear The phesical examination was essentially neg 


•From the mcaical ‘service of the Jefferson Hospital 
1 ccel\ed for publication April 11 1J22 
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ativo eicept for an eitrenieij foul breath, white uloughj patches over the mucous membranes of 
tUo moutli and pharjnx, a generalized nhdomiu il tenderness, in inflamed and swollen vulva, and 
a necrotic vaginal mucosa. There ms no generalized edeut u lieflexe's were iiormaL Anuria 
had been present for four dajs Urine, 25 c t obtained b 3 eatlicter, showed one plus alhunun, 
no sugar, casts, rod or white blood cells The liemoglobm was 90 per cent (Sahli), red cells 
4,590,000, wlute cells 25,050 with increase of poh morphonuele ir ncutrophiles to 83 per cent 

TREATMENT AND COURSE IN THE HOaPIl AE 

The patient was seen too late even by the fanuly plij&tcian to pietent absorp- 
tion Seven and one-bak giMns (0 49 gm ) of meicuiic chloiide had been placed 
HI the vagina five days befoie admission to tlie hospital but no douches had been 
given Conditions, it vould seem, wcie almost ideal foi complete absorption of 
the whole tablet Siugeiy, we felt, had little to oftei Renal decapsulation cer- 
tainly has not fulfilled e\peetations, and its lesults appeal xeiy doubtful The 
question confiontnig us was, vhat treatment veie vc to use? 

Aftei absoiption has taken place one uould like, of course, to neutralize the 
toMn ilany chemical detoxieants have been tiied and thei c aie many conflicting 
repoi ts as to then i alue 2eiglei ’s comment that i eeo\ ei y appai ently takes place 
independently of the adnuuistiation oi the failuie to adnunistei any of the so- 
called specific chemical detoxieants seems w ell taken In 1924, Denme and ilc- 
Bxide^ stimulated a gieat reinal ot mteiest m chemical detoxication bj emphasiz- 
ing the success of sodium thiosulphate m the tieatmeiit of heaiy metal poisoning 
Caieful consideiation o± then uork, howeiei, has led to skepticism m regard to 
then conclusions Numeious men have found it ineftectiv e m acute mercury poi- 
soning Haskell, Hendeison and Hamilton,- toi example, m cxpeiimental dogs 
Iioisoned by biehloi ide of mei cuiy, found that sodium thiosulphate failed to pre- 
vent or even delay the eftects ot minimum lethal doses Skepticism legarding the 
efficacy of sodium thiosulphate in raeicuij poisoning is, theietoie, rathei wide 
spiead It should nevei be used to the exclusion of the othei well known and 
tiled theiapeutic measmes 

In this case we adopted a method ot tieatment which seemed to combine the 
more effective measmes of the vaiious methods pieviously used On the day of 
admission the patient was given 1,000 c e of 10 pei cent glucose in 2 pei cent sodium 
hicaibonate solution intravenously m divided doses of 500 c e each Alkaline 
douches and enemas weie oi dered as local and eliminative measmes On the fol- 
lowing day 400 e e of blood was withdiavni and 1,250 c c of 10 pei cent glucose in 
2 per cent sodium ehloiide solution given in div-ided doses Alkaline diuietie niix- 
tme and milk weie alternated everj two houi-s bj- mouth A sweat bath was given 
and hot packs were applied to the kidney regions Jfaguesium sulphate was given 
by mouth and as lectal instillations Eliminative and supportive tieatment was 
adhered to veiy rigidly throughout the comse of hei illness The intravenous 
salt and sugai solutions used, as well as the daily output of mine, aie shown in 
Chait 1 Vaiymg percentages were used m an effoit to piomote ladney action 
Trignlm was used along with the glucose from time to time The alkahne therapy, 
sweats, and magnesium sulphate weie continued But the patient lost ground in 
smte of all treatment The nonpiotein nitiogen and creatinine were steadily m- 
ing and the mine output was not satisfactoiy She became mational, quite e- 
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liiious, lestless, and had seveial haid comnlbious The outlook foi the iininediate 
future seemed very gloomy , in fact, eveij one felt that the ease was hope ess 

On the basis of favoiable lepoits fiom the use of thyioul extiact m nephiosis 
and m vuew of the piofound metabolic distuibance in meicuiial intoMcation, thy- 
roid therapy , we felt, might oftei some hope foi hci On Apiil 23, thj loid theiapy 
was started Thyroxin gi 1/40 ( 1 6 mg ) w as giv cn subcutaneously in oi dei to se- 
cure immediate eftect This dose vv as i epcated on Api il 24 and 26 Desiccated thy- 
roid gland was also givmn bj^ mouth up to 6 gi a day foi seven days One cannot 
be ceitaiu, though, as to how much ot this w as ictained and absoibed, as the patient 
was vomiting a gieat deal Signs ot incicascd thyioid activity became evident 
The pulse late was moie acceleiated and definite exophthalmos developed All 



Chart 1 — Intravenous Ouids (black area) and urine chart (shaded area) Glucose 
10 per cent in Binger’s solution was given evcept on April 13 15 16 20 and 21 when equal 
parts of glucose 50 per cent and sodium chloride 30 per cent were used 

the other therapeutic measures that had been used prevuously were continued On 
the second and third days after mstitnting thyroid theiapy, the urinaiy output in- 
ei eased and continued imtil recovery became apparent and certain Definite clin- 
ical improvement was evident wutbin three days Indeed, the whole picture 
changed from a seemingly hopeless one to an encoui aging one, and the patient made 
a rapid recovery 

Laboiatoiij Data — The specific gravity of the urine was low throughout, 
ranging from 1 001 to 1 011 The albumin was heavy at first and gradually de- 
ci eased in amount, there being only a tiace on discharge It is interesting that no 
casts w ere ev er found There was a trace of blood nucroseopicaUy in a few of the 
voided specimens and a fairly constant tiace of pus Epithelial cells were present 
m gieat numbers There was sugar in the urine at times, probably due to the ther- 
apeutic measures No acetone bodies vv eie found and the i eaetion of the urine was 
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usually alkalme Tlieie was no e\eietion ot plienolsulphonephthaleui on ilaj 7, 
nor on May 12, but a tiace in the two lioius on May 19 Pour months later there 
was 70 pel cent CACietion ot the di e in a two houi peiiod Uiine cAaimnation at 
this time w as negative 

The blood chemistiy was interesting Daih deter miiiations were made of non 
protein nitiogeii, cieatinine, and thloiides The noiipiotein nitrogen reached 
288 nig pel 100 c c of blood and tlie cieatinine 10 mg per 100 c c ot blood The 
two cm ves ran parallel and each i cached its ma\imum on the same dav These fig- 
uies would, no doubt, ha^e been much highei had not laige cpiautities of intra- 
venous fluids been given The blood chlorides were low on admission, being only 
265 mg pel 100 c c of blood The saline intiaienoush laised the level to about 
400 mg and it kept ai ound this point 

The blood pietuie changed maikedh duiingthecouiseof her illness Asevere 
seeondaiy anemia developed The hemoglobin went down to 31 per cent (Sahh), 
red cells 1,910,000 on Mai 21 The hemoglobin was 53»pei cent with 2,900,000 led 
cells on Maj^ 9 at a time w hen the patient alieadv show ed marked elmical improi e- 
nient It is mterestiug that the anemia piogiessed so iai aftei eiery othei sign of 
improiement became eiideut As stated above, there was a marked leucoc.i tosis 
of 25,650 with an increase of the poh morphonucleai neutiophiles to 83 per cent 
"Weiss^ states that the degiee ot elciation of the white count corresponds closeh 
with the seventy of the simptonis ot iiitoxication This leucocj'tosis, he sajs too, 
may reach 20,000 and then decline, oi leniain elevated and eairy an unfavorable 
pi ognosis But in this par tieular case the leucoc> te count w as not follow ed closely 
The blood picture impioied rapidh on Inei extiact and non Tire basal metabo- 
lism W'as plus 2 on discharge, ^Maj 25, 1931 

DISCLSSIOX 

The intravenous use of a hj per tonic salt and glucose solution, consisting of 
equal paits of 50 per cent glucose (solution) and 30 pei cent salt (solution), caused 
a moderate diuresis But this did not iieisist Pauly large quantities of a 10 per 
cent glucose solution failed to pioduee a diuresis in the beginning Howeiei, in- 
ti avenous fluids were continued chiefly in the foini of 10 per cent glucose in 
Ringer’s solution The bicarbonate glucose solution and lusubn lessened the acid 
intONication which has been touud to be constanth present in acute meicuiic chlo- 
iide poisoning The beneficial efteet of tins is obvious, as delayed kidney injury is 
associated with the development of this acid condition ^ A hjqioehloi emia is con- 
stantly piesent in acute bichloride intoxication caused by the persistent vomiting 
and loss of fluids by bowel •' The saline and Ringei ’s solution laised and main- 
tained the blood chlorides at a satisfactoij'' level The large quantities of intra- 
lenous fluids uudoubtedlj held the concentiation of the nonprotein mtiogenous 
substances at a low ei lei el This may be explained bi the factor of dilution, bj”^ the 
diuresis produced, and by the abihty of caibohj’-drates to spaie bodj proteins 

Meicuiy is excreted largely by the bowel and to a less extent by the kidneys, 
skin and other mucous surfaces Magnesium sulphate bj mouth and by leetum 
seems an impoitant eliminative measuie The lalue of the sweat bath is haid to 
estimate Lambei t and Patterson® attached a gi eat deal of importance to it 
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TlijLOicI medication appciued to be veiy defimtelj <i lite saviiif? me.isiue in 
this case In legaid to its beneficial eflect nothing: definite can be said eontciniii'' 
its mode of action Ilowevei, the pionounced incieascd uiiiiaiy output iininedi- 
atel5^ folloniiig the admmistiatioii of tli}io\in suggests stionglj tliat the thjioMii 
may well have been a factoi in hastening tlie letuiii of leiial liinttion Fuithei 
studies along this line, then, Mould seem desiiable Duiing the touise ot tieatinent 
M'lth thyiOMii and thyioid e\tiact the mteicstnig ohseivatioii was made ot the ex- 
perimental pioduction of bilateial exophthalmos 

The plienolsulphonephthalein elimination in c.ises of acute bicliloiide poison- 
ing presents a most inteiestiiig pioblem It has been obsei ved that the dye tails to 
be eliminated duiing the acute phase ot the disease and duiiiig eaily convalescence 
But ivithin a relatively short iieiiod of time after lecoveiy is assiued, the kidnejs 
eliminate normal amounts of the dye in the absence of pieexisting nephiitis In 
the case under discussion theie Mas no elimination ot the dye on May 7, noi on 
May 12, and barely a tiaee in all speeiinens on Jlay 19, five days before hei dis- 
charge Foul months later there M'as noimal phthalein elimination, 70 pei cent in 
tMO hours This ease demonstiates cleailv that this test is not a leliable index of 
kidney function duiing the recovery phase of acute biehloiide poisoning 

In consideration of the facts obsei ved in this case and fiom the histopatho- 
logic picture in the acute bichloride kidney, one may eon 3 ectuie as to the most 
probable mechanism of phthalein excietion in the human kidney It has been 
shoMnthat the glomeiidar units aie histologically intact and appear noimal M'hile 
the tubules show most extensive necrosis of the epithelium Such cases furnish 
beautiful examples, it seems to us, of localized iniury M'lth respect to the kidney 
It would seem, too, that much could be learned about the function of the various 
units by careful study of these cases If the glomeruli M'ere concerned particularly 
with the phthalein elimination, one would expect its appeal ance in the urine unless 
leabsorption were complete in the tubules, oi unless no free phthalein existed in 
the blood, it being in a bound and nonfiltrable form The first of these assump- 
tions is unlikely and the lattei has been demonstrated untrue ^ Since there is no 
detectable dye m the urine, the data at hand points, in our opinion, to the tubules 
as the main seat of phthalein ehmination in the human kidney, as Marshall* and 
Ins collaborators maintain 

Acknowleagment js made to Dr Lawson for the prnilege of leportwg this case on whose 
service it was treated 
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OUTLINE OP A aiETHOD FOR THE DETERMINATION OP THE 
STRENGTH OP THE SKIN C-iPILLARIES THE INDIRECT 
ESTBIATION OP THE INDIVIDUAL VITAMIN C STANDARDS 


Gustvt P Gotulin, MD , Ups via, Swi-den 


'^HE stieugth of the skin capillaiies can be sj stematically ascei tamed bj a test 
which IS an extensive elaboiation ot the clinical capillaiy test used by C 
Leede,^ - AHied P Hess,^ * R Stephan,® ^ and otheis The lollovvung modifica- 
tions had to be made in the clinical capillaiy test to tianstorm it into a test of the 
stieiigth of the capillaiies, satisfattoi 3 fiom the phvsical point of view 

The veins of the uppei aim must be subjected to manometiically measuied 
piessuie, and in most cases aioie than one degiec of pies'tuie must be applied to 
make the detei miiiation Each degi ee ot pi essui e aiiplied should be lowci than the 
diastolic blood piessuie in the biachial aiteiy of the subject ot examniatiou 
Otheiwise the afflux of aiteiial blood is also partly obstiucted Pinallv, the skin 
aiea within which the obsei vations aie to be made should be definitelj* limited as to 
position, shape, and size 

In the authoi ’s method, pi essui es of 35 and 50 mm Hg vveie selected The 
skm aiea to be examined is ciicular, with a diametei of 60 mm , and its center co- 
incides with the center of the hollow of the elbow In oidei to obtain sufficient 
sensitiveness m this test, it is neeessai.v to maintain the piessuie toi fifteen mm- 
utes In eaiivung out this test it proved advisable to fix limits between the various 
glades of strength in the tollovviug mannei, according to a descending scale 

Grade I No petecliiae vntUin the evimined skm area at a pressure of 50 mm Hg m fifteen 
minutes 

Grade II Peteeliiae appear at a pressure of 50 mm Hg, but their number does not eiceed 6 
Grade HI Hore than G petcchiae appear at 50 mm Hg, but none or at most one at 35 
Grade IV At least 2 peteeluae are present at a pressure of 35 mm Hg 

As we Imovv, A P Hess® found that his “capillary resistance test” is positive 
m scuivy and he also states that it forms a clue m the diagnosis of latent scurvy’, a 
conclusion which is confirmed in a papei of H OhneU ® But wheie Hess applied 
the test onlj' in eases of scuivy, manifest oi latent, the authoi has gone a step 
furthei and inquired into the possibibtjq by means of this test, of leveahng much 
milder deficiencies in vitamin C, viz, such as he between the smallest discernible 
deviation fiom a normal vitamin C level and the highest deviation possible without 
giving use to actual symptoms of disease The latter class together with eases of 
latent and manifest scuiv'y foim a complex to which the authoi suggests giving the 
general name of vitainin C undei noni isliment 

The authoi deteimined the seiviceabilitj* of the capiUaij' stiength test as a 
criteiion of even low degrees of vitamin C under nouiishment by the following 


process 

»From the Department o£ Physiologj Upsala XJnl\ erslty 

M^t^me auTadyt^rmed a“t'*i> this method more detaUed informaUon m a^ adable 

rKsilL Arch f Physiol Cl 225-270 1931 

4S4 



G01.UUN SlKINGTttOl SIvLN CAI'II I \KILS 


485 


Two phjsicdlh healtln adult peisons weie placed on a scoibutic diet Avhidi 
was supplemented bj piccisclj nieasiued daily latious ol iiute Jicshli s(iutc/ed 
fiom jellow ilediteiiaucan oianges, and these dads latious weic .iltcicd by pio- 
giessice steps iii the coiuse ot the investigation It w.is aseci tamed (in Jannai’j’' 
and Februac\, 1930) that the oiiginal noiniai sticngtli ol the skin capillaiies o£ 
the subjects of e\peiiment lell to an abnoiinailv low level when the lation ot anti- 
scoibutic juiee nas kept low foi weeks, but that this change in the Ciipillai v strength 
was leveisible, thestiength letiuning giadiiallv to noiinal when a sufficient amount 
of juice was given foi a sufficientlv long time (scveial weeks) 

Bj the testing of the capillaij sticngtli both of liealtliy vegetaiians and of 
school childien vvlio had been siiffeung fiom vitamin C undeiuomishment, but 
whose Yitaimn C standaid was laised bv tlic eating of manges (aftei which new 
capillaij stiength tests weie made), the giades ot capiilaiy sticngth couespondmg 
1 espectiv'elj to a iioimal and a subuoinial vutainin C standaid weic aseei tamed 
By this investigation, the eapillaiv stiength test was actuallj^ elaborated into a 
iiuti liional hygiene test hy means of which, in a gieat many cases, individual vitU' 
mm C standaids can at any time he indiiectlij ascei tamed 

A deteimination ot the stiength of the skin capillaiies of an individual may, 
of course, be made whetliei he is liealtliy oi not In geneial, howcvei, such a de- 
termination does not otter a solid ioundation toi conclusions as to the v itanim 0 
standaid unless the peison examined is entiiely healthy with the sole exception of 
possible symptoms of lowering of his vitamin 0 standaid Nevertheless, in some 
not unimportant diseases (“Points to be noted,” No 3, 4 and 7), conclusions as to 
the vitamin C standaid seem to be justified, although the conditions just men- 
tioned aie not fulfilled 


I DESCRIPTION OF APPAR VI US 


The principal instruments foi ascertaining the capillaij stiength aie the fol- 
lowing (Pig 1) ® 

1 A 1 ubbei stamp (a) and ink pad foi impiintmg on the skin of the hollow of 
the elbow a colored ring within which the capiIlaiy obseivations aie to be made 
The ring is stamped so that its centei coincides with that ot the elbow Por adults 
and childien clown to two j eais old, a stamp making a iing 60 mm in diameter is 
used, and for youngei children, one making a ring 40 mm m diameter If the 
small stamp is used, the coiresponding number of petechiae m a ciicular aiea 
measuimg 60 mm in diametei can be computed by multiplying by 2 25 

2 A large Politzei luhbei syiinge (b), with an air-tight connection with its 
nozzle 


3 A SCI eio compt essot (c) , so constiucted that when its compiessmg surfaces 

ot flat metal ale faitliest apart, the tully distended lubber syimge wilffit in be- 
tween them without distoition, while tuining of the screw as far as it will go will 
eompletelj compress the sj iinge ° 

4 A t uhhc) tout niqiiet (d), of the kind used in measuimg the blood piessuie, 
foi pioducing an external piessuie on the veins ot the aim Poi adults and chil- 
dren down to the age ot about ten, the i ubbei pait of the tourniquet should be 

childien between nine and five, S cm , and foi still smallei children, 
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5 cm The canvas pait of the tourniquet nm not extend o\ei the edge of the lub- 
ber paxt foi moie than a few millimeteis 

5 A low mei cut y inanomete) (m) A\ith conspicuous maiks on the scale at 35, 
50, and 65 mm Hg 

6 A Y-shaped metal tube and aii-tight, flexible lubbei tubes, by means of 
which the air ehambei ot the touiniquet, the sjiinge m the compiessoi and the in- 
let tube of the manometei may be joined in a smgle closed air system 

7 A magnifying lens (e) of 5 D i\ith which to inspect the maiked oft skin area 
foi possible petechiae 

8 A ciiculai plane glass (h) set in a metal iim v ith a handle, foi locally press 
mg the blood out of the skin Bj this, it is possible in cases of doubt to distinguish 
between meiely hyperemic led spots and genuine petechiae Hypeienuc spots 
ivill disappeai on piessure, wheieas petechiae \m 1I become more distinct 



PlB 1 


II rUKTHER REQUIREAIEXTS FOR MAKING THE TEST 

1 In oidei to place the aim on a table m the plane of the heart, either an ad- 
justable chan Mith back suppoit, or a suitable numbei ot vooden boards 

2 It IS convement to emploj a block of wood for laising the manometer above 
the level of the table, thus f acilitatmg the i ending of the mei cui y meniscus "When 
the apparatus is set up foi use, the tubes of the manometei should be strictly 
vertical 

3 A watch with a second hand oi piefeiably a stop-watch 

4 Glass tubes with capillary points , black inlc to mdicate the petechiae and 
gieen ink foi othei spots with which the iietechiae might otheiwise be confused, 
and foi any petechiae which in exceptional cases may be pieseut belore the applica- 
tion of pressure 


III HOW TO M VKE THE H1PILL.VRY STRENGTH TEST 

Duimg the test, the skin aiea to be inspected and consequently the surround- 
ing air as well should have the piopei tempeiatuie It has been found that an in- 
eiease in the temperature of the skin (causing dilatation of the i essels) tends to m- 
ciease the numbei of petechiae, while a lowezed temperature (causing contraction 
of the vessels) tends to decrease the numbei of petechiae In eases of moie pro- 
nounced deviation fiom the iioinial tempeiatuie of the skin, theiefoie, the results 
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obtained b\ tins method ill not be leliable In \ lew of this influence of tempeia- 
ture, the folloiviiig pieeautions aie nceessan ^ 

1 The tempeiatuie of the lOom should be between 10° C and 21° C 

2 The subject must not ha\e had a hot bath oi a steam bath on the day of ex- 
amination, nor lia\e taken pait in ain spoils, iioi, within the thice houis immedi- 
atelj^ piecedmg the examination, done anj gsninastic exciciscs 

3 In the winter, if the oiitdooi tempeiatuie is low, the subject must have 
been indoors in the lecjniied tempeiatuie sufficientlj long not to feel in the least 
cold 

The test should be eaiiicd out in broad daj light or in exactly equivalent aiti 
ficial light, e g, that ot a daj light lamp ot suflieicnt sticngth (The pcteehiac 
are e\en more distinct in gieen light than m daj light ) 

The subject is placed m a comfoi table chaii ivith support for his back (Ex- 
amination m the recumbent position is also piacticable, but would probably seldom 
be chosen ) One of the aims is baied to the aimpit, caic being taken that the 
rolled sleeies exert no picssuie on the aim Anj garment doing so should be re- 
moved The arm is then placed horwontally in the plane of the heai t This pre- 
caution IS \ei-j important if a leliable result is to be obtained If it is neglected, 
the absolute pressui e m the capillaries tested ma-s \ ai y e% en though the manometer 
records the same level of pressure If, for instance, the arm is placed 10 cm below 
the level of the heart, thei e will be besides the pi essure i egistei ed on the manometer, 

an additional hydiostatic pressuie of to 7 8 mm Hg, and this 

pressure will also affect the capillaiies during the test 

liVith the subject sitting down, the arm is most accurately placed when the 
surface to be examined is m the plane of the insertion of the third rib into the 
stemnm This can be done either by placing the arm directly on the table and 
adjusting the trunk by means of a swivel chair, or by supporting the arm at the 
desired level above the table on top of a suitable number of boards 

During the entire test, the subject must keep his arm as well as the rest of his 
body perfectly quiet 

A colored ring is imprinted with the lubber stamp on the arm with its center 
coinciding with the center of the hollow of the elbow The area of the skin thus 
outlined must be carefully and thoroughly inspected through the lens before pres- 
sure IS exerted If one or more foi mations winch may later he mistaken for fresh 
petechiae (such as small areas of hypeiemia, capillary ectasiae, or remains of pete- 
ehiae fiom previous tests) are visible, they should be carefully indicated, most 
suitably by green ink, before the test is made 

The rubber tourniquet is then wound tightly aiound the arm and fixed, care 
being taken that the loivei edge of the tou) niquet is at least 2 5 cm above the near- 
est pai { of the colored ring Petechiae often appear in greater numbers just be- 
low the lower edge of the tourniquet lather than fuither away, and the distance be- 
tween should therefore not be too small 

The compressoi seiew should be turned as quickly as possible, the pressure in 
the tournuiuet and consequentlj the external pi essure on the veins of the upper 
arm being therebj raised to the desired level (35, 50, or 65 mm Hg) At the mo- 
ment the meicury meniscus m the manometer reaches the proper level, the tune is 
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taken oi the stop-w'atch staited The picssuie is then kept constant /oi fittcen 
minutes li neeessai} b\ adjustment of the eompi essoi 

W hen the picssuie is leleased nothing should be done until tlie c i anosis oi the 
aim has disappeaied, this nun be hastened b\ the laisuig ot the aim foi fifteen 
seconds The pelecJnae shoiihl he totinfed u tfhin half an hotel affet the lelaibC of 
pie)>su)e Witliin an horn some ot the peti cluae ma^ ah ead\ have disappeaied 
When the iiiimbci oi peteehiae in the i ing evteeds 3 it is adv isable to indicate them 
bj^ making a blaelv ink spot close to each petechia altoi vs Inch the spots aie counted 
lithemimbei isveiv gieat it is best to divide the ciule info ([iiadiants bv tvvohnes 
passing tliiough the centci at i ight anules to each othei the petci hiae in oiilj one 
ot these cjuadiants need then be counted and multiplied bv 4 

W CON'Cl tSlONS tROVI IHE CVIUI E VIi\ STRLNGJH lESC 
In 01 del to asceitain bv the method in ciuestion to vvlin li grade of stiength the 
eapillaiies ot a peison belong, vie pioceed in the tollovving niannei 

Oneoi the aims is subjected toa piessuieot >0 mm foi fittcen minutes li no 
peteehiae appeal the eapiliaiv stiength is ot (hade I It a picssiue of aO mm 
gives up to 6 peteehiae, it is ot Oiade II ® It a piessinc oi 30 mni pioduees moie 
than 6 peteehiae, a new test should be made on the olhei aim with a piessure of 
35 mm If no peteehiae, oi not more than one appeals, the e.ipillaiv stiength is of 
Giadelll Iftvvooi moie peteehiae appeal, it is ot Giade IV 

The lelation between the stiength ot the skin eapillaiies ot a healthy poison 
detei mined m this inamiei and his vitamin C standaid at the time ot the test has 
been expciimentallv aseei tamed toi /lie Voi die i</ce onh (ct G P Gothlm-) In 
1930, the IIv gienie Section ot the League ot Nations vv as asked to take the initiative 
in an investigation ot this mattei along the same lines as in the papei eited in the 
case ot othei laces living m tempeiate climates toi whom such an investigation 
might be v aluable 

In niv investigation the tollowmg was found to be true ot heaithv inembeis oi 
the Noidie lace 

If the technic outlined is adheicd to and a pic'>t>ti)c of 50 mm foi fifteen min- 
utes does not 2)1 oduce moie thun I peteehiae in ike enciicled aicit, itc maij conctude 
that the iitamiu C standaid is not mat 

If 50 mm Hg pi odnees moi c than 8 petcihiue oi if 33 iiiiii Hg lyioduces mote 
thun one petechia, the iitiimin C standaid is definitely infci loi 

Since bv this method it is not possible to diaw definite conclusions as to the 
V itaniin C standai d ii om diffei euces of less th.in 4 in the number ot peteelime w itliin 
the outimed aiea at a piessuie of 50 mm cases with tiom 5 to S peteehiae aie le- 
gaided as tiansitional, 5 oi 6 peteehiae lathei suggesting a noiinal standaid, and 
7 01 8 a subnoinial one, though owing to the limits ot eiioi involved bv the method 
definite conclusions cannot be diaw n 


V POINTS 10 BFXOTFD 

1 In investigations on a laige scale (as iii schools, leginieuts, and the like) 
into individual vitamin C standaids oi aveiage standai ds on eertani diets, a good 
deal of time can he sav ed bj connecting the touimquets ot thiee persons at a time 


•Tn the examinaUon of member'! of the Voitltc lacc it is ter) miusuil for more than one 
petechia^to appear at 35 mm m a c.se In tthich there are on!t 0 or less at aO mm 
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to 0110 .111(1 tlieviiiio iii.iiioiiiotei .iml v mupiosMii Koi tins iniitioso .1 Inhc \Mtli (» 
blanches is substituted toi the \ tube To the sixtli bi.iiK h is toujiled .in .111 lihm- 
111 !^ 1 ) 111111 ) (like those Used 111 l)l()od pit'vsuie detei iniiiiitioli ) 

^Mieii tlie piessiiie h.is lieen i.used b\ the .ud ot this pump .iliiiost to tin le- 
Qiiucd lesel, the pump is sliiit oil tiomtlie.iii s\steiiib\ tin* .i|)|)li( .itioii ol . 1 1 l.itiip 
onitsiubbei tulie B\ imaiisol tlie eoinj)!! ^s<)^ the lUisMiie is e\.i(tl> ad)usted 
and iiiaiiitaiiied In this wi\, thiet people aie siihiected simiiltamoiisK to the 
fifteen iiiinute pei lod of Loinpi 1 ssion 

2 It a SCI les ol tests on one pel son isdt'siied, it isneiessaii to allow iit le.ist .i 
toitnigbt, hut pieleiahh a month to inleneiK hetuecn c.ilIi test so tli.it tlie iiip- 
tuied \cssels in.n li.ne time to lu.il pel teeth H\ the test iiig ol .iltein.iti .urns, it 


IS posbihle to h.n e a month inleii enin^ helwc i n tests on the s.ime .11111 <iiid \ 1 1 ha\e 
new tests e\ei\ loitmght ^lou* lu((ncnt lists th.in this me h.iidh woilli while 

Til such seiies ot tests. <1 (, 11 etui insjii'ctioii ol the sKiii heloic the lest, is of 
especialh gie.at iiiipoi t.iiitc A\ hen onh one .11111 is tested, the dj mm piessuie 
should be applied befo) r th it ol ')0 mm and it is di sii able that at least <in hoiu he 
allowed to elapse hetw'een these two tests 

3 It IS lemaikahlc that simple aitciiosdeiosis docs not h\ itself icduce the 
stiength ot the skin capillaiies, at least to judge fioin the ohseicatioiis liitheito 
made on a small stale (10 cases) This method app.iieiith can theietoie also be 
used to detexmme the \itamin C staiidaid ot poisons sulteuiig fiom simple aiteiio- 
scleiosis, but othei w'lse liealthc 

4 Since theie may he cases ol latent tubcuulosis among those tested m a mass 
in\ estigation, it is inteiesting to note that tests made on a small numhei (12 cases) 
of pel sons with manifest pulinoiian tuheiculosis do not suppoit anj assumption 
that tubeiculosis alone 1 educes tlie capillan stiength 

5 In callous acute intcctioiis diseases (such as measles and seal let fevci), a 
reduction in the stiength of the skin capillaiies is found'' - “ ^ and may peisist in 
many eases foi a lathei long time, but the cause of this 1 eduction has not jmt been 
investigated In the case of persons who have within the two months immediately 
preceding the investigation suffeied tiom an acute infectious disease, it is theie- 
toie, at the piesent stage of oui knowledge, wisest not to estimate the citamm C 
standard from the stiength of then capillaries 

6 No such estimate can be made in albuminuiic conditions either, since these 
appeal generally to reduce the strength ot the skin capillaries 

7 In eases of achylia and uncomplicated afehi ile stomach ulcei s the vitamm C 
standard may be estimated fiom the lesults of the capillary stiength test 

^Vhen infeiioi eapillaiy stiength is lound in persons sutfeimg from achylia 
or chronic enteritis, it should be kept in mind that part of the vitamin 0 in the food 
may be lost , in the foiraei eases thiough the unfavorable conditions foi the piesei- 
vation ot that citamin in the digestive canal (alkaline leactiou), and in the latter 
because of the difficulties in lesorption of the vitamin, which are presented by 
the cataiihal alteration of the mucous membrane 


SUMMARY 

1 A test IS desciibed which makes it possible to determine the den-iee of 
strength of the skin capillai les in the hollow' of the elbow 



490 


THE JOUKNVL OP LVBOIUTOU\ xVSD CLIMC.VE ilEDICIXE 


2 Tlie capillary strengtli, ascei tamed by this method, indiiectly leieals the 
vitamui C standaid of peisous who aie quite healthy oi exhibit only such delations 
fiom health as aie in themselves due to a low \ itaniin C standaid 

3 It IS suggested that with this same method it is piobably also possible to esti- 
mate the individual Mtamin C standaid in cases of uncomplicated aiteiiosclerosis, 
afebiile tubeieulosis, aclnlia, and uncomplicated afebiile stomach ulceis 

4 This method may be used as a test ot the indnidual vitamin C standaid by 
phi&ieians, hjgiemsts, and dentists m then piactiee It can also be used in the 
statistic examination of gioups (e g , in the aimy, ui boarding schools, in orphan- 
ages, m old people’s homes, in asjliims, and in piisous) in oidei to ascertain 
whethei the diets in use provide a sufficient supplj ot Mtamin C 
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TWO CASES OP ANEMIA OP PREGNANCY WITH THE CLINICAIj 
FINDINGS OP ilY ASTHENIA GRAVIS* 


L G Zerpas, M D , AND J A Greene, M D , Indianapodis, Ind 


A LARGE iiumbei of cases ot iieimcious anemia of pitgnancy have been xe- 
poi ted m the literatui e and the symptoms, signs, and blood findmgs have been 
deal It stated by Schmidt ^ Lariabee,- Allan,’ Rowland,* McSwinney,® Balfour,® 
and others The signs and sjTnptoms most frequently present are weakness, 
breathlessness, palpitation palloi, and gastrointestinal disturbances such as nau- 
sea, vomiting, and diarrhea Theie is usuaUy a history of fevei or its presence 
during the course of the disease These signs and sjTtnptoms maj be accompanied 
by a blood picture of a primary (Schmidt’ Balfoui,® etc ), hemolytic (iHinot,’ 
Rowland ’ etc ), secondary (Oslei,® Evans,® Mills,’® etc ), oi aplastic (Laiiabee®) 
t3rpe of anemia The palloi is usually maiked and icterus may oi may not be pres- 
ent depending upon the type of anemia 

The percentage of cases in n hich the livei and spleen have been found enlai ged 
has varied in the diffeient series of casesieported InBalfoui ’s® senes of 150 eases 


•Prom the Lilly Laboratories tor Clinical Research Indianapolis City Hospital and 
the Department of Medicine Indiana Un.vers.t> 
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. . .i^rv iii(» castrocnemSub musclt obtTlneil it biopsy 

Fig i—A photomicrograph o' °Ve o“ the muscle Hbers Oie lart,(.r ones ap- 

Irom Case 1 There Is a "’(^rked \ariatlon homogenous appearance In boUi the 

pear granular while the small sized fibers the cross slrlatlons are present In 

Sross strlatlons are absent. In Uie Intermediate sucu i uer^ perUascular Infiltration Magnified 
some areas The blood vessels appear normal and Uierc is no i 
300 diameters 



Pig 2 —A photomicrograph of a section of the gastrocnemius muscle obtained at biopsy 
from Case 1 The variation in the size of the muscle fibers is less marked than in Fig 1 the 
cross striatlons are more prominent Areas of localized hyalinizatlon of the muscle fibers are 
present. In scattered areas throughout the sections it appears that the sarcoplasm was being 
absorbed and the sarcolema with pyknotic nuclei remains in a retracted state that gives the ap- 
pearance at first glance of a collection of cells that may be mistaken for plasma cells or 
lymphocytes Magnified 300 diameters 


upon the aetiveness of many of their patients, while Schmidt^ says that sooner or 
later asthenia becomes the chief complaint 

Two patients with anemia of piegnanev enteied the Indianapolis City Hos- 
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pital at appiONimateh the same tune A\ith the diaf'iiosis of toxemia of pregnaucv 
and 111 both eases the astlienia nas ot such maihcd degiee that it suggested niA'as- 
thema giains Bun and McCaithyd" m 1901 , lepoited two cases ot nn asthenia 
giavis In one case the sjmiptoms of weakness and numbness began one 3 ear after 
an ahoition piogiessed duiing the next jeai and teiminated latall3* two 3eais 
aftei onset Atneciops3 athieeoi foiii mouths fetuswasdiscoAeredmtheutcius 
Blood studies A\eie not repoited, howeiei it was noted on admission that tlie pa- 
tient Alas someAihat pale Hun Blumei, and Stieetei’^ collected tioin the liteia- 
tuie nine cases of mA asthenia giaA is associated a\ ith piegnane3 

Case 1 — 31 G , a -Hhite married female, aged t]nrt\ one sears, entered the hospital in a 
semi stupoious condition She had enjojed good health until the present illness She had had 
two normal pregnancies, the last one three lears before The last menstruation occurred three 
months before admission 

The present illness began seven ueehs betorc admission with nausea and loniiting after each 
meal Vertigo, headache, and blurring of iision dn eloped There was difficult^ in tocusing the 
eyes for any length of time One week before adimssion w eakness became so marked that she w as 
unable to phonate and at times appeared irrational 

On ph3sical examination tlie patient appeared toxic, was irrational and easily excited 
There was a slow lateral mvstagmus of both ei cs with ptosis of the left ei did and paralysis ot 
the left occipitotrontal muscle Dispnea was marked while lying quietlv, and the heart rate was 
140 beats per minute Tlie axillary temperature Avas 90° and the blood pressure A\as 112/SO 
There was an enlargement of the uterus cquiA ilent to four mouths' preguaucy The liver and 
spleen were not enlarged The muscles were llaccid and atrophied with marked coarse tremors 
and tenderness upon deep palpation Tlic knee lerks were absent The urine examination re 
vealed seveial white blood cells and a trace of albumin A secoudarx luemia was present xntli 
R B C 3 3 milbon, Hb 57 per cent, and 5 1 per cent retieulocytes The AV B C was 12,000 The 
blood, nonprotein nitrogen, sugar, ealcium, bUirubin, and AVassermaun were normal The spinal 
fluid was negative 

A diagnosis of toxemia of prcgnancA w is made and pregnane) was terminated one week 
after admission The clinical condition remained unchanged during the next two months Dur 
ing tlie third month in the hospital she was able to phonate, the imlse rate and temperature de 
clmed, and there was marked uuproiement in muscular weakness, but she continued to have irra 
tional peiiods 

Electrical reactions of the muscles showed a deeie ised lesponse and marked fatig ibilitv to 
intermittent faradic current Galvanic current showed no evadeiice of peripheral nerve lesion 

A specimen of gastrocnemius muscle obt lined at biopsy showed consider ible atrophy of the 
muscle fibcis without definite lymphoirhagia as shown 111 Eigs 1 and 2 

The jiatient was discharged markedly improved after 132 davs m the hospital 

C VSE 2 — -E I , a colored married female, aged twenty five y ears, entered the hospital in a 
stuporous condition SheTiad always been well until the present illness She had one pregnanev 
that ended in stillbirth at nine months The last menstruation was tour months before admission 

The present illness began ten weeks before admission with morning nausea and roarmg m 
the head Vomiting and iveakness developed and four days before entrv she became drowsy with 
loss of orient ition and coordination 

On physical examination the patient did not appear toxic There wis a lateral nivstaguius 
of both eyes The voice was weak and dvspuea was present wliile Iviug quietly The heart rate 
was 100 beats per minute Temperature 101° The blood pressure w as 95/33 There was an en 
largemeut of the uterus equivalent to four mouths ’ piregnaucy The hv er and spleen w ere not en 
larged The muscles of the extremities were flaccid Tlie knee jerks and biceps reflexes were ab 
sent while the other reflexes were normal 

Tlie urine showed a trace of albumin and 50 AV B C , 10 B B C , md an occasional hyaline 
cast per high power field A primary type of anemic was present with E B C 2 9 million, Hb 
65 per cent, 6 8 per cent reticuloey tes, and AA' B C 8,800 The blood, nonprotein nitrogen, sugar, 
calcium, bilirubin, and A\ asserniann w ere normal The spinal fluid w as lugatire 
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The ,h .KnoMs of t.mm> t ot s.r. .m . .. m ol. .u.l tr. .f.nu.t ....t.tutui Too .uuntlH 

uurcutn u.al. ...Kul O istru .Ij-iH .hooulUeO UU «t 

EKetraal a utions ol the iiiumIh •^IiookI iinrki.i 1 iti^ibilitv to iiiKrimUeut f ir ulu oirroiil 
ami no csnluia of periplar .1 mrNv Usom hv ^ .K n.u euraut V scet.on of the « .staaneonns 
miisele a\i lied itroiihv ot tho munh lihirs uiflioiit iMiiiihorrh i^i t is slioon in 1 iks ! iiid ! 



Fig 3 — A photomlcroferapli of a section of gastrocni inlus muscle obt lined it l>!ops> from 
Case 2 There Is a marked eariation in Uic size of the niuseio libers ind tlie nuclei of Uie s ircoltma 
appear more prominent about the small fibers The areas of retraction of the sarcolema witli the 
collection of its pjknotic nuclei as shown in Fig 2 are less numerous in tile sections ot tliis case 
and are not shown in the illustrations afagnified ’’OO diameters 



\anaiW®iM^ Photomicrograph of a section ot the gastrocnemius muscle from Case s The 
ar«is "Thl touscle fibers is less marked and the cross strlatlons are present m some 

Seterl 'vthout peril ascular infiltration Alalnifled 3™0 


Tlierc was steadi nnproiement until discharge 113 dais after admission 

fever dm eireT^Tf"'’ Po^tpartuni djsuxia and 

the hospit ,1 ^ ^ symptoms and the patient reentered 

The blood showed R B C 1 0 imlhon, Hb 21 per cent, retieuloettcs 2 per cent, and IV B C 
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6,900 The otlier sigiii/iciiit phjsicil lad laboraton fladings utre similar to the previous 
admission 

Three rials dailj of hvor L\tratt, Xo 343, were bigiiii The rcticulocj te iiid red blood eell 



Pis 5 — (Case 2) Shows response of blood to 3 \ials daily of Iher extract No 343 



g (Case 2) Shows the course of the blood during four years obseriatlon witli four 

I'm ' pregnancies 


response are shown in Pig 5 There was steady cluneal improvement until discharge, seventy 

ficp davs after admission . j ^ 

Duriua the next three and one-lnlf years there were three pregnancies, each ternumHed at 
four or fuc months Anemia was present duruig each of these pregnancies as shown m ig 6 
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The previous s^mptomB w.re procut the (ir^t iml ! .st ol tlu .t pr. k- iucrb l.ut .I.h nl ,\«r 

ing the sceond , , . . 

Eloetncil icvctioua ol tlit intLseks .lunug tlu list pregnnuN ucre norm .1 iml i spunnen 

of muscle ohfimcd It the Bite ot tlu pro iouh biopaj Bhouul no rtropli) or Ijmplmrrli igu 

Cahe 1 mo\ed fiom the ettj soon .iltei thbtlmxge and uas not lolloped, ttliile 
Case 2 tsas tollowed foi foul juus Both uises iiiesented tlic 0 pic.tl tliiiieal pic- 
ture of mj asthenia gun is Mith the injasthtmc icactiou hut without the presence 
of Ijmphouhagni in a skeletal muscle The nij asthenic leaction has been ioiuul m 
numerous conditions but 1} inplioiiha''ni in a skeletal muscle has liccn i cpoi ted only 
in nij asthenia giasis and m one case of ainyatrophic lateial scleiosis, accoiding to 
Kesclinei and Stiauss,*‘ and lyniphoiihagia is tound in onlj about 50 pei cent of 
the cases of nijMSthciiia gia\is In mjasthenia gr.ivis the pitsencc of Ijniplioi- 
rhagia is not parallel to the scieiitj ot the in\ol\emcut of a muscle, and lias not 
ah\ajs been demonstialed in muscles with maiked lucohement 

In Case 2 theie was uiaiked atrophj of the muscle fibeis in the specimen ic- 
moved at the first biopsy, while in the specimen obtained foui yeais latei from the 
same muscle and at the site of the piecious biopsj, the histologic picluie was 
normal 

The subsequent findings in Case 2 arc in accoid with the diagnosis of peim- 
cious anemia of prognauey, although Case 1 had a sccondaiy type of anemia The 
presence of a secoiidaiy anemia with the clinical pictuic of peinieious anemia of 
pregnancy has been lepoided in two cases bj Evans Wills and ilehta hace seen 
patients with secondary anemia associated with piegnaney rapidlj change to a 
primary type The piesenee of tcvci m both cases is moie m accoid w itli tins diag- 
nosis than with the diagnosis ot ti ue myasthenia gi avis 

The parallel progress of both patients even though piegnaney was teiminatcd 
in Case 1 and not m Case 2 agrees with the statement of Schmidt tliat prematme 
termination of pregnancy, induced or otlieiwuse, did not have any influence upon 
the progress or improvement of the clinical condition of the patient 

The electrical reactions m pernicious anemia of pregnancy have not been le- 
ported in the literature The pathologic findings wei e reviewed by Schmidt, and 
Balfour reported the findings m two cases, but the histologic findings in the skeletal 
muscles were not stated 


The presence of primary pernicious anemia in the negio is rare, only 30 eases 
have been reported in bterature according to Mathews In Case 2, the anemia 
was of a primary type and occurred m a negro with fi ee HCi present in the gastric 
contents We have been unable to find any report m the literature of pemieious 
anemia of pregnancy m the negro 


In Case 2, the anemia and symptoms returned immediately after delivery and 
again in varying degrees during the three subsequent pregnancies, as shown in 
Big 5 This is m agreement with the findings of Murdock, Evans, and MeSwinney 
The piemature termination of the three subsequent piegnancies furthei supports 
ificSwinney’s findings that premature termination of piegnaney tends to occur 
The response of the blood, m Case 2, following the administration of liver es- 
laet, IS showm m Pig 6 The efficiency of liver and livei extract upon the anemia 
m the pernicious anemia of pregnancy has been shown by Evans,'* Peterson Piehl 
and Morgan.*- and others Howevei , the effect of liver extract upon the recurrence 
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of the symptoms in subsequent pieptnancies and upon the tendencr to piematuie 
termination of piegnanei has not been mentioned in the liteiatnie and fmther 
stndi IS needed in this lepard 


SLMMVUA 

1 Ti\o cases of anemia of piegnaucj i\ith the climeal findings and electrical 
leactions of mi asthenia giavis aie lepoited one patient haiing a secondair and 
the otliei a primarj ti pe of anemia 

2 The primal} t}pe of anemia occiuicd in a negio patient, luth fiee HCl 
present in the gasti le contents and a ti pieal i espouse ot the blood m as obtained fol- 
loM'ing the admmistiation of luer extiact, Xo 343 

3 The case iiith a piimaiy t}pe of anemia lias been folloned foi fmii years 
with three subsequent piegnaucies all of nhicli neie accompanied b^ a relapse of 
the blood 

4 The clinical findings and electi leal i espouses of myasthenia gia\ is were ab- 
sent in the negi o patient i\ hen examined foui i eai s latei 

REPERCNCnS 

1 SclmudtjH B A CUiiicil Stud) of Puerpi'iil Aneim 1 , Surg Giuoe Obst 27 590 bOO, 191S 

2 Larnbee, B C The Soiere Aucimns ot Preginiin iiid the Puerucnuui, Am J M Si 170 

371 389, 1925 

3 Allan, W Hemolytic Autmn, in Pregnaiuv, Tr lus Assn Am Pins 43 103 105, 1928, 

Surg Gmec Obst 47 609 672, 1928 

4 Eowland, V 0 The Pormcious or Heinoh tic Anemia of Ptcgnancc, J xV it xt 82 372 375, 

1924, Anemn of Preguoney, Ann Int Med 1 129 132, 1927 28 

5 McSvrinuey, S A Tho Anemia of Pregnaacj A Gtudy of Porti Three Cases, Indian M 

Gtz 62, 9 487 491, 1927 

6 Balfour, M I The Anemia ot Pregnantc, Iiidi in M Gaz 62,9 491406,1927 

7 Mmot, G E Tno Curable Oases of Aucmia, M Clin K xV 4 1733 1750,1921 

8 Osier, W Obsersations ou Tlie Seieie Anemias of Pregnanc% and the Post Partum State, 

Brit M J 1 13, 1919 

9 Eians, AV Severe Anemia of Pregnanci and the Puerperjura With a Bepoit of Tivo Cases, 

Lancet 1 14 17, 1929 

10 Mills, E S Observations on the Diagnosis and Tri itmciit of Prunar) Anemias, Canad 

M A J 22 666 668, 1930 

11 Wills, L , and Melita, M M Studies in Pernicious Anemia ot Pregnanej, Indian J M Ee- 

search 17 777 792, 1930 

12 Burr, C W , and McCarta , D J Asthenia, Bulbar Palsj , Am J M Sc 121 46 52,1901 

13 Hun, H , Blumer, G , and Streeter, G L Mv asthenia Gi ivis, -Ubany M Ann 25 28 55, 

1904 

14. Keschner, M, and StraU',s, I Myasthenia Gravis, Arch Neurol A Psjchiat 17 337 376, 
1927 

15 Mathews, H O Pernicious Anemia ui the Negro, H S "Vet Bur M Bull 5 494 500, 1929 

16 Murdock, T P Hemolytic Antmia of Pregnancy AVitU Eepoits ot Cases, Ann Int Med 1 

133 136, 1927-28 

17 Peterson, B, Field, H, and Morgan, H S Liier Treatment in the Pernicious Anemia of 

Pregnancy,! A M A 94 839 842,1930 



A CAhK OF SAUCOM V iJOTK\ OIDEii*^ 


:il\\ 0\s LN, J[ 1) . F A 0 I’ , Four ^VoltTU. Ti \ vs 

S ARCOMA botijouU's is the name appluil to a tompaiati\ci\ uue poljpoid 
tinnoi oeeiunn*' within the tei\i\ uteu 'I'hc uiiusiiiil chaiuctci ot tins tunioi 
leudeis it a well delineil pathohif'iL eiititv Au milintr to Wilms,' the saieomas 
botijoidesaie tine mixed tumois developi d horn misplaeod i*mbi \ oiial mesodeiniit 
ceils Then cailj appeaniiRC and tomph \ lustolo}>:it stiiiLtnie induate then 
origin to be piob.ibh the icsult of somt cmbivogeiiiL distiiibaiite 



1 — Thick edematous mucous membrane of bladder and long urethra 


A review of the liteiatiiie shows a maiked discrepancy in the niimbei of cases 
reported McFarland- collected 34 cases, VeiF 40, Labhardt* 60, and K Adler 
could find onlj 41 authentic cases as late as 1928 

The ease that I am repoi ting is that of a negi o child, aged four years She was 
a mitted to the hospital August 23, 1931, fiom the out-patient department with a 
diagnosis of gonoriheal vaginitis In June, 1931, she had undergone a vaginal op- 
erafion elsewhere, foi the removal of a large tumoi This tumor had not been sub- 
mitted for pathologic examination 

Examination revealed a profuse, foul, hiowmsh-j^ellow vaginal discharirp 

tt op 

^ much woisc The mucous membrane of the vulva was dark 

^ inguinal Ijmiph nodes w ei e shghth enlai ged There w as eou- 

Peoelved for publication April 3 1932 
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sideiable minary retention On admittance to the hospital the patient's tempera- 
ture was 100° F , pulse 130, aud lespiiation 28 

Aside fiom the above mentioned facts nothing of note nas found on physical 



Fie 2 — Laree thin Tvalled uterus, sacculated upper third ot ■vagina and lower two-thirds 
packed with poljpoid masses of the growth 



wit- 3 Section of the tumor show ing cellular fibrous tissue and a few muscle fibers with 

large nuclei 

examination Laboratorj findings shoived a leucocyte count of 31,000, with 84 per 
cent neutiophiles Uiine examination was negative except foi a few pus cells 
Smears from the niethial aud vaginal discharges showed a mixed infection consist- 
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m 


ing chiefly of colon bacilli Latci there \s.is a decnlcd incic.isc of pus ci 11s m the 
urine 

It ueccsSiU} to oatliutcii/e the j)*ificnt diuni*' hci entire stay iii the hos- 
pital Cathctcri 7 iition was difiiciilt and p.iiiifiil and, as it became piogicssivclj 
more so, on Septenibei 7, she w is iinestbeti/cd and a letention catlictci inseitcd 
At this time examination showed «i huge smooth tiiinoi \ci} much like a distended 
bladder, which reached to the IoacI ot the umbilicus 

The treatment consisted of waim soda bicaiboiiate douches and potassium 
permanganate,! 4000 dilution The bladdci was iiiigated Avitli bone acid She 
was also guen hot sit/ baths and glucose and saline intia\enously She died Sep- 
tember 11, 1931 

At postmortem examination theie was ioiind a maiked pelvic peiitonitis, 
hydronephrosis ot the right kidney, and cential neciosis of the liver The uteius 
and bladder fouiied a laigc, lobulatcd, fluctuating mass that extended piacticallj 
to the level of the umbilicus Tlie biaddei was huge .ind the mucous membrane 
was thick, polypoid, and veij edematous The iiictlua was considerably longer 
than normal, measuring 5 cm Tlie body of the uteiiis was the si/c of an adult’s, 
and was filled with thick pea gicen foul piuulent liquid It had a granulai biown- 
ish-red necrotic lining The utciine wall A\as thin, ax ei aging 5 mm in thickness 
The Aagina measured 13 by 10 cm , the upper 4 cm , foiming a thin Availed pocket 
similar to the uteius and m turn was filled with thick foul puiulent liquid The 
lowei 9 cm of the xagma was distended with a large soft edematous papillary 
tumor that Avas attached chiefly to the posteiior vaginal wall, the anterior A\all 
being entuely free The tumois a ai led considerably in size (from o mm to 5 cm ) 
Many of the largei ones showed supeificial aieas ot necrosis and hemorrhage Mi- 
crosections shoAved the tumor to be composed chiefly of loose cellular fibrous tissue, 
scattered through Avhieh there a\ ere a fexv smooth and striated muscle fibers The 
more superficial portions Avere diftuselv infiltrated a\ ith inflammatory cells Sec- 
tions from the less edematous areas of the tumor shoAved a few large cells that had 
large oval, slightly elongated granular hypercliromatie nuclei 

CONCLUSION 

A ease of sarcoma botryoides Aiith recuirence and death tAvo and one-half 
months after surgical removal is described 
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PENETRABILITY OP TRANbPARENT MATERIALS FOR 
ULTRA-VIOLET RAYS'* 


Robert G Bloch, 31 D axd Dorotu\ J \red Houlk, B S , Chicago III 


I N THE eouise of e\pei inieuts iMtli ultia-violet laj iiiadiation ot tubeicle bacilli, 
it became necessaii to kiioii mIulIi mateiial used as eovei foi eiiltuies iiould be 
most penetiable foi ultia-Molet i»ns and tlieiebj would peimit the gieatest bac- 
teiicidal effect 

Tlie follow iiig mateiials weie tested b\ skm madiatiou as well as culture ii- 
ladiatiou expei inients 



rig 1 


Cellophane 

Cellophane 

Vitaglass 

Window glass 

Quartz glass 

Cores D (Quartz glass) 

ITneoiered control 


0 03 null tlmk (No 450) 
013 mm tluch (No 1800) 
3 0 mm 
3 5 mm 
2 0 mm 
2 0 mm 


It seemed to the authors that the lesults illustiated m Figs 1 and 2 aie quite 
indicative of the eompai atn e value of these vaiious tianspaieut mateiials foi cul- 
tui e expel imeiits 


•From the Department of "Uedlcme Uni\eisitj 
Receited for publication March 30 1032 

500 


of Chicago 





m DLII-IIOI 11 II UfVNMnUlM MMIICIVUS I (3U (IlItVMOIM 1J\\^ 


301 


Aiin.ieui\ \ ipoi !aiu]> (Alj>mi> bunli^lit llanoMit Couipam ) \\as used loi 
theuracliatioii*, 

1 '>kiuiua(lia(i(m<\ptiiim*nt IiiadiafiDii tinn v \fii niiiudts, distami , 
bOcm The auMsentiuled b\ ilotlul Imos au fhost* iiiadiatid tliiou^di oidinaiv’ 
^^lado\^ {?!asi..md 3 ita-rlas.-, uspu tnt‘l\ Thu* was no ei\ tlicin.i ni ot fluse 
areas The Coiex D sliawtd sli>rhtl\ more ( i slheiiia (iiaii tin ullopliano 0 1 J mm 
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fifteen mmute irradiation times lespectively aie recorded (The fifteen minute 
period tubes of the experiment ^vlth the 0 13 mm cellophane ivere lost and only the 
ten minute irradiation results recorded ) Three culture tubes -were planted for 
each irradiation per rod , that is, a total of 6 tubes as a’s ailable foi each transparent 
medium The additional five minutes hardly effected any difference in the groivth 
of the organisms The recorded readings of the cultures iveie made four weeks 
after their implantation The tabulation in Fig 2 records the growth in each cul- 
ture tube 0 indicating definite absence of colonies, ±, the presence of a few colo- 
nies , the growth of a maximum of colonies Below each column in the figui e, 
the photograph of a i epresentative cultiii e is sbou n Onl j the u ludow glass and 
Vitaglass cultures showed a maximum number ot colonies in aU tubes With the 
0 13 mm cellophane this was nearly so, nhile Coiex D produced a sbght but defi- 
nite inhibition of growth With 0 03 mm cellophane great inhibition was obsei ved, 
in fact, as much as uas present in the uncovered controls and in the cultures of 
baeilb irradiated through Quartz glass 

It imU be noted that the findings by the culture experiments correspond well 
with those of the skin irradiation Vitaglass, as nell as windou glass, stands out 
for failure to allow penetration of ultra-violet lays of erythema producmg or bac- 
teriocidal (tubercle bacilli) wave lengths, nhile thin cellophane of 0 03 mm (oi 
less) strength is recognized as an excellent material for ultra-violet ray transmis- 
sion It IS baldly infeiioi to pure Quartz glass and of sufficiently low cost to allow 
Its generous use in laboratory work We hare been using it in culture work for 
some time with i esults equally as gi atif j ing as those repoi ted by Johnson ® At tlie 
same time the experiment thious an interesting light on the value oi the various 
transparent materials for general use in prophylactic and therapeutic irradiation 


BLOOD NONPEOTEIN NITKOGEN AND CREATININE IN NEPHRITIS 
AND PROSTATIC OBSTRCCTIONt 


A Cantakow, M D , AND R C Davis, M D , Philadelphlv, Pa. 


T he significance of increased concentration of cieatinme in the blood has at- 
tracted considerable attention since it was first described m patients with 
uremia by Neubauer,^ Pobu and Dems,= and ilyeis and Pine ^ Mj ers and Lough^ 
stated that creatinine retention occurs, practically spealong, only m nephritis, and 
that values of 2 5 to 3 mg per 100 c c are piesumptne evidence of renal disease, 
3 5 mg indicating severe renal damage, values above 5 mg indicating a fatal 
termination, usually ■within two months These conclusions were reaffirmed by 
Chace and Myeis,' klyers and Kilban,® and Eabino witch " It was bebeved that 
the amount of mciease of creatinine should be a more rebable index of the extent 
of renal functional damage than is that of urea or unc acid because of its endog- 
enous origin and constant elimination under normal conditions jMyeis, Puie and 


•Johnson F H Cellophane Co\ ers for Petri Dishes for Keeping 
c;tiid\inff the Effects of Ultra-Violet Light Science 73 680 1931 

^ fFrom the L'lboratorj of Blochemistrj and the Department 
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CANTUtOW \NU nyM-a ritUblMU OU'alllUtllON 

Lough" obsei\ed that incailj uephutis the blood unc atid wab meicabcd, tho blood 
uieabutblighth meioabcd and the blood tieatinnie lemamcd witliiu nouiial liiuitb, 
pioducmg a sta'ucabc elYect This was inteipieted as e\idonce tliat, lu nopluitis, 
elimuutiou of uiic aeid is iinpaiied lust, that ot urea lalei .ind that ot eie.itiimie 
last 

Subsequent in\cstigatioiib h.i\e in gcneial failed to subbtaiitiiite this interpic 
tatioii ot the niechanibiu undeilj lug the ielati\elj late use iii the coneentiation ot 
creatinine in the blood in chionie nephiilib Watanabe'* btates that although cre- 
atinine appears to be c\cieted blightlj moic icadilv than uica iiiidei noiinal con- 
ditions, there Mould appear to be eoinpaiaticcU little practical difteiencc in the 
abilitj of the kidney to eliniiiiate these two waste piodiicts ihis condition is 
supported bN the recent work ot Cope'“ who showed, by a conipaiison ot blood urea 
and creatinine cleaiance studies, that in the nephiitie subject the impair inent of 
creatinine excretion appioxiiiiatelj parallels that of urea cxciction, the normal 
ratio between the twm being roughly maintained foi all degiccs of lenal damage 
Berglund^’- likewise reported uniformity of letention of uiea and eicatinine in 
chronic nephritis Howeiei, the seiious prognostic significance of elevated blood 
creatmine values in chronic nephritis has been amply confiimed This is not tiuc 
of acute nephritis nor of acute exaceibations of chionic nephiitis, obviously be- 
cause of the possible transitorj’- nature of the acute lesion in such cases Foi ex- 
ample, Campbelb= reported a case of acute bichloiide nephrosis with recovery in 
which the blood creatinine had risen to 12 5 mg per 100 e c Gatewood and By- 
field, reported a similar case with a blood cieatimne eoncentration of 13 1 mg 
per cent Griffith and Cantaiow'^ observed a patient with chrome glomeiulone- 
phritis in whom, during a peiiod of acute exaceibation, the blood creatimne lose 
to 15 mg per 100 c c , subsequently f albng to 1 4 mg 

The statement is frequently made that most of the exti ai enal conditions which 
are associated with an increase in other nonprotem mtrogenous constituents of 
the blood have little or no effect on the cieatinme concentration Cases of pyloric 
or acute mtestmal obstruction are, however, not infrequently encountered, in 
which rather marked grades of cieatinine retention exist, as in two instances re- 
ported by Griffith and Cantarow From a practical standpoint, perhaps the 
most important group of extrarenal conditions associated with blood nitrogen re- 
tention IS represented by obstructive lesions of the lower mmary tract, of which 
piostatic hypertrophy is the most common Patch and Rabinowitch^= reported 
5000 observations of the relationship between the blood urea and creatinine con- 
centrations in patients with renal disease alone, with obstructive extiarenal lesions 
alone, and ivith obstructive lesions complicated by orgamc disease These ob- 
servers found that wheieas in nephiitis there was a distinct parallelism between 
blood urea and creatmine values, in uncomplicated obstructive lesions the blood 
urea concentration was increased out of all proportion to that of creatmine In 
those cases of urinary obstruction showing evidence of superimposed renal dam- 
age (casts) the findmgs weie similar to those observed in nephritis These ob- 
seiwations are so different from oui oivn experience that this study was under - 
aken for the purpose of comparing the relative degree of creatmine retention m 

nepniitis with mtiogen retention and m prostatic obstruction with nitrogen 
letention 
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PRESENT INATSTIGVTION 

The pieseut senes consists ot 112 patients with nephiitis (acute and ehionic 
gloniei uloueplu itis and nephioscleiosis) and SO patients with luinaij obstiuction 
due to piostatic hj'peitiophj Simultaneous blood total iionpiotcin nitiogen and 
eieatmine deteiinmations weie canied out in each instance 

In the gioup of patients with nephiitis, the blood nonpiotein nitiogen con- 
centiation langed iioni 40 to 289 mg and the cieatinine lioin 1 22 to 23 47 mg 
pel 100 c c In those with piostatic lijpeitiopln , the blood nonpiotein nitiogen 
Aaiied fioiii 40 to 202 7 mg and the cieatmiue iioiii 1 4 to 15 82 The detailed 
findings aie piesented in Tables I and II Tables III and IT, taken fioiii the data 
of Patch and EabinoiMtch,*- aie luseited toi pin poses ot conipaiison In com 
paimg these data it must be ieali7ed that oui figuies lepiesent total iioupioteiii 
mtiogenwheieas those ot Patch and Eabinowitih lepieseiit iiiea nitrogen It may 
be noted that the lelatne degiee ot cieatimne letention in oui senes of patients 
•with nephiitis is distmctlv gieatei than nas present in the cases lepoited bj these 
obseiveis This diseiepanej is difheiilt to explain It mai' be that then cases of 

Table 1 
Xepufitis 


CASES 

j NOXPROTEIN NITROGEN* 

VVER,\OE* 

CRE.VTININB* 

AV ERAGE* 

24 

i 

40 50 

45 82 

1 22 2 34 

1 87 

15 

50 1 60 

54 0 

1 52 3 2b 

2 07 

0 

00 1 70 

05 36 

1 22 9 44 

3 71 

5 

70 1 80 

73 60 

2 06 4 02 

2 63 

7 

80 1 90 

87 39 

1 78 8 20 

5 82 

0 

90 1 100 

95 25 

2 74 2 70 

2 75 

9 

100 1 no 

103 77 

3 28 8 10 

1 5 64 

8 

no 1 120 

116 67 

3 22 10 90 

6 99 

6 

120 1 130 

122 80 

3 42 10 10 

7 45 

12 

130 1 170 

146 8 

3 34 18 00 

10 50 

4 

170 1 200 

187 39 

11 52 17 40 

14 02 

11 

200 1 289 

252 21 

9 64 23 47 

15 07 


•All values expressed In nilllisr'vms per 100 c c 


Tabi e II 


Prostatic Htpeltropht 


CASES 

NONPROTErV NITROGEN* 

i VVERAOE* ‘ 

CREATININE* 

AVEILVGE* 

23 

40 50 ' 

43 72 

1 40 2 58 

196 

14 

50 1 GO 

55 48 1 

1 88 3 06 

2 34 

9 

60 1 70 

64 89 ! 

1 97 6 00 

3 23 

7 

701 SO 

7511 

2 06 5 16 

3 15 

3 

SO 1 90 

84 52 

3 44 5 34 

4 54 

4 ! 

90 1 100 

94 50 

2 36 4 50 

3 47 

o 

100 1 no 

105 86 1 

4 50 11 50 

8 00 

4 

no 1 120 

115 92 f 

6 90 10 58 

i 8 68 

3 

120 1 130 

125 58 

7 10 9 44 

S 21 

g 

130 1 170 

144 68 

4 86 15 82 

9 83 


170 1 200 

184 11 

8 35 14 30 

11 19 

1 

202 70 

202 70 

1 

11 76 

11 76 


•All values expressed in millisrams per 100 cc 
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10 ‘>0 
')190 

01 no 

121 170 
171 200 
201 


1 2 1 80 
2 21 2 0 t 
1 10 2 71 
1 28 ■> 80 
j SO 7 87 
'I 10 


• 4.11 4alues exprcsbod In milUsraini ptr 100 i <- 

'iMlLb IV 

Uitoiooib Coxoinosb 



I.- — - “ ' T 


UUFV MTl OCF''* 

cin-vriMSi* 

Prostatism 

ICS 

230 I 

108 

105 

21 

3 13 

Prostatism 

2 U 

Urethral Stricture 

Carcinoma of Bladder 

1 57 


“kidney disease'’ included conditions othei tlian uephutis 

creatinine lalues below 2 mg pei cent aie not coinmonlj obsened m assouation 

Avithuiea nitiogen 4 allies as high as 30 mg in nephritis , , 

The difteience is ei en moie stiiKmg m the gioup oi indiMduals with nimai> 

obstiuction due to prostatic hypeitiopln In this senes le 165,1000 

letention was essentially the same as in the patients wit 1 nep iii is n ac , 
total nonpiotem nitiogen values below IdO mg pei 100 c c , the blood cieatinine 
was somewhat higher in the piostatic than in the nephiitic group , in e ormex 
It rose on an average of 0 0513 mg per cent loi e\ eiy inilligiam use ot nonpiotem 
nitiogen aboie 40 mg , the coriesponding use in the latter group being 0 045- mg 
As the blood nonpiotem nitiogen level lose above 130 mg pel 100 e c , the cieati- 
nine values became moie neaily equal, the degree of elevation m the piostatic 
group being 0 0695 mg per cent foi each milligiam inciease m nonprotem nitio- 
gen, and in the nephritic, 0 0698 mg pei cent No attempt was made m the present 
study to exclude tiom the piostatic gioup those individuals with supei imposed 
renal lesions, a fact which might sen e to explam these findings Howei ei , the 
absence of serious renal damage m many cases with marked azotemia is evidenced 
by the tact that m 6 ot the 11 cases of prostatic liypei trophy with nonprotem nitro- 
gen values above 130 mg and cieatmine values langing trom 8 25 to 15 82 mg 
pel cent, both fell to within normal limits following lelief ot the obstiuction to the 
outflow of urine 

discussion 

In our expel lence purely obstiuctive urinary tract lesions cannot be diffeienti- 
ated trom lenal disease on the basis of the degree of eleiation of blood cieatmine 
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In fact, in some instances, paiticulaily m those cases with nonpiotem nitiogen 
values below 130 mg pei 100 c c , the use in blood cieatmine w as slightly greatei 
in the prostatie tlian in the nephiitic gioup A siimlai obseivatioii has pieviously 
been made in conditions such as acute intestinal obstniction, associated with pre- 
renal deviation of watei without demonstrable oiganic lenal disease 

The disci epancy between oui findings and those lepoited bj’’ Patch and 
Rabmowitch^'^ is difficult to explain These authors suggested that since the ob 
served difierence m cieatinme values in nephiitis and uiinaij obstruction could 
not be explained on the basis of difteient lates ot excietion, the greater pait of 
what IS regal ded as creatinine in nephiitis is piobably not creatinine but lather 
some unknown substance that gnes the Jaffe leaction which, as is well known, is 
not specific foi ci eatmine In support of this behef they state that the obseiwation 
of a positive diazo leaction in cases of advanced nephiitis indicates the piesenee 
of some imdeteimmed substance not piesent in the blood seium of individuals with 
uimaiy obstruction wnth a similar degree of luea retention It is implied that 
this substance is perhaps lesponsible toi the appaient difference ni the degiee of 
creatinine letention m the two gioups ot conditions One must admit the doubttul 
identity of the substance oi substances which are i esponsible foi the reaction com- 
monly attiibuted to cieatinme in the blood In fact, Behre and Benedict"' go 
so fai as to question the existence of cieatinme in the blood Howevei, the data 
presented here do not suppoi t the hypothesis of the accumulation, in nephritis ex- 
clusively, of some specific substance giving the Jafi;e reaction 


SUIIM^VEY 

1 Simultaneous deteiminations ot nonpiotem nitiogen and cieatinme weie 
made in the blood of 112 patients with nephritis and 80 patients with uiinai j ob- 
struction due to piostatic hypertrophy m all of ivhom nitiogen letention was 
present 

2 It was found that, contiaij to some pieviously reported observations, the 
degiee of cieatinme retention was piacticalli the same in both gioups of patients 
With total nonprotem values below 130 mg per 100 c c the aieiage ineiease m 
blood cieatinme was slightlj gi eatei m the obsti uctive than in the nephritic gioup 

3 It appears that no distmction can be made between puiely obstiuetive 
urinary lesions and actual lenal disease on the basis of the lelative degree of blood 
creatmme elevation 
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STUDIES ON CALCIUII LEVULINATE WITH SPECIAL REFERENCE TO 
THE INFLUENCE ON EDEiL\.« 


Burgess Gordon, il D , 0 S Kodgh, M D , and A Proskouri ikoff, Ch E , 

Philadelphia, P \ 


TN SOME studies of calcium metabolism the question was laised not infrequently 
as to the effectiveness of various salts in elevating the calcium content of the 
blood ^ Of interest were compaiisons between calcium lactate and calcium glu- 
conate in tuberculous patients A satisfactoi v elevation (1 to 2 5 mg pei 100 c c of 
blood) above the “resting level” was noted following the administration of 3 or 
5 gm of calcium lactate on an empty stomach but this was accompanied usually by 
gastrointestinal manifestations (loss of appetite and nausea), especially if admm- 
istiation was continued (1 or 2 times daily) foi tliiee or four days A smaller dose 
(0 5 to 2 gm ) had no constant influence on the blood calcium level even in pro- 
longed administration (2 or 3 times daily), and in certain instances gastrointestinal 
symptoms occurred In the use of the salt intiavenously (5 or 10 c c of a 10 per 
cent solution) elevations fiom 1 to 2 5 mg per 100 c c of blood (above the lesting 
le\el) were noted The injections were not entirely fiee from untoward effects 
e\ en when the greatest care was used m administration Of special concern was the 
frequency of local tissue i eaction and vessel thrombosis The subcutaneous and in- 
ti amuseular injections were prohibited because of severe pain, inflammation and 
the danger of necrosis 

The variations in blood calcium following calcium gluconate administration 
(oial and intravenous) were similar to those in the use of calcium lactate except 

the Cheaq J™f?e Thomas McCrae and the Department for Diseases of 

Pecelyed for publication April 21 1932 

J Rosenwam Fui“d investigation was defrayed by a grant from the Lessing 

Januar >®25 General Section of Medicine College of Phj sicians of Philadelphia 
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that lelatiieh laigei doses iveie lequiied lu oidei to obtain eoiiesponding ele\a- 
tions The iintowai d effects m ci e less ti equent and distuibiug than in ealciuin lac- 
tate adnunistiation, e\cept that diaiihea Mas not uncommon in prolonged use In 
a few instances iinexpl allied geneial leaetions (chills and slight elei ation ot tempei- 
atiiie) occiuied diiinig oi attei the intiaienoiis in 3 ectioiis The subcutaneous and 
lutiamusculai injections neie essentialh tiee tiom untonaid effects, but hjpei- 
calceinia was not sti iknig except m hen nioi e than See otalO pei cent solution m ei e 
used Puithei expeiiences suggested criticisms These Mere (1) low soluhihtj iii 
cold watei (usually incomplete except in Maim watei), (2) the niaiked tendenci 
to piecipitation oi 10 pei cent solutions in ampoules (3) the iclatiiely Iom calciimi 
content pel giam oi caleuun eompound (calcium gluconate coiitauis 9 3 pei cent 
Ca , calcium laetate 13 03 pei cent Ca) The possibility that incomplete absoiption 
(oial admiuisti ation) was due in pait to low solubiliti and that piecipitation was 
lesponsible loi the geneial leactions (mtiacenoiish ) suggested that a studj ot 
othei calcium salts Mould be ot luteiest 

In a seaich of the liteiatuie it Mas toiiiid that IVemtiaub- attempted in 1S9I to 
thiow light on the lelationship between lemlinic acid and the oeeiiiieiice of ace- 
tonuiia He used calcium and sodium IcMilniate expei imentalh and icpoited no 
toxic effects In 1919 Fiaiikef' consideied that the salts ot leMilinic acid Meie 
toxic and lefeiied to the studies of Weiiitiaiib as cMdeute, misinteipieting ap- 
parently this eaily M'oik Since the salt had ceitam theoietical possibilities, piep- 
aration was iindeitakeii at the Chest Depaitment ot the Jeftei-son Hospital in 1930 
In October ot the same leai a piiie, neutial, soluble (30 pei cent m cold watei), 
stable (30 pei cent in ampoules) compound containing 13 pel cent of calcium mms 
obtained 

PRELIMINIKI OBSERVVllOXS 

Oial Admi?iisti ation — Calcium leiuluiate Mas adraiuisteied to animals as tol- 
loMs Thiity female albino lats, each weighing 120 gin MCie ted an aieiage main- 
tenance diet foi fifteen daj s The animals wei e app ai eiith in good condition at the 
end of this peiiod A furthei senes Mms selected toi oral adnunistiation The ani- 
mals weie caged indmdualh and continued on loiitnie caie except that the food 
pans Meie lemoi ed each evenuig In the moining a small amount of gioiind M'hole 
wheat with 0 65 gm, ot calcium lei ulinate M'as ted to each animal Attei consunuiig 
this 1 ation the contiol diet Muth Matei M'as then fed ad libitum Moiie of the ani- 
mals showed diaiiliea, M'ealmess, oi loss of weight 

Suicuianeous Injections — steiile 10 pei cent solution of calcium levulinate 
Mas piepaied by inteimitteut steiiliration This m as injected in vaiying doses uito 
the abdominal wall Foiii lats each lecened lee, torn 2 e c and tom 3 c e e\eiy 
fifth day f oi four injections Thei e m ei e no iintowai d effects and the solution was 
appal eiitly well absoi bed 

Intiaienons Adimnisti ation — Injections of a 5 pei cent steiile solution weie 
made slowly into the coccygeal a eins ot seven lats These injections weie made on 
alternate dais until fi'e doses weie administeied The doses vaiied iiom 1 e c to 
3 c c ,111 one animal the dose was 5 c e No hainiful effects m eie noted except tol- 
lowin'g the administi ation of 5 c c m hen the animal exhibited signs of collapse Re- 
coveiy occuiied lapidly and subsequently foiii doses of 3 c e weie injected Mitli- 

oiit causing leaction 
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1 LiiTin u OHM it\ viioNS 


The eoml)OlUKl^^.ls adiniin^teicil to t.u uUaiued tuheiculous patients (sen n c 
ofDi \ BlumbeI^^ Philadelphia t.'eneial Hospital) oialh (l to2!iiii dissohedm 
50ee otwatci oiRC 01 twice daih) and siilMUtaneouslc (dto >ce ol a 10 pei cent 
sohitiou two tunes weekh toi tom doses) The lon;:est jicuod ol oial adiiiinistia- 
tioii was tluee weeks the acerage beiiift elevtii dacs Tlnee iiaticnts e\peiicn(ed 
tiaiibient loss ot appetite .md nausea on the thiiil diU and .idininistiation was dis- 
continued The subcutaneous injections (se\en patients) weu lollowed b% pain 
and diseoniloit at tlie site ot <idiuinisti.itioii, which l.istcd tioiii a tew houis up to 


three da\s, but theiew is no e\idenceot neciosis 

'studies to dcteiinine the iniiuediate eflects ol lahiuiii leiulinate wcie undei- 
taken in a senes ol 14 tulierculous patients at the Jetleison Hospital Ihe dose 
caned between 5 and 10 c c* of a 14 pci cent solution (thiee times weekh ) Foni 
patients each leceued 7 injections and the icst toui injections Olinieal d.itii on 
local and geneial icactions and caiiations m jmlse late, lespiiation and teiiipeia- 
tuic weie obtained betoie and at mteicals toi seceial liouis attci the injections 
These showed no chaiacteiistic change except tiansient leduction in the lespiia- 
ton late, diMiess ot the tliioat and a sensation ot wai inth thioughout the boch din- 
ing and immediateh following administiation These manitcstations wcie sim- 
ilar to those noted m the useot paiathjioid lioiiiione * Slight soieiiess and inllam- 
matoic leactions lasting loi two oi tlnee da%s apjieaied at the site ot injection in 
flee patients These w'eie due to extiacasation ot the salt into the tissues Blood 
calcium deteiminations made at inteicals iollowing oial and subciitaneous idmm- 
istiation showed no striking or characteristic change How'evei a sharp elecation 
of blood calcium (1 3 to 4 mg jxi 100 c c ot blood) abo\e the ‘ lesting le\el” 
usualh followed the intiacenous injections The “peak” occuiied iionr three to 
ten minutes after administration and a giadual letuin to normal occurred within 
thiee houis Definite leduction (one to tlnee minutes) in the clotting time ot the 
blood was noted in sis patients receiving the salt intravenously The ma\imuni 
effect was noted within thiity minutes after administration 

An interesting chnical effect occurred in three patients with marked edema of 
the legs and abdominal wall In the first case more than 500 c c ot fluid exuded 
fiom a bed sore within two hours following injection of 8 c c of a 14 per cent solu- 
tion and subsequent aceumulatious responded in a similar manner In the second 
ease with urinary output of less than 250 e c daily there was marked diuresis and 
leduction of edema within a few hours after administration The condition re- 
turned in these patients and similar effects wei e noted after f urdhei injections The 
thud case with marked displacement of the heart due to pulmonary fibrosis and 
with swelling ot the legs, abdomen and hands, experienced no effect on edema fol- 
lowing a peiiod ot digitalization He received 2 injeetions of calcium lecTilinate 
dailv for three dai s and striking reduction of swelling occurred 

Siinee the immediate effects of calcium levulinate weie nontoxie, oral, intra- 
venous and intramusculai administration’' was undertaken in 26 patients with far 
adianced pulmonaij tuberculosis to determine the effects of prolonged administra- 
lon P ossible influences on tuberculous processes were not studied The powder 


uritori’^® calcmm le\ulinite (ca\ulin) ^^as manufactured bj Smith Kline and French Lab- 
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foi use orally was fla'ioieci ■s\'itli lime and mixed with lactose The latter ivas em- 
ployed aceoidmg to the studies of Beigeim® who found that absoiption of calcium 
carbonate was inci eased in an acid medium The solutions for the injections con- 
tained from 3 to 14 pei cent calcium lc\'ulmate and the dosage varied tiora 1 to 
10 c c The oral administiations (2 gm daily) weie continued in 8 patients foi sue 
weeks The intiamusculai injections (2 injections weekly) were given to 7 patients 
foi three weeks and the intiacenous injections (1 to 4 weekly) to 11 patients up to 
tweh e weelvs The gi eatest numbei of intrai enous injections was 43 m one patient 
sixty-thiee j ears of age The immediate symptomatic effects weie the same as pie- 
vionsly noted, except that patients lecenmg piolonged mtiavenous administra- 
tions expenenced tiansiently, an inciease ot stiength and deei eased expectoration 
These lasted usually for a few houis after each injection 

Blood calcium deteiminations weie made at intervals duiing tieatnient So 
fai as determined theie was no evidence suggesting that the piolonged oial and sub- 
cutaneous administrations maintained a constant elevation of the blood calcium of 
moie than 1 mg pei 100 c c of blood In the majority of instances no definite 
change was noted In the intiai enous administiations tiansient elevations iol- 
lowed the injections 

It appears from the piesent investigation that calcium leviilinate is essentially 
nontoiae and may be consideied foi tiial m conditions in which calcium therapy is 
indicated Ceitain featuies suggest definite advantages o\ei othei calcium salts 
Of special mteiest is the high degiee of solubility and stability in solution as com- 
pared with calcium gluconate and the relative fieedom fiom seveie local re- 
actions which are not uncommon when, extravasation occurs in calcium lactate 
adnunistiation As in pi e\ ions experiences with calcium salts administeied 
01 ally to tubeiculous patients m toleiation doses, the effect of calcium levulinate on 
the resting blood calcium level was not striking Incidentally this laises ques- 
tions as to the rate and degi ee of absorption and mobilization of calcium follow- 
ing various methods of administration These aie pertinent in considering the 
laige leservoii of blood and tissue fluids which receive a comparatnelv small 
dosage and because excietion undei certain cucumstances may almost paiallel 
absorption It would appear in general that intravenous adnunistiation should 
he employed when a sharp elevation of blood calcium is desired In eases with 
mild calcium deficiency the simple administration of foods rich in calcium values 
(800 c c of milk contain more calcium than 13 gm of calcium gluconate) and 
the use of sunlight, cod liv ei oil, and viosterol should be effective 3Iobihzation 
maj be increased by injections of paiathvnoid hormone 

Since this investigation was undertaken, Bennett® reported the use subcu- 
taneously of a 3 pel cent solution of calcium levulinate and calcium gluconate in 
tetany The substance was rapidly absorbed without untoward effect and ariest of 
the tetany was secured Geville and Dodds® used calcium levulinate intravenously 
(20 c c of a 10 per cent solution) in jaundiced patients without untoward effect 

CONCLUSIONS 

1 Calcium levuhnate contains piactieallv the same amount of calcium as cal- 
cium lactate (about 40 pel cent moie than calcium gluconate), is soluble and stable 
in 30 per cent solutions 
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2 lu animal and clinical mve&tigatioin, (tiibeiciiloiib patients), caleiiiiii le\- 
ulinate \\as nontoxie and eA.eeti\o intiaveiioiish in incicasing tlic talciuin tontcnt 
ol the blood abo\e the noiinal le%el A icduetion iii tlie clotting tunc ot the blood 
oceiiiied in a cei tain instance 

3 The immediate and stiiking iiifluciiLe on edema in tliice patients is noted 
S^ mptomatic maiiitest itions such as di>ness in the thioat, sensation of waimth, 
and deci eased expectoiation suggested “calcium efteet “ 

Wo are indcbtcJ to Dr W L Haight ind ^fr It J TitliLnngton for \ ilu iblc nssistinco in 
this studa 
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LABORATORY METHODS 


DEHYDRATED EGG MEDIA FOR ANAEROBIC CCLTIVATION AND 

DIFFERENTIATION® 


Robb Sp u ding ^pr vi , Ph D , !Morg v\ io\\*x, AY A’^ ^ 


'C'GG media liaie long been utilized foi the cultnation of bacteiia, and a vaiietj 
of foimulas have been dei eloped accoidmg to the peeulmi mdn idual lequue- 
ments, such as the Doi sett Petioff Goidbeigei and Robeitson media 

Kahn' has utilized coagulated egg albumen cubes and a modification ot the 
Robeitson alliahne egg m the identification ot a gioiip of single-cell strains ot ana- 
eiobes AYe have followed these pioeeduies but due to the tune lequiied foi piep- 
aration, and loss fiom blowing of plugs a stiidi nas made to develop a satisfactory 
dehj diated substitute 

Thiough the cooperation of the Difco Laboiatoiies tliiee foi ms of deh> diated 
pi epai ations n ei e made ai ailable , i espectii eh w hole egg, egg i oik, and egg albu- 
men, each giound to a fine di j pondei The lattei tno neie carefiilh sepaiated to 
lepieseutonlj thejoUioi the albumen 

Each of these mac be piepaied b3' placing appioximateh 0 5 gin m a dij 
tube, piefeiablj 8 bi % inches, to nhich is added 10 mils of distilled natei oi 
nutrient bioth A slight stiiiiiig bungs the pondei into suspension aftei nhich 
the tubes maj' be autoclaved bi the usual piocess i\ ithout tendencv to blon , oi ei eu 
to vet the plugs The mediuiii thus piepaied has a leaction ^elv close to Pu 7 2 , 
■which Kahn and otheis legaid most satistactoij', and piesents a loosely flocciileiit 
column of solids some 3 cm deep -w ith about 2 cm of fluid aboi e it 

These tubes mav then be inoculated deeph* by loop oi piefeiably bi pipette, 
with anaerobes from deep biaiu stock cultuies, oi fioni stock cultuies in the whole 
egg medium nhieh senes as an evcellent medium foi maintniniug cultuies oiei 
long peiiods No vaseline oi othei seal is lequiied, 11111011 is a great advantage m 
anaerobic cultnation, although it desned to determine the amount of gas foimed 
the “vas-pai ” seal of Hall maj' be utilized 

The entire procedure is less tedious and moie cleanh than that luvoli ed in the 
piepaiation of deep biam and similai media although it is not to be inteiied that 
this disparages the manj \aluable featuies of the lattei The tact that this egg 
medium mav lecene routine autoclaiing, -with resultant insured steiihtv and no 
loss fi oni blo-w mg, consider ably 1 educes labor and i\ astage 

In these egg media the vaiious auaeiobes produce chaiacteiistie reactions, oulj' 
a fen of which will be outlined below These leaetions consist ot vaij ing degrees 
ot pioteohsis, color changes, consistencj'^ of medium and gas foimation 
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In aililition to le.ietions, tlie iim* »l lediiacd non ( J 1 L.don lion 

Po\sdtn IlediKodin II\dio-;eti),.tssii{r^n*stt*d In I[.islin-:s and :MtOn at tlicLalti- 
moie nieetnin ol the Soi.ut\ ot \meiit.in B n tei loloftists both laeihtales ana- 
erobic glow th and in<inM\el\ .Ktenfuutc's fdat.kt*nin>r In (lie pioleo)\ tie oi'fanjsni'j 
Poi thiMiurpo^e as little as 0 Ua pei cent sliaiph hlailans whli sin-li oiganisins as 
Cl spoiogcnes md Cl pufiihcuni Laigei anionnfs, up to 0 ) pei edit sooni to in- 
ei case the glow til and oteoniso also the degii< ot hlatkining '1 iihes niotnlated 
withnonpiotoohticoigaiuMiis t<iil toshow hlacki iittig and instead heioine iiddisli- 
biQwn, paiticnhiilj ncai the siiitiiee picsiiiiiuhli with the ioiiinition ot leiiit 
oxide 

Lead acetate iiiaj also be iiicoi jioi.iti d to ditcit II. S Its toMcit}, liowciei 
limits its use to a inaxinmni ot 0 2 pei tent toiicenliation, wiiih 0 05 pei cent pio- 
duces an intense blackening with Cl spoiogenes. Cl ti losinogcnes, .ind otheis 

As noted abo\c, citliei distilled watei oi Inotli nia\ be used as the diluent 
With the lattei (Ditto Ti\ptone Bioth) the plusual state is moie fknculeut 


and the growth latc is considei.ibh accentuated, due to the actes.soi\ tood sub- 
stances in the medium Tims Cl tetam m egg allnimeii w ith bioth shows gas <iiid 
bacteiial tnrbiditj within twent\-toui liouis, while with distilled watci onh the 
slightest eiidence of giowtli appeals within ten da\s 

Since the purpose of this lepoit is pinnanli to desciibe the mcduiin and its 
generalh useful features, the reactions ot onlj tliice lepiesentative oiganisms will 
be included 


1 Cl spoiogenes, an Aclnehi Pioteohjlic fi/pp — A\ hole egg in tivptone 
broth, aotne grow’th at twenty-foui horns, decomposition eiident, with 1 cm ot 
gas under “las-par” seal , blight yellow initial coloi changing toadutj giay-ycl- 
low Prolonged incubation gnes about 2 5 cm of gas, and leaves about 0 2 cm of 
grayish amoiphons deposit aftei foitj days Odoi is extiemelj foul Spoinlation 
is abundant at forty-eight houis If 0 5 pei cent i educed non oi 0 05 pei cent lead 
acetate is incorporated the fluid becomes x erj black, w itb a black sediment 

IVhole egg in distilled watei, changes as noted above, but much less active 
Blackening of iron is approximately the same 

Egg yolk, reactions scarcely distinguishable from those in the whole egg 
Growth and gas formation seem even to be acceleiated, and the amount of lesidual 
sediment at forty days is almost ml 

Egg albumen in tryptone bioth, active growth at twenty -toui houis, with 
evident decomposition as show n bj slight translucence of the solids About 0 5 era 
of gas at twenty-four hours, with a maximum of about 1 5 cm Albumen com- 
pletely decomposed at ten days, leaving onlj a slight grajnsh deposit If iron, or 
lead acetate are added blackening is evident at tw enty-fom hours, and increases to 
a maximum at three days 

Egg albumen in distilled wmter, no evidence of grow th during the first tw enty- 
oiu hours, but marked at f oi ty eight hours, and then generally f olloAvmg the char- 
actei of the reactions in broth ° 

Cl putnficum. Cl botulinum and Cl tyiosinogenes fall in this class, thouo'h 
m general miich less active Cl tj rosmogenes pioduees an abundance of tyrosln 
ustals in all foims ot the egg, but much moie abundantly when tiyptone bioth 
IS used as the diluent 
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2 Cl tetani, a Feebly P)oteohjiic Type — AVliole egg m tijT)tone broth, 
growth and gas delayed until foitj -eight horns, blight yellow changes to dirty 
giayish-yellow at about ten days Uiidei “vas-pai” seal forms a maAimum of 
about 1 cm of gas Further leaetion consists solely of a fi actional separation of 
an upper layer of dirty gray flocculent material over a lower mass of yellow yolk 
The odor m this medium is only moder ately fetid The initial mass of solids is re- 
duced by only about Vt its volume in forty days Sporulation is abundant at 
five days 

Whole egg in distilled watei, giouth gieatlj^ delayed and very inactue En- 
dently egg alone is not well suited to the nutiitional requirements 

Egg yolk in tiyptone bioth, as abore, uith practically no change in char- 
acter or volume 

Egg yolk in distilled water, gi owth gi eatlj delayed, i\ ith pt actieally no change 
otliei than slight graying Prequenth' tiansteis fail to show anj' evidence of 
growth 

Egg albumen in tij'ptone broth no evidence ot giouth usually untd iouith 
or fifth day, when gas appears Yen slou pioteoljsis occurs, and m presence of 
0 5 per cent iron, beginning at about ten days, a mottled blackening appears m the 
whitish medium, inei easing to maximum at about thirty days Pi oteolj sis is only 
partial at forty days 

Egg albumen in distilled uatei, usually no growth nor perceptible change in 
medium Evidently the organism cannot successfully initiate growth in solely an 
albumenous medium 

Cl edematiens and Cl edematis-maligni have these same general cultural 
reactions 

3 Cl tvelchu, a Nonpioteolytic Type — In all forms of egg, mth broth or 
distilled water, produce actne giowth mth abundant gas in twenty-four hours 
The solids are raised to the top with the emeshed gas bubbles No change in color 
or consistency occurs No odor is observed Sporulation is very slow, m fact of 
4 strains tested spoi es hai e been obseri ed in only 2 tested up to ten days Bficro- 
scopically evidence of sporulation is uncommon within thirty days 

All forms of the egg medium remain unchanged in color, even when non or 
lead acetate aie mcluded 

No other anaeiobe which we have studied shows such reactions 

SUAIilARA 

A senes of three forms of dehydrated, pow'dered egg preparations are de- 
scribed When prepared in tiyptone bioth, the whole egg presents an easily 
prepared medium very suitable for maintenance of stock cultures of the common 
spoiulatiug anaeiobes 

All forms, especially when combmed with reduced iron in suitable eoncen- 
tiation, show' character istic proteolytic changes which suggest useful application 
to the identification of species 

Charaeteiistie leaetions of thiee representative species are described 



A ROUTINE CLINICAL EX^VMINA'iTON FOR TUBERCLE BACILLI IN 
MICROSCOPIC NEGATIVE SPl TLMS B\' VARIOUS 
CULTURE ilETIIODS® 


H J CouPER, M D , Ph O , \ND Mu Riu L Coun', Ph D , Dt su ic, Colo 


T he Uibeicle bacillus giouii in the mcubatoi leqimos < ei t<im liiiuhiincntdl con- 
ditions approachiTif? that oi boclj oiiMioninciit These must he niaiiitaiiied 
ocec a consKlerahle period of time iii oidei that small iiiimbcrs oi bacilli maj miil- 
tiplv sufficient Iv to be disceined lu the usual meuus ot iiucioscopic qc macroscopic 
detection In an earlier ropoit' it u<is shown that to rcadils detect tuherele bacilli 
in smears of sputum and in sections it icquired at least about 300,000 bacilli per 
cubic eentinietei It was also showai tint the guinea pig' was a reliable delicate test 
for small numbers (from 10 to 100) of human and hoc me tubercle bacilli and that 
culture methods could hardly be expected to attain moie than equal efltciciicy 
This, howe\ei, was achieved b> prelimmai-j treatment with an equal xolume of 
6 per cent sulphuric acid or bettei, a 5 pel cent oxalic acid solution’ to dcstio\ un- 
desirable contammators and then planting the washed residue on a satisfactory 
stenle nutnent medium, the crjstal xnolet potato cjlindci medium The condi- 
tions of the medium including its moistiuc, neutialits, isotonieitx, steriiitj, and 
general phjsical composition all play a part in maintaining conditions suitable foi 
the proliferation of small numbeis of bacilli In eai her studies’ it was shown that a 
medium (such as glycerol agar or Long’s sjTithetic medium) might be well suited 
for supporting the growth of heavy plantings of tubercle bacilli, such as arc ob- 
tained from sputums positive on microscopic examination, and that thew might 
even appear to grow on these mediums more luxmiantly and more rapidlj m heaiy 
plantings than on good nutrient mediums Poor nutrient mediums made of soup 
stocUs or simple chemical salts, or good nutrients ntiated by dilution with inert 
substances like agar, were entirely unsuited for supporting the growT:h of small 
numbers of bacilli such as are found in negative specimens of smeais oi sections, 
using microscopic examination as the criterion. 

As a result of earlier studies on the isolation of tubercle bacilli for diagnostic 
purposes a sulphuric acid or oxahe acid erystal-vrolet glycerol water potato culture 
method was described The procedure consisted briefly, of destroying the con- 
tammators with an equal volume of 6 per cent sulphuric acid or 5 per cent oxahe 
acid, mmng well with the suspected specimen and incubating for thirty minutes at 
37° C The material was then diluted with ten volumes of sterile 0 9 per cent 
saline solution to remov e the acid and the residue after centrifuging was planted 
on the neutral potato medium Since these experiments were performed and the 
method recommended, it has been found that the saline washing does not sufSee to 
remoie the acid from the tissue residue and that the material when planted mar 
s reg ister a low Ph (24), an aeidit 3 which maj possibly persist m the planted 
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specimen foi some tune aftei incubation is begun ^ It was also tound tliat a Pu be- 
low -1 Mould destioi tlie bacilli Mutbin a leu" dais at incubatoi temperatuie For 
tbis leason it appealed desiiable to studv the eftect ot elieniical neutialization as 
opposed to washing alone ioi suspected sputum specimens 

It is obiious that only empiiic mateiial, "suspected sputums,” Mas aiailablc 
foi sueli a study since seeded contiol sputums could baidh be used Mitlioiit intro- 
ducing the lactoi ot bacilli aheadj piesent in the sputums It is oui exjieiieiice 
also that lesults obtauied with studies puisued Mith sputums positive in micro- 
scopic smeais ai e of no i alue in studi ing methods toi isolation, oi foi studj lug the 
value of nutiients toi small numbeis ot bacilli The stiiking lesults tiom the 
stiidi vnth sputums negatne bi the micioscopic smcai test, made this lepoit ap- 
peal liighlj adiisable e\en tliougli the original intention ot the expeiimeiits did 
not include such plans 

We have now completed studies (to be published slioitly) Mitli nutiient me- 
diums foi small plantings ot tubeiele bacilli and liaie compaied these with the 
steiile potato ej lindei oiigmallv lecommended It has been found that simple in- 
spissated glyceiol (3 per cent) Matei (25 pci cent) egg lolk medium Mithout the 
addition of bioth oi othei diluents conipaics faioiabh Muth the potato medium 
It Mas foi this leason that the potato medium and egg a oik medium Meie used in 
these studies In oidei to iuithei check the mechanical manipulations, piepara- 
tioii of media, and pei foimanee ot tests, all specimens Mere tested ba tM o independ- 
ent and sepaiate gioups of tiained Moikeis mIio also used sepaiate ineubatois 
One liundied suspected sputums negatiae ba micioscopic examination aveie used 
foi the tests These aaeie obtained tioni eases in aaliieh loutiiie monthla' sineai ex- 
aminations had been made Of these 32 pei cent had nea ei been positia e bj smear 
dm mg lesidenee in the sanatoiium 5 pei cent had not been positiae foi oaei two 
3 eais, 11 pel cent had not been positia e toi oa ei one a eai , and 52 pei cent had been 
negatiae fiom foiii to taa ela c months piioi to cultiiie test 

The specimens tested bj cultuie aveie caietiillj examined in smeai to detei- 
niine that thej aaere negative toi the pm pose befoie pioeeeding to use them foi 
this expel inient The method used toi destiovmg contaminatois consisted biiefla 
of mixing lee of a avell homogenized sputum (homogenized ba means of an elee- 
tiic aubiatoi beatei) avith 1 3 e c ot 5 pei cent puie oxalic acid solution Aftei 
shaking avell. the mixtuie avas incubated (at 37° C ) toi about toita'-fiae minutes 
(pi ea ions tests having shoaani that a time leeavaj avithm sixta minutes is peinus- 
sible) One sample avas then avashed with ten a olumes of steiile 0 9 pei cent sodium 
chloiide solution and centiifuged aaliile anotliei avas iieiitialized to Pn 1 0, using 
biom thamiol blue as indicatoi and centiituged The sediment, aftei decanting of 
the supernatant liciuid avas again mixed avitli 0 9 jiei cent saline solution and 
planted on a nmnbei of tubes ot potato and egg a oik medium Sodium ha dioxide 
as a leageiit to destioa eontaminatois, aaas tested in aaiious avaas avith the same 
specimens of sputum It aa as used ni equal amlunie and 15a olumes, ot 3 per cent 
and avas left unneiitializecl (oiila avashed) , and in conipaiable tests avas neutialized 
avith sulphmie acid solution 

The peitment lesults of this studj aie included in Tables I and II 

An examination of Table I leaeals that neutialization is not neeessaiy avhen 
dealiii" avith sputum Hoavea ei tests aaith tissues and blood so altei the conditions 
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uethod used 

new losmvl HNDING'^ OBTUSH* VT W H KI X 11111)1 OS 

total 

POSlTlVLb 

. ws IWK dWK 

Oxalic acul — 
potato medium 

!• 1 -■* *’ ' 1 

; a I', n 

51 

Oxalic icid — 
neutral with 
XaHCOi— 
potato medium 

1 1 11 11 » ] 

0 s 31 8 1 1 

50 

51 

0\ die icid — 
egg yolk medium 

4 IS 13 S 3 1 

t 21 7 11 3 3 

47 

46 

Oxalic acid — 
neutral asith 
NaHCOi,— 
egg yolk medium 

la 2-i 13 3 0 0 

1 14 * - 

L 1 

57 

48 

T the table records the posltltc findings by one group of 

.E,p.:rAS'.s'if;s .So 


that with these matenals, neuti ali/dtion is necessaiy 1 he data on this will be pu - 
lished shortly The cliaiactei and amount of icsiduc fiom acid tieated sputun^ 
make early reaction adjustment fiom the neutial niitiient medium possible, which 
IS not the case n ith tissues and blood 

It IS also to be noted that the two groups of woikers obtained appio\imately 
the same percentage results in spite of the lack of uniformity of empiiic specimens 
due to the nature of the tuberculous mateual excieted in the sputum It is also to 
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The Sigmhcascb of Co'rrAiii'fATioNS in Testing One Hunbbeb Neovtivb Miceoscopic 

Spotuiis foe Tubeecle Bacilli 


ilETHOD 

USED 

NUMBEa OP 
TUBES CON 
TA3Xl\ATED* 

COMPLETELY CON 
TVMINATED OF A 
TOTAL 01 100 
SPUTUMS 

TUBES POSITIVE 

FOa TUBEECLE 
BACILLI* 

Oxalic acid — 

14** 

0 

125 

potato medium 

8 

0 

136 

Oxalic acid — 

neutral with 

12 

1 

128 

NaHCOv— 

12 

1 

135 

potato medium 

Oxalic acid — 

24 

3 

109 

egg } oik medium 

24 

0 

119 

Oxalic acid — 

neutral with 

30 

2 

118 

NaHCOj— 

14 

1 

129 

egg yolk medium 


•Each ffroup used 300 tubes o£ culture medium for the 100 sputums and for each 
method The total tubes of culture medium used by both groups for all the tests were 2400 

••The upper figure given in the tabulations represents the findings of one group of 
workers while the lower figure represents the findings of the second group of workers 
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be noted tliat the potato ej bndei medium and the inspissated eg" yolk medium 
both pioved to be good nutiients and about equal in value, by quantitative tests 
with fine suspensions of tubeiele bacilli, jnelded about the same peicentage posi- 
tiv e findings with the negativ e micioscopic sputums 

Since the ehniiiiation of contaminations is an impoitant phase of the piocedure 
ot isolating puie cultuies ot tubeiele bacilli foi diagnostic pui poses the data 
presented iii Table II aie paitieiilailv' peitiiient ni revealing the vmluc of oxabc 
acid solution for tins puipose 

The agieement noted between the two gioiips of woikeis both in contamina- 
tions and positive findings foi tubeiele bacilli was quite sti iking in view of the em- 
pnie natuie of the niateiial tested It figuied in peicentage of the total tubes con- 
taminated It was foi the fust gioup 7 2 pei cent, and foi the othei 4 8 pei cent, 
while the positive cultuies foi tubeiele bacilli obtained by the fiist gioup was 39 9 
pel cent of the tubes ot medium used, and b 3 the second gioup was 43 2 per cent It 
IS mteiesting also that ouh siv sputums of the 100 sputums evamined by four 
methods bv' the fiist gioup contaminated totailv by one ot the methods, and that 
foi the second gi oup onlv tw o sputums contaminated by one of the methods In no 
case was the mdiv idual sputum contaminated m all four methods 

The empiiie natuie ot the tested mateiial, the sputums, is attested by the re- 
sults 111 coiitamnidtions as well as in positive cultuies obtained, bearing out the well 
known phvsieal natuie ot tubeieulous mateiial This is fuithei boiue out bv' the 
fact that although the peicentage positive findings bv' each gioup vvas about equal, 
this equalitv attained as a lesult of the fact that fiv e sputums found negativ e by the 
fii-st gioup vveie positive foi the second, and anothei five sputums weie positive foi 
the fiist gioup and negative toi the second In mam cases (15 pei cent of the 
sputums) wheie twelve tubes were planted using foui methods, only one tube re- 
vealed a positive cultme If the positive lesults of the two gioupsof woikeis using 
the four methods weie taken in total 71 pei cent of the 100 sputums were positive 
by cultuie 

In the case of appaientlv negative findings w^e have oceasionallj’' found that a 
eaieful sciutinv' of the surface of the media would jueld a positiv e solitary niaeio- 
scopic colony, which easilj passes unobserved in poor light oi with hasty supeifieial 
examination This vvas paitieulailv so foi the potato medium but also vvas tiue 
with the egg yolk medium Tiamed vvoikei's laiely failed to detect such colonies 
In v'ezifieation of earlier observations- the tests with 3 pei cent sodium hydi oxide 
to destroj contaniinatois proved this leagent to be fai less efficient than the oxalic 
acid Because of the contaminations, in addition to the gieatei toxicity of the 
sodium hydroxide foi the tubeiele bacilli, the peicentage positive findings for 
tubercle bacilli weie consider abty less than the tests with oxalic acid The con- 
taminations in this senes of sputums tieated with sodium hj dioxide iieutialized 
with sulphune acid lan from 16 per cent on the potato nieduim to as high as 52 per 
cent on the egg 3 oik medium Foi this leasou a tabulation of the results with the 
sodium hydroxide method vvas omitted 

DISCUSSION AND COKGLUSIONS 

In piactical ehnical medicine a positive diagnostic finding is in the majoiity 
of cases of fai gi eater significance than a negative obseiv ation It was previously 
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pointed out that the Imd.n^^ oL tuheule bacilli in patholo^MC niateii ils lu.fjlit be 
considciedin thcli'jbt ol jiceitified diagnosis in tiibcuiilosis' piocided the eiioi ot 
calling all acid fast bacilli, tiibcicle bacilli be giuudcd against Spec iiiieiis lioin 
ceitani legions ol the Iwh Melding acid fast bacilli such as is cxeiiiplificd in 
sputum usualh pioce leli.ible in being designated as tubeiele bacilli 'I'lieiefoic, 
the micioscopic bndings in stained smcais tioin ccntain legions assume piactical 
impoitaiice when positne The laet, howenen. that it lecpmcs the piesence of 
large numbeis ot bacilli (<it least 100 OCO pei c c ) in <i speciinen beloie thej can be 
leadih disceined in the st lined smeai makes negatne findings by this method ob- 
Mouslj e\tiemelc unsatistactoic tioin a clinical oi public hciilth standpoint, and 
makes the so called ncgatiN e spec imen <is,sume iniiioi t,inc e 1 lie highly susceptible 
guinea pig and delicate eultuie method both liaie pioced laluiible foi diseeining 
tubercle bacilli as coutiasted to acid last bacilli and cspecialK foi discerning the 
presence of small numlieis (as low as 10 to 100) The cultuic method possesses the 
ad\ antage of readj accessihiliti and economi of pei foi malice, but both the guinea 


pig and cultuie method liaie the disadiantage oi lecinii ing time foi obtaining re- 
sults Yet the time element in a chioiuc disease docs not assume the piopoitions it 
uould 111 an acute disease and cannot couiitciact the inipoi tance ot leliable positn c 
findings The impoi tanee of apph ing the nioi e sensitn e cultiu e test as compai ed 
to the micioscopic smeai test is ei ident when it is lealued that 71 pei cent, in this 
series, of sputums uhich had been negatne In smeai foi intciials of fiom tom 
monthstooiei twoyeaispiocedposituconasingle examination by cultuie Theie 
IS no doubt that a lepetition on anothei specimen fiom the 29 cases negative on 
single test would probabh leieal additional ot these as positne, in view of the 
fundamental natuie ot tubeiculous material 


SUM2I IRT 

Of 100 sputums, negatn e, for fi om foui months to ovei two yeai s on monthly 
reexamination by the microscopic smeai test, 50 pei cent wei e found positive by a 
single culture test IVhen se\ eral delicate eultui e methods ( potato medium and 
egg yolk medium) were used and the studies were carried out by two groups of 
workers, 71 pei cent positn es wei e obtained The finding of positives by one gi oup 
and not by another is understandable on the basis of the lack of unifoimity of 
empiric specimens, due to the nature of the tuberculous material This makes ac- 
curate scientific observations with loutine sputa of little value foi comparison of 
methods or media unless verified by accurate quantitative studies It does not, 
however, vutiate the practical importance of the positive findings in a high per- 
centage of clinical specimens found lepeatedh negative by smear, and suggests a 
more extended use of culture methods in diagnostic and public health workm spite 
of the apparent disadvantage of time delay The importance of repeating a test, 
when negative, is obvuous and i equires no comment 

-vr technical details of this study were conducted with the assistance of C D Vidal L "D 

liller, Hay Stoner and ilartha Brown ' 
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UNBEEAKABLE TUBES FOR SEROLOGIC WORK AND FOR THE 
SHIPJIENT OF BLOOD SPECBIENS* 


B S Le\tne, Ph D , Chicago, III 

T O ELIMINATE breakage in transit and m the laboiatoiy, I bave devised a 
ligbt-weigbt, mcApensive, and unbreakable tube foi the shipment of blood 
specimens 

The tube is made of noncAplosive, though combustible celluloid It measures 
75 by 15 mm and holds 10 cc of the blood A pioperly softened coik stopper, 
quality XX, size 5, sboi t, fits into this tube fiimly enough to prevent any leakage in 



Fig 1 — Unbreakable tube and mailing carton 


transit legaidless of lougb bandlmg I bave tested the dependability of the tube 
and the security of the coik stoppei by throtnng tlie loaded mailing container 
vigorously against the ceiling of the laboiatoiy and allownng it to drop to the floor, 
and by thi owing it fioni one end of the loom to the othei ivith force The tube 
was found unhairaed, and the stoppei secuielj^ m place No leakage was observed 
The blood can be kept in the Mashed and steiilized tubes fiom one to tbiee days 
without bringing about any change in the ongmal immunologic properties of the 
specimens Tubes 75 by 10 mm made of the same mateiial v'Cie used in carrying 
out complement fixation (cold ovei -night incubation) tests, and tubes 75 by 7 mm 
were used in the precipitation tests The lesults could be read with the same ease 
as in the glass tubes No hemolytic oi anticomplementaiv leaetions were experi- 
enced in the case of complement fixation tests and no pseudo-pieeipitations Mere 

observed , , 

The tubes are cheaper than the glass tubes, if purchased in laige quantities, 

and since they are not fragde they last indefinitely, and aftord a worth-while 
econ^y^^ flist obtained, the tubes aie soaked in narm soapy nater, gently swab- 


•■Prom the Clinical Laboratory, Pubhc Health Institute 
R^cened for publication May 14 1932 
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bed with a sotl h.ui binsli and tlioionghh imscd inside ,iiid out in a continuous 
stream of tap watci Tlio tubes aie then placed moiiliisidc down into 'jahani/ed 
wiie baskets lUid diaiiied to di jncsb The baskets .iie then pkiced inside a siiccial- 
h coiistiuctcd stei iliiiin;^ tlianibei On the bottom ot this stciili/'ci is a shallow 
enamel tiay, into which is placed a toldcd cotton towel oi sheeting Ibis is soaked 
with full strength loiiiialdelndc, and tlie dooi ol the stciili/ei is tiglitU closed 
The tubes aic lelt uiidci the inlliieiice ot the \apoii/ed ioiiu.ildehi dc ioi twcUc 
to twentv-toui houis This jicuod was found to be ample loi the complete steiih- 
zation ot the tubes A siiflicient nuiiibei oi coik stoppcis, tboiougblj washed, 
contained in a cotton gauze sack aie steiili/ed at the same time At the end of 
twelce to tw elite -loui houis the tubes and the stoppeis are lemoeed lioni the 
sterilizing chambei and the tubes aic eaiciully stoppeied 

Each tube is cciuippcd with an identification blank It is piopeily packed in a 
container lined w itli a piece of coi i ugated papei This is placed in a cai ton, and is 
leadj' for shipment Used tubes ai e cleaned and sterilized as desciibed above 

Itmustbeiemimbeied that these tubes, though not c\plosnc, aie combustible 
They must not be clued inside oi o\cr tlie dij-aii gas o\cn, noi must they be e\- 
posed to the open flame The tubes can be stciihzed as many times as maj be re- 
quired by the formaldehc de-% apoi method, but wull not stand i epeated sterilization 
by steam or by boiling 

Fig 1 shows the complete outfit necessaij foi mailing blood specimens 


AlfETHOD OF COLLECTING AND PRESERVLNG SHALL BLOOD 
S^kSIPLES FOR GLUCOSE DETERillNATIONS^ 


^iLvRY E E^VI^o, A B , New York, N Y 


'^HE present study was undertaken in connection with the glucose tolerance 
tests of insurance companies A method was desired, the accuracy of which 
would not depend on a definite measurement of the sample at the time of collection 
In the procedure offered the technic for collecting is simple and may be undertaken 
by an untrained person For this reason it may have applications other than its 
present one A diabetic patient, foi example, should find it as easy to take a finger- 
tip sample of his blood as to give himself an insulin injection To diabetic spe- 
cialists it is suggested as an easy wmy to keep in touch with patients living at a dis- 
tance It may also be found a serviceable device to have in a hospital laboratory for 
collecting and transferring samples 

A 0 1 c e capillary pipette lined with preservative salts is used for the collec- 
tion, the blood being sealed inside the pipette by means of a rubber band stretched 
over the ends For this puipose the usual Fobn miero-blood pipette^ is shortened 
y cuttmg off the blunt end, and an extra graduation is added about 3 cm beyond 
lee mark The blood sample is collected to this second graduation and the 
^easurement is left to the analyst at the time of testing The procedure is as fol- 
_ws^rake the lancet puncture m the fingei-tip, allow the blood to flow into the 

Metropolitan L.fe Insurance Company 
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pipette, tip it back and forth a few times to dissolve the piesei\ative lining and at- 
tach tlie 1 ubbei band At the time of making the analj sis measure the sample bj 
discai ding the exeess blood and analyze it in the same m ay as a f i csh sample 

The pipettes selected m ei e 16 cm long and it v as toiind that the coi responding 
lubbei bands must be 1 cm in width and 9 5 em in length If longer oi narrower 
the bands did not fit tlie pipettes snugly and pei mitted some e\ aporation of the 
blood column inside If shoitei thei* neie too tight and might be punctured by the 
tips ot the pipettes 

As a pieseiiative Lax and Sziimai* lecoinmended the use of sodium fluoiide 
and mei cm ic ehloi ide According to then i epor t these tn o salts, in the pi opoi tion 
of soduiin fluoiide, 1 pei cent, and meicmie chloiide, 0 1 per cent, prevented glv- 
colysis in blood samples foi pciiods up to a month and had no reducing eftect on 
the testing reagents 

Oiii nuestigation nas complicated somewhat by the difficulty of getting a 
measured amount ot the salts into the pipette Aqueous solutions u eie found im- 
piacticable because the di'jing process uas so slow at loom tempeiatuie, and if 
oven diyiug was lesoited to the solution expanded and a laige piopoition over- 
flowed fiom the openings of the pipette Poi tins leasou it was decided to try a 
suspension instead of a solution and the sodium fluoiide was piecipitated from a 
concentiated aqueous solution by the addition of 95 pel cent alcohol The suspen- 
sion could then be sucked into the pipette to the second graduation, since this was 
to be the measme of blood collected, and wuth the aid of a towel applied at the tip 
most of the alcohol-w atei mixtuie could be diawui oft, leaving the deposit of salt in- 
side This could then be quickly distributed and diied bv passing a gentle curient 
of an along the boie of the pipette 

The mereuiic chloiide, howevei, being soluble in alcohol, could not be so pie- 
cipitated When the two salts weie dissohed togetlier in watei, and alcohol w'as 
added, some of the meicuiic chloiide was biought down, but in a ledueed state, 
and on standing fuithei i eduction with consequent daikemng of the piecipitate 
W’as noted Blood samples treated with this precipitate showed a loss in glucose 
\alue indicating that the meicuiic chloride had not been available 

It was then decided to adopt the pioceduie outlined abo^e for the fluoiide salt 
but to add the mexcuiy in alcohol solution to the pieviouslj piecipitated fluoiide 
suspension And because most of this alcohol solution would be poured out of the 
pipette after its intioduetion, the concentiation of the mercuiy was increased fiom 
0 1 pei cent to 1 pei cent Enough then lemained m the pipette after decanting to 
approximate the desiied amount 

PREP UlATION or THE SUSPENSION SOLUTION 

Dissolve 0 5 gin of sodium fluoiide in 15 c c of water and iinse into a 50 c c 
volumetxie flask, using as little water as possible for the rmsing Add 95 per cent 
alcohol until the flask is about half full and the sodium fluoiide is biought dow’n as 
a fine precipitate 

Dissolve 0 5 gm of mereuiie chloiide in 3 e e of 95 pei cent alcohol and add 
this to the fluox ide suspension, making up the r olunie w ith additional alcohol 

The pieseivative thus piepaied w’lll show only a slight deposit of meienii and 
w ill be suitable for use foi at least a month it kept m a dai k cupboard 
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I'KUnUVTlON Ot Till PllTTTI-S 

Shako the hUspenMon thoioii^rlih then pom 2 oi 3 cc into a small beaker 
Agitate the he iker to make snic that the salt vs vvuitoimlj tlispeised and diaw the 
liquid and suspension into the piiiette to the second giadnation As main pipettes 
asdesiied may be filled at one time, the suspension in the heakei being stiued well 
with each pipette betoic it is filled and the pipettes laid hoiizontalh .iftei Idling 
Each pipette in turn is then tipped sliglitlv toward the blunt end so that the suspen- 
sion particles are diawn aw av tromthetip then tilted slow Ij toward the tip so that 
the liquid begins to How awaj fioni the salt hen the liquid icaehes the opeiuiig 
at the tip of the pipette apph a cloth oi filter papci to diaw it oft, being caieful not 
to absorb any of the salt It the jnecipitatc luns toward the tip too swiftly tilt 
once more toward the otliei end betoic continuing to decant at the tip It is easier 
to see the precipitate and to legulate its pi ogress it the pipette is held m fiont of 
some black surface as a background When tlie salt is concentrated into a space a 
little less than a cm in length at the tip of the pipette, dii ett a gentle curient of air 
through the tip from a luhhci tube This will cause the wet salt to flow hack along 
the bore of the pipette Care must be taken to sec tliat none is blown out the op- 
posite end Continue the gentle blowing until the salt is dried in a thin, even Im- 
mg for the pipette It requires onh about a minute’s time to line a pipette m this 
waj , and once prepared and clued it mav be kept indcfiniteh before using 

COLLECTION' OF THE BLOOD 

3Iake the lancet punctuie in the finger-tip and collect the blood in the usual 
way for the micro method, allow ing it to flow into the pipette to the second gradua- 
tion and being careful not to admit bubbles Then tip the blood column fiom one 
end to the other in the pipette, three times in each dn ection, m ordei to dissolve the 
preservative Finally let the blood i un down to the tip again, insert the tip of the 
pipette into a fold of the rubber band and stretch the band ov er the opposite end, 
pressmg it down snugly over the blunt end If the edges of the blunt end are not 
well covered some evaporation of the blood column tow ard that end may occur 
The bands should be washed with wmter and wiped dry before using 
If the first drop of blood fails to enter the pipette readily, w ipe the tip w ith a 
cloth moistened m alcohol 


ilAKIN'G THE DETEHVIIXVTION' ON PRESERVED BLOOD 


Eemove the luhber band and with a dampened cloth wipe off anj”- blood on the 
outside of the pipette Then wuth a slender wire such as the one inside a synn"e 
needle, loosen the blood inside the tip With the tip end held up, shake the pipette 
doivnward until the blood column begins to fall, then reverse the pipette and allow 
the blood to flow tow ard the tip again Eepeat this process until the blood cells, 
which maj have settled along one side or at one end, are again mixed wnth the 
plasma Then run the blood down to the tip once more, lower the memscus to the 
lee mark and blow the measured blood into the diluting fluid Rinse the pipette 
repeatedly Finish the sugar determination according to the Fobn method ^ 


200 "27 I J^O m a recent paper b> Fohn New England J 

Osed In our sodium sulphate recommended in the precipitating reagent has nor 

samples >Jt‘ormlnations since it was impossible to pre\enl hemoljsis o£ the pr^er\ ed^ mood 
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The ease with which the blood begins to flow depends to some extent on the 
length of time since it was collected and also on the a\ eatliei The blood aviE remain 
moie loose and fluid in the pipette at lonei tempeiatuies than dining the very 
Avaim months 

In some cases it mil be found tliat small patches of blood will adheie to the in- 
side of the pipette and the i msing is then vei y iinpoi tant It a\ ill be found eithei to 



Piff 1 — The scatter dlaerara shows the results of the second test of each sample plotted 
in rectangular coordinates against those of the first It is apparent Oiat the scatter points fall 
ratlier closely around a line at forty fi\e degrees of tlie coordinate ai-ts The fact that the angle 
at which the line is inclined is forty-fit e degrees means that tlie first and second tests gite on an 
average the same results and the fact Oiat Uie points cluster closely around the line is the ex- 
pression of the fact that this relation is rather closelj tollotted throughout tlie series of tests 
The line has been laid by tlie nietliod of least squares (Alfred J Lotka ) 


dislodge the blood oi to estiaet its glucose A stift piece of rubbei tubmg, 4 oi 5 cm 
in length, may be eonveuieutlj attached to the pipette to sei ve as a mouth piece for 
the rinsing 

EXPEKEUENT VL RESULTS VXD DISCUSSION 

A senes of blood specimens weie kept fiom one to foiuteen days and showed 
sometimes a slight diop, as often a sbgbt meiease ovei the eoiiespondmg fiesh 
samples The piactice vas to collect two samples of the same blood, one to be ana- 
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1} zed at once, the othei to be kept iii tlie pipette Out ol SS eonipaubons made dui- 
ing tlie spiiug and sumiuei ot 1031, oiiH 11 showed an eiioi ot nioie tlian o pci 
cent The gieatest eiioi eneouuteied was 7 5 pci cent The (igvucs ioi these eoiu- 
pansous are gnen in Table I A giaph has been piepaied thiough the eouitesy 
ofDi Alfred J Lotka to lepicsent tlie laets bionght out bj the expeiimeiital data 

(Fig 1) 
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11 

192 4 

198 0 

R Q 

28 

12 

95 7 

99 0 

35 

72 


139 8 

132 4 

S 3 

29 

6 

90 9 

86 2 

5 2 

73 


913 

961 

5 3 

30 

6 

145 9 

1514 

38 

74 


155 0 

153 7 

0 ft 

31 

6 

130 7 

1315 

06 

75 


91 3 

89 7 

1 ft 

82 

6 

114 9 

116 9 

1 7 

76 


91 3 

91 3 

0 n 

33 

34 

1 hr 
6 

71 6 
95 2 

69 7 

97 6 

27 

25 

77 

78 

6 

5 

145 9 

99 5 

152 6 

94 8 

46 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

10 

8 

8 

8 

8 

10 

9 

11 

8 

8 

124 9 
105 2 
212 7 
247 0 
175 4 
119 0 
149 2 
93 0 
100 5 
178 5 

1315 
105 2 
212 7 
250 0 
170 9 
114 9 
147 0 

87 3 
1041 
186 9 

53 

00 

00 

20 

26 

34 

1 5 

61 

36 

47 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 


181 8 
175 4 
266 7 
303 0 
259 7 
112 3 
166 6 
144 9 
103 6 
162 5 

186 9 
168 0 
274 0 
317 5 
253 1 
109 8 
168 0 
139 8 
100 5 
162 5 

28 

42 

2 7 

47 

2 5 

2 2 

08 

35 

30 

00 


•This ftgure is an average o£ duplicate determinations. 
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The keeping pexiod is appaiently liiuited only by the beginning of evapoiation 
of the blood column It is easy to tell by inspection if e^ apoiation has occuired to 
am extent It so the value amU tend to be high It has seldom been noted undei 
eight daAS even m vaiin weather and shoned only veiy slightly aftei fouiteen 
daj s in the v mtei 

The proceduie was adopted by this Companj for toleiance tests in Octobei, 
1931 and has been used since then w ith acceptable i esults in all cases v here the col- 
lection vas made accoiding to insti actions A giooAcd nooden box liolcbng the 
pipettes, bands and a lancet is placed inside a pasteboard caitou foi mailing * Six 
of these boxes, containing thiee samples each, vere sent to San Piancisco to be re- 
tui ned as a test of then ti avelling qualities Foiii ot the boxes shon ed the samples 
in as peitect condition on letuin as nhen mailed In tvo of the boxes a slight 
sepaiation in the blood column towaid the blunt end of the pipette oceuiied This 


Tuile n 

The Glicose Vaeces oi Blood Scaiples Sent Through the M-ul axd op the Correspondisg 
Fresh Scmples Collected vt the Same Time 


BOX SO 

DATE SENT 

DATE ANALYZED 

GLLCOSE MILLIGRAAIS PEE CENT 

IIAILED SAilPLE 

PREsn sample 

1 

Feb 11 

Feb 19 

92 6 

97 6 




1S3 4 

1801 




66 S 

68 5 

2 

Feb 15 

Feb 29 

129 0 

129 8 




124 9 





129 0 


3 

Feb 17 

Feb 29 

90 9 

94.S 




212 7 





92 6 


4 

Feb 17 

1 Feb 29 

155 0 

157 4 




156 2 



i 


162 5 


5 

Feb 17 

Feb 29 

88 9 

88 9 




176 9 

1801 




50 3 

56 3 

6 

Feb 24 

Mar 4 

91 7 

90 9 




169 4 

1612 




107 0 

110 5 


did not interfeie with the analysis, since the separated blood could be tipped out 
befoi e the sample was measui ed Eesults of the analj ses of these samples are given 
m Table II 

Since the method has given acceptable results foi glucose pieservation, plans 
are now being made to adjust the pioceduie to the determination of uiea 

•The outats now in use were made especially for the purpose hy tlie Empire Laboratory Sup- 
nlv Company New York, and satistactory rubber bands were obtained from the Hodgman Rubber 
Company, Malden Maas 
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SUMMAia 

A practical method has been aTirkl7m''capd!ry 

a mall amouat ot aodma. Iluo.alc a.ul '.‘“rfm;" "„ foiutecn <1«>, or 

„Eaa„spa„s,.n-aolut.o.. Bloo> aampla, ma ^ .ama.n 

until ei apoiation begins In a huge m.u«i it> oE cases oUm 
eoustaiit u ithiii ail eiioi ol 5 pei cent . , i 

1 w 1 Infill uhii-LtoDr X It BUtUtnsiLkwliosuggcstLiltUiHprob 

The lutlior IS imlcbtcd for lielpful uhice to U Compsnj 

lem apd srho helped to adapt the lUCtUod to the purposes of the Co.»pa«> 

unrLiu sens 

1 Fobn,0 J Biol Chem 77 ^21,1028 

2 Folm,0 J Biol Chem 81 -^,10-8 
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A^iIETHOD of preparing blood lme^vrs® 
KAtsuji K-vto, M D , Chicago, Ii l 


■\T0THING IS moie essential than the pxopei piepaiation of the smeais in the 
JN loutme .aaminatiou ot ll.e blood, as wall as m a study ol the ^ 

the blood cells As eveu the best tiamcd teehniejans m lai ge hospitals P“J 
attention to the piopei method of prepaiation, many ooc smeais ® 
made that they prove to be wholly inadequate foi even the oidinary difteienti 
count, not to speak of the moie exacting cytologic study The aveiage clinicians 
who are frequently compelled to make the smears themselves are even moie eaie 
less in this impoitant piocedure I feel that this is not so much a matter of ex- 
perience, as it IS a matter of the use of a proper method 

In the literature on hematologic technic, I find that only the two most com- 
monly employed methods aie desciibed ^ They are (1) Ehilich s two-covei -glass 
method, and (2) the two slide method Both of these time-honored methods are 
unsatisfactory The first of these gives a fairly good result in the hands of ex- 
perienced persons, but it has many disadvantages The cover glasses aie thin and 
small, causing much difficulty in manipulation and often loss of the specimen due 
to breakage The two-slide method is utteily defective in its fundamental prin- 
ciple, as recently brought out by Silberstem ' By this method the distiibution of 
the leucocytes is greatly distorted or they are even pushed away to the edges of 
the slide The painstaking work of Gyllensward^ only emphasizes the undersir- 
ability of the old methods 

The method to he described here was shown me by Dr Wilham Bloom in the 
Department of Anatomy of the Univeisity of Chicago, who developed this technic 
Dr Bloom tells me that he is not awaie of its being used by anyone else, but that he 
IS unmllmg to claim the method as his own, foi the proceduie is so simple that it 
must have occui i ed to othei woi kers with the dry smear technic 


•Prom the Department ot PeOiatrics the TJnnersity of Chicago 
Recthed for publication Ma> 19 19J3 
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Although I have ne\ei seen this technic used by otheis, I thmlc it desuable to 
leport this method because it is a ceiy couieiuent means foi obtaining a unitorm 
distiibution ot the cellulai elements ot the blood 

A clean slide is used to leceii e a diop oi blood flow ing from a fresh stab wound. 
The diop should not be too laige, the optununi size bemg lioin 3 to 5 mm in 
diametei when leeeii ed on the shde The initial position of the diop on the slide 
IS of some impoitauce It sliould be slightly to one side away fiom the center of 
the slide An oblong coiei glass, 21 by 50 mm is hud inmiediately oiei the diop- 


<» 


1 




FiS 1 — Show ing steps o£ preparing blood smear 

let and the blood is allowed to spiead between the covei glass and the shde mto a 
circle of thm fllm by the weight of the cover glass No piessuie should he excited 
o\ei the eovei glass for this purpose IVlien the blood has spread into a circle of 
appiopiiate dimension, the coier glass is quicldy drawn across toward the other 
end of the shde, as illustrated in Pig 1 This wall give an elongated o\ al of thm 
film, the border ot which should be well wnthm the edges of the shde The shde 
should he fanned at once and an dried in the usual manner The film so prepared 
will he found to have an eien distiibution of the leucocytes in almost e\eiy micio- 
scopic field The elJ■thloe^tes will also be found to be spread m a single layer 
without overlappmg oi louleaux formation 
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The thicknc&s o£ tlie lilm m.n hecaMl\ lontiolleil, attei a httle c\pcucncc, bj 
the length of tune which is allow eil to elapse Horn the inoiuent the covei glass is ap- 
plied until It lb pulled acioss As a i vile, the longei the time, the thinuei the film, 
and vice sersa The blood of a leucemm patient will ha\e to be spicacl lathci 
thinly, as the Icucocjtes aic iisiialU mimeioub, while leucopeiiic blood should be 
spread thickly Vistocitj ot the blood will also aflect the thiekiiess of the film 
It IS difficult, foi esample, to make a thm film iiom the blood ot a ncwboin iiitant 
due to its greatei Mscositj It w^ill be iound that it the co\ci glass is allowed to 
remain too long, it ivall adheie to the slide, causing difficulty iii fuithei manipula- 
tion, The plethoric 01 hjdiemic blood often found iii leiiceniias and ceitaiii othei 
blood dyseiasias needs to be woikcd with modeiate speed, oi the film will tend to 
become too thin The blood of ceitain mammalb, the leptiles and the amphibians, 
containing \ery laige corpuscles, must be spicad latliei thick, commensuiate with 
the gieatei diametei of the blood cells Each woikei w ill ha\ e to find out the finer 
details and paiticulais fiom peisonal expeiience 

This method is made public foi two leasons (1) Because the liteiatuie on 
hematologi commonh consulted by both clinicians and technicians fails to mention 
this method, and (2) because it gues uniloimlj good blood smeais 
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AN AIR MOTOR FOR STIRRING'^ 


Ablingtok C Kb vuse, Pn D , M D , Baltoiohe, Md 

'^HE follo^^mg ail niotoi was devised as a substitute foi the elettiic motor 
A Fluctuation of tlie diiect cm lent of the clinical laboratory caused a lacing 
of the electiical stiiiiug appaiatus, which resulted in the destruction of glass 
beaheis and other vessels In use, the an motoi has demonstiated many advan- 
tages ovei the elect! le motoi It has been found to be light iii u eight, quicklj’" ad- 



Pig 1 Pig 2 


justable to an> angle, cheaply made, and vibiationless It takes a small aiuoiiiit of 
an and maj be iiin constantly daj and night with little or no caie 

IPPAKATUS 

A •i-incli fan was made fiom a cneulai piece of No 21 gauge biass plate, cut 
radially inches to make IS blades The blades were turned 30°, and fastened 
to a eiiculai biass wne foi stability The fan nas soldered onto a fixed biass col- 
lar, uhich w'as attached to a biass shaft 3 inches long and ^ inch in diameter 

~ ‘Prom the Wilmer Ophthalmological Institute of the Johns Hopkins Hospital and Uni- 
versitj^^^^^^ for publication Maj 21, 1332 
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oil 


Direeth below the coll.u, tlie ^liutt w.ib passed thiough the ^elt^eal pait o£ a 
T sliapeel biass holdei, wlueli was used .tsu joiiinal A liole was boied into the side 
of the journal tor the purpose ot oiling The lioii/ontal pait ot tiie T-sIiaped 
holdei aeteel as a side uni Anothei eollai, .ittaehcd to the shaft b\ a sctseiew, 
was placed below the holdei to kecii the shalt in place The lowei end ol the shatt 
was made into a leiuale seiew with a becelcd shoulder to hold stilling rods and 
otliei attachnients Holes weie dulled ti.insreiseh thiough the shatt tind tluough 
the Stirling rods to aid in disconnecting tlieni The motor desciibed abo\e was 
opeiated be nie.ins of coinpiesscd an which was passed thiough a lubbci hose into 
a \eitical brass tube, w huh was attached bj a setscrew to the side aim ot the holdei 
The au was then diiected o\ei the tan thiough a 1/16 in an nozzle, which was set 
into the side of the tube at a 41“ angle This air motor w'as supported In clamping 
thesidearm to a laboiatorj stand 

The stirring rods were made ot biass and monel metal with male screw ends 
A glass stilling rod was eonstiucted by cementing a glass rod into the hollow tip 
of a short metal rod hainig a male screw end A Hash, attached to a straight stir- 
ring lod by means ot a lubbei stopper and then lotated bj tbe motor, was also 
used for agitation Large flasks were easily turned nr a water bath because of the 
buoj ancy ot the w atei 

Theairmotoi described abo\e wasanimpioied design of anothei model which 
waseasilj eonstiucted The fan was eonstiucted from the top of a discarded ether 
can Blades of the fan were made bj cutting the top peripherally m radial sec- 
tions 5 cm deep and 1 cm wide The blades were turned 45° by means of pliers 
A one holed rubber stopper holding a glass stiiimg rod was placed in the central 
opemng of the fan A journal for the stirring rod w as made iiom a one-holed rub- 
ber stopper, which held a piece of glass tubing The journal ivas supported by a 
laboratory clamp Compressed air from a glass nozzle revolved the fan This 
simple type of air motor was useful foi many operations for which an electric 
motor was too expensne 



THE CALIBRATION OP MICROPIPETTES BY A COLORIMETRIC 

METHOD^ 


Prai^klev C Bing, Ph D , CiiEVKLANO, Ohio 


' I ■'HE mci eased use of ruicio methods of blood aualj sis necessitates a faiily rapid 
and convenient teehnie for testing the aecuiaey ot the small pipettes used ui 
such worli. Calibiation by the classical method, weighing the amount of mercurj 
deliveied, is often a tedious piocess and maj be attended vith several souices of 
error that aie obviated only by talung unusual eaie Dming the past tuo years 
we have used a simple eoloiimetiie pioeedure toi the calibiation of pipettes hav- 
ing capacities varying between 0 0005 e c and 1 000 c c This method possesses 
the theoietical advantage that the calibiation is peiioimed with whole blood, the 
fluid which most of the pipettes aie intended to measme With the gravimetric 
procedure, it is fiequently necessaiy to allow a corieetion for the difference in 
volume between a meniscus formed by meicuiy and that formed by water or 
blood The color imetnc method automatrcally ehimnates such calculations 

METHOD 

Several cubic centimeteis ot fresh oxalated oi defibrinated blood aie ob- 
tained Prom the well mixed specimen a sample is lemoved with a pipette cah- 
biated by standard methods to contain Ice The blood is allowed to run mto a 
clean and empty 2 hter flask, the tip of the pipette being held against the glass 
The blood in the neck of the flask is washed down with a few cubic centimeters of 
distilled water The pipette is rinsed into a beaker, and the washings quantita- 
tively transferred to the flask In adding watei to the flask it should be allowed 
to run doivn the sides to avoid the formation of foam Dilution is made to the 
mark and the contents are thoioughly mixed Using cahbiated apparatus, this 
process yields a standard blood solution of aecuiately known dilution 

The pipette to be cahbiated is caiefully^ cleaned, dried, and filled to the mark 
with the same blood from which the standard solution is prepared The pipette 
should be calibrated in precisely the same way as it is to be used, either io delivei 
or to contain, the latter method being preferred The blood is diluted with suf- 
ficient water to make the final volume about 2000 times the nommal capacity of the 
pipette Thus, 0 1 e c of blood is diluted to 200 c c , using a cahbiated volumetrie 
flask, and 0 001 e c of blood is transferred mto 2 c c of water, measured with an 
accurate pipette into a clean, dry test tube With volumes smaller than 0 001 e c , 
the approximate dilution factor of 2000 is neglected, the final volume being mam- 
tamed at 2 c c because 1 c e is required for the colorimetiie deteimmation Theie 
is thus obtamed a blood solution'of which, m all cases, the final volume is kiioivn 
but the exact dilution is unknown 

^ the Department of Biochemistry School of Medicine Western Reserve Universit} 

Rwewed for plication May 24. 1932 
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Tlie ai^tual c.ipacit\ ot 

mencal ^ allies lu the foUoMiug ciiuation 

Sx\,xb 

, 111 AvniOi 


CMOULVTIONb 

the inpettc is obtamed b^ substituting t le piopei 


mi- 


lt X \3 


1 c, ,,ifl U aic best deteimmed by tiiphcate or fiuad- 

In practice, tlie va ues ^ example a pipette supposed 

rupheate deteimmatious To il^^^ 50 ^ ^ 

to hold 0 020 c e IS calibia , of blood diluted to 2000 l e The obsei ved 

and the standard cousistin, .a tubes the fiist being set at 10 mm , aie 10, 

colorimetei readings of ^be blood of unknonn dilution give 

'Xs“ “i?2, W raud S I av».ge 12 2 mm Tim capaut, of the p.pelte ts 

calculated as £ollo^\s 

10 0 mm X 50 00 c c x 1 005 c c 

12 2 mm x 2000 c c 
= 0 0206 c c 

accuracy op the method 

In Table I aie presented data comparing the capacities of several pipettes as 
determined by the present method and by means of the nsnal proeednre. tveigtog 
merenry In each case, the figure, m the table lepresent either averages obtained 

Table I 

COMPARISON- or CALIBRATIONS WlTH COLORIMETRIC METHOD AND WiTH MEBCDBY _ 


C = 


PIPETTE 

NO 


COLORIMETRIC METHOD 
CC 


GBAMMETBIC METHOD 
C C 


3 

4 

5 

6 


1000 
01104 
0 1022 
0 0262 
0 00664 
0 00571 


1005 
01096 
01011 
0 0262 
0 00662 
0 00572 


fiom colorimetric readings in triplicate or quadruplicate on a single dilution of 
blood, or the average of two weighings of meieury It is apparent that the dif- 
ferences in the values obtained by the two methods are not more than 1 per cent, 
which IS entirely satisfactory for manj practical purposes 

An independent cheek on the accuiacy of the calibration is afforded by com- 
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paiison oi the coloiimetiic hemoglobin estimation of a second blood sample mth 
the value obtained by the oxj'gen capacity method ot Van Slyke and NeiU “ 

Duplicate cahbiations by the coloiimetiic method have jielded lalues that 
diifei fiom each othei bj not moie than 1 pei cent With pipettes ha-ving ca- 
pacities less than 0 001 c e , howeiei, it is diflSeult to attain this order of accuiac^ 
unless the size of the caiiillaiy is so chosen that the length is sufiScient to minimize 
the eiior of leading the meniscus It is obvious that the atcuiacy of the method 
lendeis it of no special value, except, perhaps, that of eonveuieuce, for the cah- 
biation of pipettes having capacities gieatei than 0 1 c c It has, howeiei, been 
satisfactorilv emplojed in staudaidizmg miciopipettes intended foi the deter- 
mination of hemoglobin, sugai, and othei constituents m blood 


APPLieVTION TO THE CCLIBRVTION OF DILLTION' PIPETTES USED Es THE EXTJMEEITIOX 

or BLOOD CELLS 

The value of the piescut method is iciealcd by the ease vith which the dilu- 
tion pipettes used m hemaejtoiuetiy can be calibiated Eien though the bulb of 
such pipettes maj ha\e a lolume consideiably gi cater than 0 1 c c , calibiation bv 
the coloiimetrie method has pioied moie reliable than the giaMmetiie method 
in our hands, due to the difficult! encounteied in ti j mg to fill the pipette This is 
paitly due to the tact that the glass bead piesent in the ampulla floats on the 
meieuij 

These pipettes can also be calibiated bj ■weighing the amount of vatei which 
they lemove fiom a partly filled and couutei poised weighing bottle The U S 
Buieau of Standaids tests the calibiation of dilution pipettes by a -volumetric 
method with special appaiatus * It may be noted that the allowable eiioi of the 
dilution latios, aceoidmg to the piesent specifications of the Bureau,^ is, foi -white 
cell pipettes, ±3 5 per cent, and foi led cell pipettes, ±5 per cent In othei words, 
if the erythroejdes aie enumerated m a blood specimen having a tiue count of 
5 00 million per cubic millunetei, the value obtained with certified pipettes may 
be anjwvhere between 4 75 million and 5 25 milbon, inclusu e, omitting all eiiois ex- 
cept those of the measurmg pipettes While such vaiiations wouM neiei lead to 
eiioneous clinical mtei-pretations, jet, foi accuiate experimental woik, we have 
found it necessary to cahbrate all red ceU dilution pipettes at the 0 5, 1 0, and 101 
maiks For this purpose the present method has proved entirely satisfaetoij’ 
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THD COMPARATIVE EFFICIENCY OP THREE STAINS FOR 
TUBERCLE BACILLI* 


C J Koeijtii, M D , \ND R J B IIiuuviid, 1 ) , Svn Anionio, Tiaas 


I TISa%\ellrecogui/eLlfact.uiioiigldboiatoii \\oikeis that canons acid fast 

stains ^al3'' iii cSicicjicy loi tlic loutinc cAanmiatioii of sputurri foi "tuhciclc 
bacilli Also ^allOUS Diodificatioiis ot the same stain \arj in lesults Broivai and 
Hajes^ iouud that the use ol biilliant green instead of methjlenc blue ga\e an in- 
crease ot 8 pel cent in positn e findings 

Fuitheimoie, it is lecogni^ed that at ^arlOlls stages of groisth the tubeicle 
bacillus laiies m its acid iast f(naliti, depending on the media and length of time 
it IS gi oil n on the same media - 

There are nonacid fast, neakb' acid fast, and strongly staining acid fast 
bacilb 

In this Hospital it has been the custom to use these stains Ziehl-Neelsen, 
Schulte-Tigges,^ and Spenglei ^ These stains are all used on the same specimen 
of sputum 

The techme as we do them aie as follows 

t Ziehl Xeehen 

Steam with carbol fuehsm five minutes 
Wash with water 

Deeoloriae in acid alcohol eight minutes 
Wash with water 

Counter stain thirtj seconds with 1 per cent meth j lene blue 
2 Schulte Ttgges 

Steam with carbol fuchsin one minute 
Wash with water 

Decolorize with 10 per cent aqueous solution of sodium sulphite (until color practically dis 
appears) 

Wash with water 

Counter stam with saturated aqueous solution of picric acid 
Wash with water, dry, and examine 

By this method the bacilli are red against a yellow background 
3 Spengler 

Stain with carbol fuchsm (warm but not hot enough to bubble) five mmutes 
Pour oil stain and ivithout washing 

Pour on picric acid alcohol four to file seconds (1 part saturated solution aqueous picric 
acid 1 part 95 per cent alcohol) ^ 

Wash with 60 per cent alcohol 

Treat with 15 per cent nitric acid till yellow (not over thirty seconds) 

Counter stain with picric acid alcohol solution until lemon yeUow 

Wash with distilled water, dry, and examine 

Bacilli are brownish red agamst a yellow background 

These statistics comprise the results of several years’ v,orh and « 

foi^tt^through curiosity and wthout prejudice m fat or 01 am -Um ' ' " 


<^>>0 World Hospital 
^cct.i\ed for publication Maj 27, 1932 
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Eacli slide was examined in ten landom fields except wlieie siicli fields were 
negative, in wliicli ease a thoiough seaich of the entiie slide was instituted 

As a niajoiity of oui cases are tai adianced the nuinbeis of bacilli are more 
abundant than would be found in institutions linutmg patients to fiist and second 
stage eases 

Thei e ai e, howei ei , enough eases m which baeilh ai e absent oi few to evaluate 
the tests m cases wnth but tew bacilb We also feel the senes is sufficiently laige 
to compensate loi aiij eiiois due to the human element, \aiiations in thickness of 
smeai , etc 

TABLE 01 EA-ViriN VTIOXS 


Cases examined 600 

Slides examined 3 by bOO 1,800 

Fields exammed 10 by 1,800 18,000 

Total Number of Bacilli Counted 

1 Ziehl Neelsen 19,692 

2 Schulte Tigges 51,759 

3 Speugler 71,559 


Total 143,010 


Grossly, it will be seen that the Schulte-Tigges is almost thiee times as ef- 
ficient as the Ziehl-Neelsen, and the Spenglei almost four times as efficient This 
does not, howevei, piove the lattei two stains aie woith the extia tiouble of using 
them, as the vast majonty of slides showed abundant nimibers of baciUi with any 
of the thiee stains 

Theiefoie, a eompaiisou of the negative slides is in older 


1 

ZiehJ Neelsen 

166 

o 

Schulte Tjgges 

144 

3 

Speugler 

140 


It would appeal then that by using Spenglei ’s method one wmuld get twenty- 
six positives for eveij' one himdied sixty -six negatne shdes by the Ziehl-Neelsen 
method — an advantage of 12 per cent 

The advantage of Spenglei 's method m lacihtating seaich foi the bacilh is 
fuithei shown by the statistics of negative fields in slides in which baciUi were 


somewheie found 

Ziehl Neelsen Schulte Tigges 

Spangler 

Fields negative in positive slides j 

j- 427 

137 

104 

To ivhich should be added 10 fields for totally ] 
negative sbdes J 

|- 1660 

1440 

1440 

Total 

2087 

1577 

1504 

Thus, out of 2087 negative Ziehl-Neelsen fields 

Spenglei 's method 

showed 


2087-1504 01 583 positive fields, an advantage of oi ei 25 per cent 

As can leadily be seen the Schulte-Tigges is but sbghtly less efficient than the 
Spenglei Howevei, it is a much more difficult stain to peifoim and the chance 
of erior in techmc is laige The sodium sulphite must be absolutely fresh, and 
must not be used toi moie than a veiy few slides before bemg changed 

It will be aigiied that the Ziehl-Neelsen is the better stain for the routme 
examination of sputum by nonlaboiatoiy men Undoubtedly it and its modifiea- 
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tionsha\e stood the tostof time aj^.iiiist itiiiiij nowci inediods Ccitaiiilj’ it is inoic 
difiicult to o\ei decoloii/e with acid alcohol than woth nitiic lud Howevei, the 
useofintuc acid isloi soshoit a time (Ihutj seconds) that it can i caddy be timed 
bj the watch accuiately and w itliout in anv way hciiig oneious AYheieas, the acid- 
alcohol method leqniies coiisideiahle w.iiting Wc ieel that students with a little 
piactice could do this stain well and sa\c time 

Following the technic in use heie it takes aiipioxnnateh sixteen minutes to do 
a Ziehl-Neelsen stain and seieu minutes to do a Spenglei The sai'ing of tune is 
considerable Wheie .i Zielil-Neelsen technic using acid .ind then .dcohol is em- 
plojed the time consumed w'ould he appioxniiatel} the same in eitliei case 

CONCLUSIONS 

1 It is evident that in old ehiouic thud stage cases expectoiating laige num- 
bers of baeilli that a fai gieatei peiceiitagc ot bacilli have to a ceitaiii extent lost 
some of their acid fastness (and piobabb some aie completely nonacid fast), as 
compared wath cases of but slight iniohement expectoiating smallei nuinbeis of 
bacilli The compaiisou ot the total Ziehl-Neelsen (19,G93 bacilli) with the total 
Spengler (71,559 bacilli) adequately illustrates tins point 

2 That Spenglei is a bettei stain fiom standpoint of actual lesults m showing 
the presence of tubeiele bacilli, is adequately shown bj' these statistics 

3 The Ziehl-Neelsen technic has no advantage m lespect to the time saving 
element, and if acid-alcohol is used is actually much more tedious 
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HTSTJATID MOUS A New Method of Diagnosis and Prognosis, Mayes, B M J Austraha 

n 20 603, 1932 

The author calls attention to the fact that in the presence of a h\datid mole the unne 
contains enormous quantities of anterior pituitarj hormone (200,000 to 500,000 mouse units 
per liter) 

The follow ing procedure is based upon this fact 

A morning specimen of urine is diluted with distiUed water 1 50 in a test tube and 1 100 
in another test tube 

An Aschheim Zondek test is done with each dilution and also with the undiluted unne 

If the reaction is positii e wuth the undiluted urine alone the case is one ot pregnancy, 
but if positiio with either of the above dilutions, the reaction is interpreted as positive for 
hydatid mole 

POLIOMYELITIS Eesistance to, Jungehlut, C W , and Engle, E T J A M A 99 2091, 

1932 

1 The widelj accepted hypothesis which postulates that the resistance of adults to 
poliomyelitis is due exclusivelj to universal subchnical immunuation against the virus is 
inconsistent with a number of epidemiologic observations bearing on the ago distribution in 
various latitudes ind the recent trend towards an advance in the age Ime 

2 The assumption of a unique immunisnng power of the virus in the absence of dis 
ease produetiou cannot be verified experimentally 

3 I he opinion that natural v irucidal substances in the serums from human adults can 
develop oulj through previous contact with the specific antigen is open to criticism bee luse 
of their apparent formation in man and monkeys under conditions which preclude the pres 
ence of the virus 

•1 The evidence in support of the current concept that the incidence of virucidal 
serums in human adults stands in direct relation to the dcnsitj of population should be re 
vuewed since individual serums mav show wide discrepancies in virucidal power, which seems 
to vary with the blood group and to fluctuate with changes in the physiologic state ot the 
body 

5 In a restneted number of instances it has been possible to demonstrate that virus 
neutralizing substances mav occur in the serum of immature moukevs after prolonged treat 
meut with anterior pituitarv extracts or similar principles recovered from the urine of preg 
nant women 

6 The suggestion is offered that the mass protection enjoy ed by the adult human pop 
ulation rests primarily on the normal function of the endoenno balance charaetonstic of nia 
ture age 

■ernnary Antisepsis, Davis, E , and Sharpe, J C J A AC A 99 2097, 1932 

As determined by antiseptic tests made before and after adnunistration, pyndium, 
given in capsules to normal persons in unit maximum dosage (0 4 gm ), colors the unne 

Caprokol (dose, 0 75 gm ) judged by the same standard, exerts an irregular and tran 
sient antiseptic action in about one third of the four hour samples 

Metheuamine (dose, 1 gm ) is incomparably more efficient than either pyndium or 
caprokol in causing the normal person to secrete urine which is antiseptic against both the 
colon bacillus and the staphylococcus 
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Atrillniiit. (ilo'i 0 2 „m ) niltnitintcred in l ipMili s, Lxtrts uu anti'-optit, action iii nor 
mal urine aguin-.t both the loIou b iliHus ami tla st ipbibaottiii, ninth ii uniform iml ton 
^latent to 1 iitrprising ilcgrti Lriuar\ ilkaiinitt is esttiitial 

Acntl uino (lio-e, 0 2 gm ) ulministercd in sbtll it toicrtil pilla, is pr ittn aili inert 
VeritUvint, uimiiusttreii in capauka, although nontujurious in ctlictent iloatige, causes 
unpleasant aMiiptoiiw (niuaci intl c ithnrais) in 1 1 itc pcojiortum ot ctaca 

Vtriflaiine, tor the rt laun gistii, bus its dtiiiutc tlinital liiuitatvona Ciiuital c\pcri 
cnee inilit itcs, bonder, that this drug is ol di'tintt % iliit tn sektttil tast-, pirticulirls 
tho'C 01 acute intcctions of the urinari tract 

lEPEOSY The Demonstratton of tn the Blood hy Means of the Thick Drop Method, Sard 
jlto, M., and Sltanala, J B Med Dicust d \ ilkagc/ m Xcdcrl Indic 21 22, 1032 
Tlie authors confirm the deinoiiatr ition of Icpri biciUi in the blood bt the thick drop 
method as uacd tor malan i, u-iji„, of i our-e, the /itlil Xcclaen stain 

BCG A Study of the PathogeDiclty of. Feldman, W H. Vm T Path 3 753,1052 

Lsinga strain ot B C O obtained from Ciliuettc or the Pasteur Institute, i dcliberito 
attempt nas made to increase its p ithogcnicitv b\ subcultunng the organism on a gheen 
nated egg medium Transfers n ere nude e\ cr> thirts da\ s From each succoeding suhcul 
ture 4 guinea pigs nere gucn injections, 2 intrai ercbralis, 1 subcutaneousU, and 1 intra 
pentonealij The report deals nith data olitaincd ifter the organism had been subeuUured 
on ghccrinated egg medium for fittecn generations 

Ot a total of 3S guinea pigs inoculated, lesions histoIogicalK indistinguisbable from 
those of (,cnuino tubereulosis occurred in the tissues of 11, and cultures of acid fast bacilli 
ircre obtained from each .Vlthough the niajontr of the ICsions occurred in animals that 
had been giica intracerebral injections, 1 animal that iras giien an intrapcritonoal injec 
tion and another gicen a subcutaneous injection died nith lesions of a tuberculous nature 
So far, attempts base failed to promote a succession of tuberculous Icsions bs the reinocula 
tion into guinea pigs of infectiso material from lesions 

The particular strain BCG studied is not devoid of pathogcnicitc for guinea pigs, and 
the assertion that the organism is innocuous cannot be accepted without reservations 

Suheultunng the organism on glycennated egg medium at monthly mterv iIs for a pe 
nod of fifteen generations did not marltcdlv enhance its virulence 


TISStTE STAIN Sliver Impregnation of GUa and Nerve Fibres m Paraffin Sections After 
Formalin Fixabon, Wilder, H. C Am T Path 8 785, 1932 
The following method has been round satisfactoiy 

Fixation and Embedding Fix tissues in 10 per cent formalin, wash in tap water, de 
bjdrate m alcohol, clear in chloroform, and embed in paraffin 

Bromuration Pass paraffin sections through xylol and graded alcohols, nnse in dis 
tilled water, and place in 34 per cent hjdrobromic acid for thirty minutes 

Sensitization Wash in distilled water ten to twenty seconds and flood the slide with 
1 per cent uranium nitrate (sodium free) for 5 seconds or less 

Impregnation Wash in distilled water ten to twentv seconds and place for twentv 
seconds in silver diamino hjdrovide 

To 3 c e of 10 2 pet cent silver nitrate add ammonium hydroxide drop by drop until the 
precipitate which forms is dissolved Add 5 c c of 3 1 per cent sodium hydroxide and just 
dissolve the resulting precipitate with a few drops of ammonium hydroxide Make the so 
lution up to 50 c c with distilled water 


+V, distilled water two seconds and agitate each sbde separatelv in 

the following reducing solution until it ceases to give off a brown cloud 

honat^rn'^-®'^ ® P" formalin (neutralized with magnesium car 

onate) 0 i c c , 1 per cent uranium nitrate 1 3 c e 
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BiatiUed ■water is used in the preparation of all solutions The uranium nitrate solu 
tion and the 10 3 per cent silver nitrate keep indefinitclv and the sil\ er diamino hi droside 
keeps for a iveek or more in amber, glass stoppered bottles The impregnating and reducing 
solutions retain their activiti in Coplin jars for two days The hydrobromie acid may be 
kept in a Coplin jar and used repeatedlj' for an indefinite time It is important that the 
ammonium hj drovide be kept in a u ell stoppered bottle 

AT i TiK RG-Y, Value of Cytologic Esamlnation of the Nasal Smear in Differeatial Diagnosis of 

Infection and, Kahn, I. S , and Stout, B F J A M A 99 1494, 1932 

The folloiving conclusions are presented 

1 A positive eosinophilic nasal smear of from 10 to 90 per cent is almost iniariably di 
agnostic of allergic rhinitis 

2 A positiv c eosinophilic smear of 4 per cent or o\ er i» highly suggcatii o of allergic 
rhinitis 

3 Conditions such as a pure, thin, iiaterj discharge, allergic quiescence and, at times 
intercurrent infections in preiiouslj definitely proied cases ot allergic rhinitis are proof 
that the absence of eosinophilia at a single examination does not bar allergic rhinitis 

4 The presence of abundant noncosinopliilie poK morphonuclear leucocytes in the 
smear is practically diagnostic of infection 

3 Allergic and infectious rhinitis and sinusitis luai exist coincidently or at alternate 
periods in the same person 

6 This simple nasal smear test, if done as a routine measure, mil pro\ o of decided di 
agnostic xalue to rhinologists and to workers on allergv 

liEUKEMIA, Some Immunologic Aspects of, Hulper, W C , and Bussell, hL Arch Int 

Ifed 49 113, 1932 

This study was undertaken to test the theory that the increase of leucoci tes in leuco 
mias might be referable to a disturbance in the antiproliferatiio actimty of the blood serum 
The folloiving conclusions are advanced 

1 The antiproliferative quaktv of leucemic plasma is not decreased, but slightly in 
creased, as compared with that of normal human plasma ily eloid leukemia is therefore not 
the result of the decrease or absence of this quality of the serum 

2 ^lyeloid leucemic plasma inhibits the emigration of the granulocytic elements from 
the explanted clot of blood leucocytes 

3 Antileucoey tic serum produced by the intravenous inyectiou of leucemic leucocytes 
into rabbits impairs the emigrative and proliferative qualities of normal and leucemic 
leucocytes in tissue cultures 

4 Tissue cultures of leucocytes allow a rather accurate titration of the cytotoxic qual 
ities of an antileucoeytic plasma 

5 Isolated favorable therapeutic results (in 4 of 11 cases) with nontitrated anti 
leucocytic serum in leucemias seem to indicate that properly prepared and titrated anti 
leucocytic serums may offer an effective remissive method for the treatment in leucemias 

OANCEB, Interrelations Between Histologic Structure and Blood Chemical Findings in, 

Hulper, "W 0 , Woodward, G- E , and Fry, E G Am J Cancer 15 2666, 1932 

1 The malignancy indices and the blood Pn values of 34 cases of carcinoma were cor 
related and a preponderance of histologically highly malignant tumors was found in pa 
tients with an alkalosis, while the tumors of histologically low malignancy predominated in 
patients with a normal blood Pu 

2 The alkalosis of the blood in cancer patients vanes not only with the extent of the 
disease, but also with the degree of malignancv and maturity of the tumor 

3 The degree of cellular irregulanty of cancerous tissue is increased in patients with 
an alkaline Pn of the blood as compared with patients with a blood Pa m the normal range 

4 In about one third of the cancer patients with a hyperglycemia (which was present 
in 78 3 per cent of our cases) a high number of mitoses was found, while this phenomenon was 
absent in cancers with a normal blood sugar 
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AtJTOHEMAGGLUTDJ’ATION’, HypcrproteliiefiJla is a Ciiiso ot, Bclujanu, HA. T A A 
09 im, 9932 

In II CISC of w 3 <.loim. Hitlioiit Btnott Tones protcimiria, the clue to the «mlerl>jnH: con 
dition uns obti.acl bj in umbihtc to count the cnthrocUcs becn.i.o of wimuhilo Toulcan 
tornution Ac a result of this planoincnon, diflici.lti. s acre encountered in preimnnK 
blood swears iiul in selecting a suuible donor for blood tmiisfusion Siiniliir pbono/nona 
are encountered in other conditions .scoeiated imIU Inperproteincinia, ns in pneumonia, 
kalaazar and pregnince iTurhed Inperproteuiciiua iwis present in the ease of nnoloma 
here reported It is suggested that, in tins else, disease of the bone murroii imy bo large 
Ij responsible for the increase of globulin and fibriiiogon 

WATER Study of Bacteriological Methods of Testing and Moans of Disinfecting Water 
With Chlorine With Particular Kofctence to Swrimmlng Pool Water, ^rullinaiin, TV L , 
and Carej , TV Am J Pub Iloaltb 23 33, 1933 

The authors report that samples of swimming pool water colleetcd during periods of use 
and tested immediatch showed more pollution thin duplieite samples handled in the usual 
manner bj storing and testing later 

Duruig periods of use, swimming pool water showed marked pollution as measured by 
colon bacilli and streptococci indites in tlic presence of residual clilorino eontents of 0 2 to 
0 3 p p m 

Duruig periods of rest, the pollution evidenced during use, disappeared The rate of dis 
appearance depended upon the tj pc of treatment used 

TVith chloramine treatment, a dcla^ cd germicidal action occurred This was also true of 
chlorine treatment in alkaline water, but to a lesser extent 

The colon bacilli and streptocotci indices rougbU parallel each other The preponder 
ance of the colon bacilli and streptococci incidences i ants 

A sodium thiosulphate treated sample bottle is recommended for collecting pool samples 
The method advised for collection of samples follows 

The bottle is prepared by adding a small cr> stal of sodium thiosulphate to a moist bottle 
or 05 c c of tenth normal sodium thiosulphate to a drj bottle subsequent to sterilization by 
moist heat Care must be taken not to rinse the bottle in collecting the sample The sodium 
thiosulphate added is sufficient to ucatralize a residual chlorine content of at least I p p m 
The results obtained from sodium thiosulphate treated bottles and from poolside tested 
samples are similar 

TYPHUS FEVEE, Laboratory Diagnosis of Endemic and Kooky Mountain Spotted Eever, 
Badger, L P Am J Pub Health 23 19, 1933 

There are certain and dednite criteria for the identification of an unknown strain of virus 
as being one of endemic typhus or spotted fever 

With the exception of the involvement of the external genitalia of the male guinea pig 
the clinical symptoms produced in laboratory animals by the virus of endemic typhus exhibit 
nothing characteristic of the disease In the male guinea pig the western virulent virus of 
spotted fever produces a characteristic involvement of the external genitalia, while the 
viruses of the eastern spotted fc\er studied produce no symptoms in the guinea pig which 
are not produced by some known bacteria Both the western virulent virus and the eastern 
virus of spotted fever may produce in the rabbit the characteristic inx olvement of the ex 
ternal genitalia and in the monkey the characteristic exanthem 

The viruses of spotted fever, as w ell as the virus of endemic typhus, produce in the brain 
of the guinea pig the nodal and vascular lesions seen in European louse borne typhus 

The TVeil Pebx reaction has been found positive with approximately 75 per cent of the 
sera of rabbits and monkeys inoculated with either the endemic typhus virus or the western 
virulent spotted fever vims The Weil Felix reaction has been found positive with hut an 
proximately 25 per cent of the sera of monkeys inoculated with the eastern spotted fever virus 
Immunity tests must be clean cut and made in both directions 

Cultures of the cardiac blood of animals from which transfers are made must he con 
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sistently negiti%c, as coufvising clinical sjmptoius and immumtN tests ha\e been caused bv 
known bacteria 

PEEGNANCT, New Hormonal Reaction in, irofmanii,n Zcntnlbl f Gmi ik 56 253-1, 19^2 
The nitbor adi ocates tbe method toUoning 

Withdraw 25 c c of blood b\ i enipuncturi, scpar ite the serum, shake it with ether The 
ovaries of a not less than a 2,300 gin rabbit ire inspected bv a laparotoniv and 13 c c ot 
serum injected intrav enouslj 

The ovaries are again inspected in tweiitv four hours for the presence of heinorrhagic 
spots which indicate a positiv e reaction 

TTTBERCIiE BACILIiI, Concentration of in Sputum, Xassi, E Policlinico 39 1G19, 1932 

Reagent Magnesium hydrochloride 2 gm, sodium bicarbonate G gm , distilled water 
1000 c c 

Method Mix equal parts of sputum and reagent and stir slowlv with a glass rod for 10 
minutes Transfer to a largo tost tube and, whde slowlv stirring, he it gradualh in a water 
bath at S5 to 90“ C 

Pour in a sedimentation cup (or centrituge) After three hours (if sedimented), pour 
off the supernatant liquid and make smears from the sodimont Stain as usual 
A second rapid method is thus described 
Prepare a 13 per cent solution of gelatin and filter while hot 

Heat the sputum fifteen miuiites in a water bath and when it is a homogeneous mass, to 
10 0 e of molted gelatin add 5 c c of heated sputum and 5 c c of ligroin in a test tube Cork 
the tube and shako thoroughly for thirtv seconds 

Place the tube in cold water until the gel itin sohdides Then pour off the ligroin, scrape 
the surface of the gelatin and use the scrapings for smears 

The author recommends 4 per cent sulphuric acid for decolorization and well diluted 
methylene blue for countorstaining 

TUBERCUXOSIS, Costa and Bed Cell Sedimentation in Laryngeal, Rubinstein, C Am Rev 
Tub 27 92, 1933 

An evaluation of the Cost i reaction and a comparison with the red cell sedimentation re 
action are presented, the material used for this purpose being 75 cases of pulmonary tubercu 
losis complicated by lary ngeal tuberculosis 

Before instituting anv radical form of treatment it is highly important that the phthisic 
lary ngologist secure accurate data regarding the patient’s pulmonary process and his iiumuno 
biological status 

The author recommends as a determinant of pulmonarv activitv, in addition to sediiiien 
tation reaction, the Costa reaction 

The Costa and sedimentation reactions disclosed a complete parallelism in cases of far 
advanced disease In latent cases and those with moderately advanced disease there was a 
disparity between the tw o reactions that fav ored the Costa in sensitiv ity 

Both reactions were found to be of value in differential diagnosis between simple and 
tuberculous laryngitis 

Tuberculosis of the larynx widens the indications for chest surgery which, when applied 
at the proper immunobiological phase, is a most powerful w eapon in effecting a complete cure 
of laryngeal tuberculosis 

It IS the author's opinion that the Costa reaction uiav be emploved profitablv in the 
laryngeal tuberculosis clinic as an objective method for decision as to activity and as a guide 
in the treatment to be emploved 

DEXTROSE, Normal Renal Threshold for, Campbell, R A , Osgood E E , and Haskins, H D 
Arch Int Med 50 952, 1932 

The authors studied 34 persons, 22 of whom gave satisfactory results Their conclusions 
were that fdtrates obtained by Somogyi’s zinc sulphate sodium hv droxide method of precipi 
tating blood proteins give true sugar values within a range of 7 mg per hundred cubic 

centimeters 
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iiltritci obtaintil b\ the tiiiiK'^tutu iirtcipitutioii rntthod Ki'C rtMiIts uithin a iiarrou 
rant,e, aM-rapn;; 21 mt; holier than the trm MiKiir, heme, tiiiiustato methods arc tliiiitalK 
sati.facton, ind this fitter, J1 iiif,', >-aii ht u-td to transpo-ie results from one method to tho 
other 

It sttnib to be impossible to produto an lllmelltar^ t;h tosuria iii bome normal persons bv 
the infttblion of largo imonnts of dextrose 

The renal threshold for true sugar Mints from 09 to 228 mg per hundred oubic centt 
nietcrb, SO per tent of eases h i\ ing Miluts that r iiigt from 1 10 to 100 mg 

If a normal renal threshold is to be gntii, it must alloM for tvido variation The authors 
suggest, from the probable error of 11 1 mg and tho mean of 151 mg of this series, a probable 
range of from 101 to JOO mg for true sugar, or from 121 to 220 mg if the tungstate prccipita 
tion method is used 

BLOOD, Macroscopic Examination of, M introbe, M M Am T M fee 186 38, 10 i ’ 

The following procedures arc adeocated and dcbcribed 

a senes of const cutitc steps iihieh are simple and ma^^ be ijuiehle performed, it is 
possible by the use of a single instrument, a modified hematocrit, to g iin leeuratc ind \alu 
able information concerning tho blood 

1 Five cubic centimeters of blood arc drawn from a vein with a drv ringo and needle 
and placed in a small bottle containing 10 nig of potassium oxalato with which the blood is 
thoroughlj mixed 

2 Tho hematocrit is filled to the “10” mark bv means of a capillary pnpettc and scdi 
mentation rate is determined Tho sedimentation rite serves as a guide to tho presence and 
intensity of organic dcstructiv e or infectious disease 

3 Tho filled hematocrit is next ccntnfugali/cd until no further packing of tho corpuscles 
takes place The v olume of packed red corpuscles, and the v olumc of packed Icucocj tes and 
platelets maj then bo road 

The volume of packed red cells is an accurate index of the degree of anemia and is more 
easily and more accurately measured than even of the red cell count It also sen es to correct 
the sedimentation rate of the blood, as above determined, for the influence of anemia or poly 
cjthemia Furthermore, if the red cell count and hemoglobin value of the sample of blood col 
lected for hematocrit studies has been determined, the mean volume and hemoglobin content 
of the red corpuscles may be calculated The latter information is of great value not only in 
differentiating the anemias but also in serving as a guide to the typo of treatment which may 
be expected to be effective 

The volume of packed white cells and platelets serv es as a rough guide to tho cpantity of 
these corpuscles in tho blood 

4 Finally, the icterus index of the plasma may be read and this, in the absence of liver 
disease, biliary obstruction and carotinemia, serves as a useful guide to the degree of blood 
destruction 

DEXTEOSE TOLEEANCE, Decreased in Acute Infectious Diseases, Williams, J L , and Dick, 
G F Arch Int Med 50 801, 1932 

The scries studied consisted of one hundred and eight patients, including sixty seven pa- 
tients with scarlet fever, seventeen with diphtheria, eight with pneumonia, five with influen 
/a, three with acute tonsillitis, three with measles and one each with erysipelas, encephalitis 
mumps, epidemic meningitis and poliom} clitis Ten normal subjects are also included 

The authors state that glj cosuna occurred in 41 per cent of patients with acute infec 
tious diseases The largest av crage amount of dextrose was excreted by the patients with in 
fluenza and miscellaneous acute infections 

This glj cosuna is accompanied by a lower carbohj drate tolerance, as shown by dextrose 
tolerance tests and blood sugar curv es both in acute infectious diseases and in expenmental 
infections in animals ^ 

Administration of insulin improves the dextrose tolerance in acute infections 
This work suggests that in infectious diseases there is often an iniurv to the islets of 
L iiifjCrlians \\ ith u lessened i>roduction of insulin 
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Books and Monographs tor Rlmcw should be scut direct to tlio Editor, 
Dr Warren T Vaughan, Profcasioual Building, Richmond, Va 


Streptococci m Eelation to Man m Health and Disease 

T he student of modern baetcriologj, indeed, even the easual obscner of the variet) and 
multiplicity of its recent advauees must perforec feel that inauj of its later deielopmcnts 
have primarily emphasized the inherent \astness and eompleiitv of the subject 

Particularly niaj this be said to be true in the studj or that es.ecedinglj extensile and iin 
portant group, the streptococci, the miportaiicc of which as related to the production or disease 
and the complexitv ot nhieli as concerns their species specific activities and differentiation is onli 
recentlj becoming fullv appreciated 

Initiated, perhaps bv the outstaudmg contributions of Brown in the establislmient of the 
basic classification non gcuerally accepted, the literature upon the streptococci has assuined 
mammoth proportions culminating in the csLeediuglj compreheusne nork of the Thomsons 
working in the Pickett Thomson Laboratories 

To correlate all this work and to present it m a suecmct yet comprehensive fashion is the 
purpose of Dr Williams’ book 

That some such attempt has been greatlj needed will readilj be granted That it has been 
done by one so well fitted by experience and extensive personal mvestigation in this field assures 
the reader of a well plarmed and equallj well executed i olumo practicall) indispensable to the 
librarj of the bacteriologist as nell, mdeed, to alt iiitensted in the study of disease 

The first three chapters present a general resume oi the subject and mclude a historical sur 
vev and classification, a discussion of general characteristics and their utility in the differentia 
tion of species, and the incidence and general eflfect of these organisms on man 

Subsequent chapters are devoted to the relation of streptococci to local infections, to gen 
eral infectious, to streptococci in erysipelas, in scarlet fever, m septic sore throat, to a discus 
Sion and tentative classification of Beta hemolvtic types, to streptococci in rheumatism, arthritis, 
and albed conditions , in diseases classed as v irus diseases , and, finaUy , to general considerations 
The bibbographj of twenty seven pages is appended 

The format and general make up of tlit book are in keeping with the productions ot this 
publisher Typographical errors are exceptionally few 

There can be no doubt that this volume is a contribution of the first importance, that it will 
be received with acclaim by bacteriologists m general, and that it will remain as a standard ret 
erence for some time to come 

It can be recommended without reserve 


The Sputum — Its Exammatiou and Clinical Significancej 

I T IS quite true, as the author states, that with exception of certam routine studies such as 
search for tubercle bacilli, examination ot the sputum is becoming to a certain extent a lost 
art with a consequent failure to obtain information that is of paramount diagnostic significance 
in certain eases 

The author in this monographic volume has compiled and correlated various observations on 
tsamination of the sputum so that they are readilv available in compact form It is intercstmg 
however after careful perusal of the volume to note that little of new Ins been added to our knowl 
edge of the sputum in the recent years 


♦Strentococci in Relation to 3Ian in Health and Disease B> jiX. W 'WUltams ilD 
i<!‘!i‘itant Director Bureau of Lahoratorles Department of Health Iven York Cloth 
Sen nines 7 plates Williams ’Wilkins Co Baltimore 3Id r.n« j -xr-n 

_60 pa^ Snutum Its Examination and Clinical Significance j S 

jT/iO P . iPptpT* S&nC Bri£rti3.tn JSoSDit^l AssistJint fn 

'hnol^^Formerly Associate Phi slcian and Director of Pulmonary Clinic Massachusetts 
G^\iera°HoXltal Cloth 167 pages The Macmillan Company Aew York 193„ 
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The author's maro^copio routine consists i.i the prep ir itio.i ol tour sinks, one unsHiiaa 
mother sfiiucil tor tubercle bacilli, the third with Smith's Gram Los.u St i.u and the lourth uith 
the Fontana Stain for ViiiLCiit’s organisms Uc cerj propcrlj emph isi/cs the import iiiee of 
search for pirasitic luugi 


Clmcal Atlas of Blood Diseases 

T he book, arranged is a comcnicnt siiiill h iiidbook, contains i senes of most excellent 
colored plates representing the blood smear in \ irious disc ises The first eight plates depict 
the various blood elements, crethroei tie ind leueoevtie, norm il and abiiornui, which iiiaj appear 
in the circulating blood, irraiiged m the order or tlnir deielopmcnt il sceiuence Plate 1 depicts 
the development of gnnulir Icucoevtcs, PI itc 2 ot Ijiiiphoevtes, Plite 3 of the erj throe} tcs 
Plato i depicts the vanetus ot nneloblasts and premvelocUes , Plate 5 of the granular kuco 
cptes, Plato C megakar}ocvte 3 and normohl ists, PI itc i other abnormal cellular elements of the 
blood, and Plate S t}pes ot ncutrophibc granul ir leucoe}tcs The remaining thirt} plates depict 
typical pictures in the various blood diseases 

For reference value both iii teaching iinl in diagnostic work this compact volunio inll iind a 
very useful place 


Anatomy and Physiology •• 

B HMt'ST’S Textbook ot Auatomv and Physiology tor Xursts, edited hr Dr Weeder, is now in 
its sixth edition Its arrangement follows very much that of preceding editions and the 
volume can be well recommended tor the use of nurses and others w ho w isli to acquire a good, gen 
eral knowledge of the structure ot the human body and its functions Anatomy and physiology 
are correlated throughout the book rather than being kept separate and distinct 


Biochemistry in Internal Medicmef 

A COilPACT volume on normal and abnormal physiology as it can be studied clinically by 
biochemical methods Ot value as a students' textbook and a reference manual Subject 
matter includes carbohydrate, protein and cholesterol metabobsm, the metabobsm ot chloride, 
calcium and phosphate, acid base balance, respiratory exchange, diabetes, renal function, hepatic 
function, pancreatic function and kindred subjects The last chapter contains a concise outline 
of ehmeal chemical changes in various disorders, indicating the nature of studies that should be 
made m each of the diseases and the findings usually observed 


Man and Microbesi 

A MOST enjoyable written primer for the laity on the history of bacteriology and its appbea 
tion in agriculture, industry, public health, and medicine Abundantly illustrated and 
written by an authority on the subject Tvot too long 


*C>inical Atlas of Blood Diseases By A Plney hLD ^LR C P Director of Futhnlnp- 
leal Department The Cancer Hospital London Consultme Pathologist Chelmsford Hof ’ 
nital and Stanley XVyard ^LD MPCP Physlc.an, The Cancer Hospital London ami 
^ Hospital Second Edition With 3g illustrations 31 in color klotlf 
pages 105 P Blakiston s Son and Companj Inc Philadelphia 1932 ^ cloth 

Anatomy and Phisiology for Training Schools and other 
Instltu^ns by Elizabeth R Bundy 5LD Pormerlj Adjunct to the Professor of A^^oSSj 

Pennsjlvania and Superintendent of Connecticut Tram^ 
New Haven etc Sixth Edition Revised and Enlarged hv S Da^a 
Weeder VLD Instructor in Anatomy University of Pennsjlvanla Cl^h 
P Blakiston s Son and Companj Inc Philadelphia 1930 • 1-16 pages 

m_^, tBloch^jmlatry In Internal Medicine By Max Trumper PhD CUnic-^i 
Charge of the Laboratories of Blochemlstri of the 

Punk MD Sutherland H Prev^t Professo^of TOeraplhtlc^at Elmer H. 

Cloth pages 151 with illustrations V l“^S^L?ersTo"m‘!,l"n^^ 

w-fth -<1 Assef^iai-es^in 
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EDITORIAL 


Suprarenal Hemorrhage xn the Newhom 

A lthough at any age the adienal glands aie essential to hie, theie is etideuee 
that they subseite a special function din mg the antenatal peiiod In the 
fetus the adienal, like the Inei, is piopoitionately veiy much laigor than aftei 
biith At birth it is about oue-thiid the size ot the kidney, while m the adult it is 
about one-thii tieth of the size of the kidney 'While the individual gi oiviug to adult 
size luci eases in weight about twenty times, the adienal glands meiease onh to 
about double then oi igmal weight The antenatal adi eual is especially i leh m eoi - 
tieal tissue, tlie seeietion of nhich as we shah see appeals to sei ve an especialh im- 
poitantiolepiioi tobuth 

Immediately aftei butli piononnced stiuetuial changes become mamfest in 
the oigan The inuei oi eential eoi tieal lai eis chsmtegiate and aie leplaced with 
yaseulaiized connective tissue Only a leiy small poition of the coitev immedi- 
ately beneath the capsule escapes this degeneiatu e pioeess The medulla appeals 
to <riow into the new connectne tissue iiame woik, leplacmg the foimei mnei 
layei of the oi ignial eoi te\ 
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These t'li iiitres ateclcail\ iceoj'JiiAiblc in tlvc iust two w'ccks of life Ihej aic 
sloivhoweiei and do not icaeh tKcu '^loatest sta-'e until about the end ol the lust 
jeai Regenei ition ot coitical matciial uimmenees m the second yeai and accord- 
ing to Gold?ieliei and Goidon docs not icacU lull deieiopnicnt until adolescence 
These authois in i leciew ot the subiect conclude tliat in all piobabilitv the 
cortical hcpeiplasia in total hte is connected with tlic lespiiatoiy jiietabohc needs 
ot the fetus Thej bchcce that huge amounts of eoitieal mafeiial aic necessary 
during tetal life to inaintaiii tissue lespuatton Aftei bn th, noth the onset of les- 
piratioii and the luciease ot o\i gen tension in tbe blood, lessci amounts of coitical 
hoinione aie retjuired to inaiiitaiu tissue lespiiation <iiid tlie coite\ tlieiefore in- 
volutes to some extent The o\j gen tension in the blood is liighei altci bath than 
piioi thereto Compaiable obseications haie been made in cianid poisoning and 
beri-beii In both conditions tissue icspiration is intcifcicd with and theie results 
a eompensatorj^ hypertiophv ot the adicnal coitex Appaiently the adi dials at- 
tempt to pioduce moie coitical hoimone, to oieicome the inipaiied tissue icspira- 
tioa in cluonic cj anid poisoning 

The supraienal gland is one ot the most vasciilai tissues it not the most vascu- 
lai m the body Each minute six times its w eight of blood passes tin oiigii the organ 
It IS not suipiismg therefore that occasionally dui mg the involutional y pioeess 
of this extremely casculai oigan hemorihages occur which may become sufficiently 
ex-tensicc to be piodiietue of semptoms Massue supiaienal hemoirhage in the 
newborn was first desci ibed in 1837 and it has been i eeorded many times since At 
first it was desci ibed only as a postmortem curiosity and for a long time it has been 
felt that the sjmiptomatologj" ot adrenal hemoiihage was so obscure that theie ivas 
little probabihtv of establishing a svauptom complex which would facilitate ante 
mortem diagnosis and tieatmeut In recent >ears, howeiei, attempts have been 
made to do this, often with success Two of the more recent contributions on this 
sub 3 ect, those by Goldziehei and Gordon and by Arnold have seiwed to emphasize 
the importance of the disease, the possibility of its clinical recognition, and the cura- 
tive therapeutic possibibties 

The phenomenon is especiallj’’ apt to manifest itself m the first few days of life, 
following the same time range as that of hemorrhage of the newborn, and may be 
but a part of the picture of this condition , or it may occur following birth tranma, 
asphyxia, eclampsia, or as a complication of syphibs, hemophilia, extensive bums, 
diphtheria or embirome cj'stic processes It does occur occasionally at later ages 
Goldzieher and Goidon were able to collect reports of 37 cases of adrenal hemor- 
rhage m the newborn and 38 in oldei persons, in which chnical information was 
available and to these they added 6 additional cases 5 of which were diagnosed dur- 
ing life, making a total of 81 cases The lesions varied from small hemorrhat^es 
through diffuse hemorihagic infarction, to destructive hemorrhages, and massive 
hemoiihage which occasionally ruptures into the peiitoneal eavuty 

The important points m the symptomatolog}’- as outlined by these authors aie 
high fever, hemorrhagic rash, rapid respnation, cyanosis, convulsions and evi 
deuces of internal hemorrhage 

The fever may he a part of a general infection m which adi enal hemorrhao-e an- 
peais as a complication oi it maj oecui in the absence of infection The explana- 
tion offcied IS that the adrenal medulla paitieipates in the regulation of body tern- 
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peiatiue bj' stimulating the sympathetic iieivous si stem, and paiticulailj the thy- 
roid gland, while the coitex checks the heat piodiiciug actii ity of the thj loid It 
has been shown that destruction ot a sufficientli lai ge propoition ot cortical tissue 
pi oduces pvi evia, pi ovided thyroid function is unimpau ed These authois as well 
as Arnold howei ei point out that the tcmperatuie may lemam noimal, even iii mas- 
siv e hemoirhage, pi esumably w hen theie has not been too gi eat cortical desti uction 

Rapid lespiiation is sometimes so pionounced a sv niptom as to gi\ e rise to an 
eri oneous diagnosis ot pneumonia The tci m “ pseudo pneumonia of the newborn ’ ’ 
has been suggested as deseiiptne of the phenomenon Bilateral adrenalectomy in 
dogs results in rapid lespiiatioii and hypei v entilation o± the lungs The adinm 
istration of eoitieal hoiinone restores normal lespiratoiy late Goldzieher injected 
cortical hormone m a ease of adrenal hemoirhage, leducmg the rate from 50 to 31 
per minute The function of the cortical secretion in controlling tissue respiration 
has been discussed above and piesumablv the rapid lespiiation observed in some 
cases of adrenal hemoiihage is a lesult of cortical destruction This symptom is 
said to be more pionounced m the new born than m older childien oi adults with 
adi enal hemoi iliage 

Hypoglycemia also oecms, probably due to medullaiv insufficiency 

Arnold emphasizes the diagnostic importance ot the symptoms of internal 
hemoirhage with collapse, comparable to those observed in ruptured ectopic preg- 
nancy, often vyith a palpable abdominal tumor in the legion of the Icidnevs, pro 
nounced abdominal distention, sometimes with a bluish discoloration, sometimes a 
doughy consistency to the abdomen due to rntiapeiitoueal blood, and often pam 
which may be e\cruciatiug Not infiefiiiently, particularly in massive henioi- 
ihage, the symptoms of shock may be so pionounced as to entiiely mask the pre- 
yiously enumerated symptoms referable to endocime disturbance, as pyievia and 
rapid lespiidtion 

Tieatment IS directed against (a) the niter nal hemoiihage, (b) the adrenal m- 
suffieiency and (e) the hvpoglj'ceraia It has been suggested that tlie convudsious 
sometimes obsei v ed may be hypoglycemic m or igin As has been shovra by Ai nold 
and others prompt transfusion may sometimes be life savnng In those cases in 
which the hemoiihage is a pait of the pictuie of the hemoi rhagie diathesis of the 
newborn transtusion may be looked upon as cuiativ e as well as palliative The ad- 
ministration of cortical hormone appears logical and has been employed in one 
case by Goldziehei and Gieenwald with beneficial results Glucose is, of course, 
indicated to combat the hypoglycemia While death usually occurs early the lU- 
ness may last for several days One patient succumbed on the fortieth day' of the 
illness 

Recognition of the fact that during its inv olutionaiy phase diiectly aftei 
birth the adrenal gland is especially subject to hemoiihagic incidents oi catastro- 
phes, and Imowledge of a faiily cleai cut symptom comple\ should eventuate in 
moie frequent and eailier clinical recognition of supiaienal hemoiihage, with con- 
sequent nici eased incidence of lecovery — W T V 

REPEREHCES 

Alas A , and Gordon, Alurray B The Syndrome of Adren-U Hemorrhage m the Hew 
’ ^'ocnnology 16 165,1932 ^ 

A nold Douglaa P Massive Suprarenal Hemorrhage in the Hen Born Intant, Am J Dis Child 
’ 40 1053,1930 
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^a^lous couutiies, the isolation ot similai, but seiologically iinielated organisms 
has been made b> many iiuestigatois Chief among these MOikeis lia\e been 
the following Plexnei,-^ Stiong and ilusgiaie'- ivoiknig in ^Manila in 1900, 
Kiiise^^ in Geiniam in 1900, Park" at Seal llaiboi, Mt Descit, ^Maine, in 1902 
Dmal and Bassett*® at Baltimoie in 1902, Diual and Shoiei,-* 'Wollstein, ® 
Kendall,®® Hiss and KusselP-' in 1903 , Sonne**® in Deiunaik in 1915 , d’Ueielle®- in 
Fiance in 1916 , ^elmelP® in Sweden in 191S , Hita'® in Japan in 1921 , Hoshi®” in 
Manehiiiia in 1929 

Thjptta'® has dnided the mieiooiganisms studied bj’’ these im estigatoi s into 
tliiee gioups The niembeis ot each being independent tioui the othei two (1) in 
teimentatiie poweis, and (2) in seiologic leactions The identification of these 
stiains as the agents lesponsible toi the maioi poition ot this well lecogiured 
chnital condition his lepeatedh confiimed 'shiga s concept oi baeillan disenteij 

A eonipi ehensii e leiiew ot the liteiatiiie indicates that imasions with dys- 
enteiy bacilli ha\e been woild-wicle in then oceuiience, and that epidemics weie 
puticulaih numeions dining (he peiioil iioin 1927 to 1932 Djseiiten due 
speeificalh to the mcmbeis of this gioup designated as B djseuteiiae bonne 
have been iieciuently lepoited lollownig the publication of Sonne m 1915 

Duiing the last five jeais seveial oases ot spoiadic dvsenteiy have occiuied 
in this distiict In 1929 dm mg the months ot August, Septembei, and Octobei 
a small epidemic (about toitv cases) ot intantile dvseiiteiv was inanitested 
heie A lelativelj high peicentagc ot those who weie intected and less than one 
jeai ot age succumbed to the disease Oiganisms ot the dvsenteiy gioup identi- 
fied by cultuial and teimentatioii leactioiis, weie legulailj lecoveied tiom the 
patients As a eontiol duiing the intcival tioui Januaiy to July, 1930, tlie 
stools tioni 100 liealtliv mtants weie examined and no membeis ot the dvsenteiy 
gioup weie isolated tioin aiiv ol the specimens A similai studv hj CastellanP on 
iioimal individuals tailed to detect oiganisms ot this gioup iiiidei oidinaiv con- 
ditions 

The pieseiit papei is a lepoit of an investigation ot anothei iiioie extensive 
and somewhat moie acute epidemic ot intantile djseiiteiy winch appealed lu 
this communitj latei m the same veai, i e, tiom Tuly, 1930 to Jaumiv, 1933 
The incidence of the disease was gieatest duiing the latei pait of August and 
thioiighout the month ot Septenibei (It is ot mteiest that an epidemic of 
intantile cliaiihea was pieseut at the same time in Detioit, some 59 miles flora 
Flint Poole et al ***’ attei a limited bacteiiologic studj weie unable to satisty 
themselves that membeis of the djsenteiy gioup weie lesponsible toi the epi- 
demic ) 

Eight} -nine cases weie studied 67 ot these weie hospitalized, and the le- 
niaiuiiig 22 vveie taken caie of in then homes Dvsenteiy bacilli weie leeoveied 
tiom 60 ot these individuals It was tonncl that the geims which weie isolated 
duiing the coinse ot this investigation fell into tlnee gioups, and in the following 
pages thev will he leteiied to as T}pes I, II, and III, lespectivelv It is to be 
noted that this designation does not eoiiespoiid to the Types I, II, and III of 
Thjptta The tollowing vvoik w is earned out to cliscovei it possible the causa- 
tive agent lesponsible foi this epidemic, and it is believed that tins objective 
was attained 
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MI 1HOU3 VVl'UiMljS 

The Iwsie medium \\as piepaied fioni “Lemco'’ meat extiact Ihe liquid 
compoueut \sas made b> addmi' j i'lams of c\tiact to each litei of uatei , to tins 
solution Mas added 1 pei cent Diico Bacto Peptone and 0 5 pei cent ^aGl, the 
medium uas then adjusted uitli X/1 NaOII to a leaction ot P,r 7 6, attci nliieh it 
was boiled and filteied A-ai, 2 pci eent, Mas added to the bioth to be used in 
the prepaiation of agai plates and slants The biotli and a-ai iiicdiuiiis Meie 
placed in loin IjOinm tubes and autoclaicd at 110° C foi tMmiity minutes 
To prepaie the' plates, the agai medium Mas liquefied be heat and then cooled to 
45° C befoie pouiing into Pctii dishes, about 12 cc qu<iiitities Meie placed in 
the dishes and then alloMcd to soliditv, the Matei of condensation collecting on 
the surface of the agai Mas lemoved b\ cvapoiation betore the plates Meie used 

Glf/sswaic —All glassMaie Mas thoiougbh cleaned and diied, tubes wcie 
plugged Mith cotton and subjected to die heat steiili/ation betoie being filled 
Math medium Petii dishes (100 x 15 mm ) MCie Miapped in hea\y manila papei 
and steiilized by dij heat 

Special Medium', — Poi the fci mentation tests six difteiential mediums were 
emploced , glucose, lactose, sucrose, maltose, mannitol and ihamnose Stock solu- 
tions of these substances m 20 pei cent strength Meie prepared m distilled watei , 
from these the final 1 per cent dilutions in biotli wcie made and Andiade’s 
mdicatoi® Mas added to detect acid pioduction The hj diogen ion coneentiation 
of all mediums was deteimmed with a Quinhjdione electiode, both befoie and 
attei steiilizatioii These solutions were adjusted to a final hydiogen ion concen- 
tiation ot 6 8 Muth N/1 NaOII Sterile Durham tubes (100 x 1 5 mm ) containing 
inverted iials (40x10 mm) were then filled one-tbird The tubes were subse- 
quently placed in an Arnold sterilizer and heated for twenty minutes on three 
successne dajs After inoculating into the vaiious mediums, as a matter of 
conveiiienee in reading the tests, the fermentation tubes were placed in open 
wire lacks holding four rows of ten tubes each 

Litmus Milk — The ordinary litmus milk was employed A concentrated 
solution of litmus ivas added sufficient to color the milk a deep blue This was 
sterilized by the fractional method 

Agglutination Technic — In the serologic tests, tubes (75 x 10 mm ) of resist- 
ant glass were used Copper racks containing three rows of ten holes each are 
eomenient Sterile graduated pipettes were selected in making the serum dilu- 
tions and in delivering the antigen suspensions The antigens were groivn on 
plain agar slants for eighteen hours They were then washed with normal saline 
containing 0 4 per cent toimaldehyde The antigen suspensions were then fil- 
tered through sterile filter paper and made up to a standard density The 
immune serums, Shiga, Hiss and Plexnei, were commercial preparations,! and 
the Sonne immune serum was kindlj supplied by R L Nelson The serum 
dilutions (from 1 80 to 1 20,000) Mere prepared in sterile tubes (150x15 mm ) 
by the addition of saline It is to be noted that these dilutions were used within 
tliutv minutes alter thej Mere pieiiared 


UnUed''smur‘‘“-‘^ Pt 'johntton and Broun ^nf wJlch’'Ldn?ckle in" th^ 

tThtsc scrums were obtained from Parke Da\ la fi. Companj 
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The antigen suspension was added in 0 3 cc cpiantities to 0 5 c c volumes 
ot the seium dilutions which had been placed ui ten small test tubes (73 x 10 nun ) 
The tubes nere then thoioughh mixed and shaken foi two to tluee iiuuutes, 
attei which the} weie incubated at 37° C foi eighteen lioius and the leadings 
noted A senes ot eontiol tubes weie made with the pedigieed antigens and 
studied simultaneously with the antigen suspensions ot the oiganisin isolated 
fiom the patient The maxiinum titei of Tyiie I, II, and III as well as the con- 
tiol antigens, aie presented in Table II Picquenth theie was no agglutination 
with the antigen in low dilutions ot the homologous seium, while with the same 
seium in liighei dilutions the antigen did giie agglutination, the well knoivn 
pioagglutinoid zone phenomenon 

ISOmVTION' AND 101 NTUICVnOX 01 ' ORGVMS'US 

Stool specimens weie brought as soon as obtainable to the laboiaton Ap- 
proximately 3 gm ot the suspected mateiial was tiansleiiecl into tubes 
(100x15 mm ) coutamnig about 5 c e ot steiile bioth The suspensions weie 
thoioiighl} mixed by lotatmg the tubes between the palms ot the hands for tluee 
minutes These were then allowed to settle out at looiu tempeiatiue for fifteen 
minutes, thus giiing a suspension that was free iiom laige pai tides foi piepai- 
nig the dilutions 

A platinum loop (2 mm ) was used to tiaiistei samples of the supernatant 
mateiial Two dilutions were made fioiii each specimen as follows Dilution 1 
contained the 3 gianis of lutected mateiial suspended m o ec of hioth, fiom 
this Dilution 2 was piepaied hi tiansteriing 3 loopfuls of Dilution 1 into 2 cc 
of steiile bioth A looptul ot suspension was taken from each tube and placed 
upon the surface of a solidified agai plate and then spiead hi means ot a steiile 
bent glass lod Bi this method, following incubation the desired nnrabei ot 
colonies, 25 to 100, was usiialh obtained on each plate 

The study of the giowth appealing on the agai smface pioced to be 
extieraeh inteiestuig because of the lanetc ot colonies piesent It is notewoithy 
that plain agai mediinu^^ was used and gave excellent lesiilts in the difteiential 
study of the colonies, howevei we oidinarily select eosm-methyleue-blue oi 
Endo’s medium foi this t}-pe ot woik because of the additional aids for identifi- 
cation Obseivatious weie made after sixteen hoiiis’ incubation, the colonies 
being first exanuned b} tiansmitted light, then against a black backgiound (an 
impiovised boaid coiered with black paper) An oidinaiy hand lens was em- 
ployed in this examination Isolated colonies weie maikecl and leexainined 
mieioseopicall} with the low power lens Material was tiansfeiied with a 
platinum wue fiom the well separated colonies into lactose bioth contained in 
fei mentation tubes, and then uicubated overnight The pieliminaiy use ot 
this medium eliminated all laetose-feimenting strains A loopful of the cultuie 
was lemoved fiom those tubes m which theie was no aeid oi gas production and 
examined both in hanging diop and in stained inepaiations Information le- 
gaiding the size, shape, and stiuetuie of the eell was obtained in this maimei 
and confiimed by the Giam stain Those organisms which showed no acid oi 
"as pioduction in lactose broth weie then inoculated into the following mediums 
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glucose, hictoso sutioso, iiiiiltose, iiuinnitol, utul iliciuiiiosc toiituiiied iii DiubuHi 
tubes, aftci inoculation, thcj ’iveic incubated at il° C and readings ^\ele made 
at tueutc-foui-liom intei\als foi ninety si\ houis Contiols ssitli each sciics 
c\eie made concouutantK both \Mtb stock laboiatoij sti<iius and uninoculatcd 
tubes (to clietk the indicatoi) on all ineduiins employed (Table I) From the 
action of the organisms on the special mediums, tliej neie divided into tliiee dis- 
tinct types These special nicduiins although not as leliable as sciologic tests 
aie mcaluable as a lapid diagnostic nictliod toi distinguishing bctuceii the 
\aiious stiams 'In tact, as justii icinaiked bj Jloigan, more \aiieties can 
be cMcientiated m this i\aj than b\ using meieb biological methods”^ In 
ordei to ha\e mateiial asailable foi furtliei stndj, subcultures ueie made on 
plain agai befoie discarding the tei mentation tests 

Aftei the epidemic, during the months of Deccmbei and Tanuai>, the 
fermentation tests ueie repeated The same loiitiue uas emploicd as m the 
original procediiie, excepting that the leadings neie taken rathei fieqiientl^ 
(e\eij twentj-toui hours) foi a peiiod of thiee ueeks This method uas used 
for the purpose of noting anj dela\ed leimentation Tepe II, ivhich uas isolated 
tiom scienteeii cases, shoued latent fci mentation ot lactose up to se\en dajs 
Characteristic leadings Mcie usually obtained uith tlie othei tuo types at the 
end ot ti\entj-foui houis (Table I) 


Tvble I 
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TiPES 


^0 OP 
CASES 


Tj-pe I 
Tj-pe II 
Tjpelll 
CONTROLS 
Shiga* 

Hiss 

Plctner 

Sonae* 

Metadjsentericus A* 
Ccylonensia A (A D ) 
Ccylonensis A (S H ) 
Ceylontnsis A (P D ) 
Ccylonensis B (R IV ) 
Shiga* 

Hiss 

Plesner V 
riexner W 
Flc'cner X 
I’le'cner Y 
FlcMier Z 


26 

17 

17 


3in,E 
96 HR 


AC 

A 

K 

AK 

AK 

K 

A 

AC 

AC 

AC 

AG 

AO 

AK 

AK 

AK 

K 

K 

K 

K 


•A add 

alkaline AK acid to alkaline 


_ ^ =*"<1 sas AC acid and clotted K, 
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CULTOR\L VXD MORPHOLOGIC CHAR VCTERISTICS 

Method — Plain agai plates weie piepaied ami when solid and tiee fioni 
water of toudeusation a loopful of a ^onng broth cultuie nas tiansfeued to the 
centei ot the plate and subsequently spiead with a sterile bent glass lod After 
sixteen to eighteen liouis incubation at 37° C an examination ot the plates showed 
the piesence of tluee distinctlj difteient \aiieties ot colonies It was extieiuelv 
mteiestmg to note that all ot the stiains belonging to any one of the thiee types 
based on the fei mentation leactions piodneed siinilai colonies, theiefoie colon} 
appeaiauee was an additional means of sepaiatiug the stiains The cultuies weie 
placed into thiee groups T}pe I, II and III on the basis of iei mentation leae- 
tion, colony tjpe and seiologic i espouse 

Type I — All plates stieaked with suspension of organisms belonging to tins 
tepe showed on luacioscopic examination loiind glistening, moist tiansluceut 


T VllLE II 

Differextlm, Agolutix \tio\- Eeactioxs op Pvsexterx Ohgvmsms XVitii Immune Sepums 



\0 OP 

SHIGA 



firm 


NO Oi 

SO\"N*E 

ORGAMSi£ 

CA.SES 

ANTISERUM 





CASES 

tXTISEBUM 

Trpe I 

1 


1 

100 

1 

400 

1 



3 

- 

5 

- 

5 

1,000 

5 

- 


2 

- 

2 

- 

o 

2,000 

2 

- 


2 

“ 

2 

- 

2 

5,000 

2 

- 


2 

- 

o 

100 

o 

5,000 

2 

- 


2 

- 

o 

200 

t> 

5,000 

2 

- 



- 

1 

2,000 

1 

5,000 

1 




200 

■» 

- 

> 

5,000 

2 

- 



400 

1 

100 

1 

5,000 

1 

- 


3 


3 

100 

3 

10,000 

3 

“ 


2 



200 

2 

10,000 

2 

-- 


1 

- 


1,000 

1 


1 



2 

400 

2 

200 

o 


o 


Type II 

17 

- 

Q| 


m 

400 

m 

2,000 

Type III 

17 

- 

17 

- 

14 


mm 

- 






3 

400’ 

mm 


COyTJSOZS 









Shiga’ 


5,000 


- 


100 


100 

Hiss- 


~ 


200 


1,000 



nexher 


100 


- 


5,000 


~ 

Sonne* 


- 


- 


400 


2,000 

Metadysentencus A’ 


- 


- 


400 


1,000 

Ceylonensis A (AD) 




- 


400 


2,000 

Ceylouensis A (SH) 


— 


- 


400 


1,000 

Ceylonensis A (PD) 


“ 




400 


2,000 

Shiga” 


2,000 


— 





Hiss 




200 


— 



Flexner V 


200 


100 


2,000 



Fle'tner W 


— 




5,000 



Flexner S 


- 


100 


1,000 



Plexner T 


SO 


200 


10,000 



Flesner Z 


100 


400 


10,000 




‘The titer Is the highest aiiuiion oi uie serum wnica cause 
„o-„-i,.tlTiation of bacteria (3t or better) -indicates negatiie 
agglutin later isolated from these tliree cases 

3 4. 5. 6 See footnote Table I 
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bluiblMNhite colonies o£ tiom 2 to 4 mm in diametei Tjpon tuithei incubation 
the Lolouies ineicascd in si/e IIo\\e\ei, the edfic n.is no lonyei leyuifU, but 
became eienatcd ilicioscopic extimiimtioii altei sixteen hoiiis j^iontli shoned 
slioit lods A\ith sliglitlj loundcd ends, and tliose neie dceoloii/cd b\ Giiim s 
method The axeiage si/e ot the cells was 1 to ‘1 micions in length and 0 5 to 0 8 
micioiis 111 bieadth The oigaiiisms obt<iiiied both fioin the bioth cultuies tind 
from the colonies on the agai plates mcic noniiiotilc 'the gcneial appeal iince ot 
the colonies, the moiphologic appeaiance of tlie bacteiiuni, the teiinentation 
leactioii and agglutination lesiilts 1111011 coiiipaied with tlie contiols and the 
pubbshed data of othei woikeis indicated that this t\pc belonged to the Plexnei 
group (Tables I and II) 

Organisms belonging to this tipe were iccoicied tiom tweiit\-six of the 
infectious Eight deaths occuried among the childien undci two jeais ot age 
in this gioup Tj'pe III, to be desciibed latei, was sinuiltdiicouslj isolated tiom 
foul of these eases which had teiininatcd fatallj 

Type II — These strains. Tables I and II, weie identieal in then feimentatiie 
and agglutinatn e leactions ivith the contiol ciiltiiies of B djsenteriac Sonne 
Aftei sixteen houis’ incubation tlie colonies weie tound to be loiind, smooth edged, 
slightlj opaciue and moist, with a bluish tinge, and vaiied 111 size from 0 5 to 2 0 
mm On continued incubation aU the colonies iisiialh acipiiied a definite blue 
tinge, the surface being somewhat convex and the niaigin smooth and legulai 
On rare occasions laiger colonies with iiiegulai boideis suggestive of R foinis 
were observed but subcultuies from these colonies gave the tjpical smooth S 
form Micioscopic examinations showed nonmotile, gram-negative rods varying 
from 0 8 to 2 micions 111 length and tiom 0 4 to 0 6 mieions in bieadth Occa- 
sional involution forms were observed Identification of these stiains by then 
earlj production of acid m rhamnose and latent fei mentation of lactose (three 
to seven days) classify them as B dysenteiiae Sonne (Table I) Serologic tests 
with this group are also comparable (Table II) Attention is called to the fact 
that Type II corresponds in its feimentation and serologic leactions with the 
strains of the Meta-dj senteriae organisms of Castellani (Tables I and II) 

Clinical Obseivations — This organism was isolated fiom seienteen cases, 
chiefly in children between one and seven 1 eais of age In addition, foui of these 


strains w ere recovered from the same number of nurses that had previouslj^ been 
on duty in the ward resented for colitis patients Moreover, in each of four 
families ivliereui there ivere two members attacked, the identical organesm ivas 
isolated from each of the individuals Indeed, it was noted that the second 


infection in the same family occurred approximately a week after the onset of 
the first The microorganisms which are included in this group always caused 
conditions 111 which the clinical manifestations were sudden and severe Bloodj 
mucous stools were passed frequently (6 to 15 a dayl, accompanied by a rapicl 
elevation in temperature (102° to 105°) The blood count, which was not chai- 
acteiistie, laiied from 12,000 to 18,000 white blood cells, with a coiiespondin" 
increase in poljmoiphonucleai leucoeites and a decrease in lymphocytes These 
sjmptoms usuallj ceased in seventy-two to ninety six hours Xo deaths were 
associated with the members of this group of organisms 

ype ZZr— The colonies on agai plates showed considerable lanation in 
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Size They 'weie lound and couve\, A\itli a glossy mucoid appcaiance On con- 
tinued incubation the colonies increased in size and transpaienci, often coalescing 
to ±01 ni a VISCOUS mass It noiild seem that the membeis of this gioup are 
mucoid valiants-^ of Tj-pe I since they fail to agglutinate in the pieseiice of the 
antiseiums of Shiga, Hiss, Flexnei, and Sonne as nell as homologous antisciums 
This fact is in agi cement nith oui obsei vations* on the mucoid Aariauts of B 
paia-tiphosus A, B psittacosis, B icteioides and B coh, lion ever, v\e have 
been unable to dissociate these mucoid foims to S tonus giving the chaiacteristic 
leactions of the PleAiiei bacillus The individual cells viere actively motile, 
shoit, and plump, gi am-iiegativ e lods The giouth of the membeis ot this 
gioup m lactose broth was accompanied bv the pioductioii ot acid and gas 
(Table I) Tbeie n as uo agglutinative abihtv obsei v ed vuth auj of the imimiue 
seiums when used viith these strains (Table III The colonial growth was 
aecompauied bj a distmctlj obnoxious, putnd odoi 

Clinical Obsei vafions — Stiains belonging to this tvpe weie found in sev'cu- 
teen of the patients In four of the fatal infections Tjpe I was also piesent 
Theie weie five deaths m this gioup foui ot which weie associated with other 
conditions, as follows thiee with mabiutiitiou, and one with broiichopneumouia 
The deaths oceuiied m infants less than one voai of age 

VNVLVsIS OP TABLES 

In Table I maj be found the leaction of all the cultiues and contiols on the 
special mediums studied The stiains of Type I show the chaiacteristie fei- 
mentative leaetions tvpieal foi the Plexner bacillus and weie considered to be 
identical with this geim The organisms gave the following reactions in the 
special mediums used acid in glucose and mannitol, but vaiiable in maltose 
and ihamnose, no change occuried in lactose and sueiose Litmus milk became 
acid and coagulated The teimentation leactious of Tvpe II aie seen to he 
identical with B dvsenteiiae feonne Nine of these stiains piodiiced acid in 
lactose after fom davs, while eight did not pioduce acid until the sixth day 
The reactions of the Meta djsenteiiae cultmes obtained fiom Sii Aldo Castel- 
lani aie identical with the feimentative leactions ot B dvsenteiiae Sonne This 
suggests that the Meta-dvsentenaes of Castellam, the piesent Type II and B dys- 
enteiiae Sonne aie closely related oiganisuis However the colony formation 
of the Meta-dysenteiiaes of Castellam closelj resemble the variant mucoid fonn 
Tj^ie III Tj^pe III fei mentation leactions are identical with those given by 
typical strains of the Moigan bacillus 

Upou refeience, in Table 11 are given the maximum agglutination titeis of 
the Plexnei seium with strains of the three tjpes isolated as well as with pedi- 
greed cultmes Tvqie I was isolated fiom eight ot the fatal infections which 
gave the following agglutination lesults 

IXPE I 

3 strains agglutinated Flexner Immune Serum 1 30,000 

2 strains agglutinated Flexner Immune Serum 1 

1 strain agglutinated Flexner Immune Seniiii 1 2,000 

1 strain agglutinated Flexner Immune Scrum 1 1,000 

1 strain agglutinated Flexner Iiuraune Scrum 1 100 

” ^oule, VI H , M itli He> man Anne XI (In press) 
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Type II was agglutuiated b\ B (hsenteiue Sonne nnniuno scuim 1 2,000 
audbj Flexuer imuiunc seinin 1 400 In a similni senes ot agglutination leac- 
tions the ileta ch senteuacs ot Cabtcilam also ga\e vcii compaiable Jesuits 
Piom tbc lesults obtained bj the use of the Jleta djseutenac cultures as con- 
trols lu oui ms estigatiou the biocheniieal and flic sciologic icactious, jvlucli ate 
given in Tables I and II, indicate that these oiganisins aie identical ivitli B djs- 
euteiiae Sonne, isolated bj Sonne in Deninaik in 1915 This fact is also in 
accordance with the lesults obtained bt Cciiuti in a lepoit bj’’ Castellani*' and 
by Kosei et al If we aie to accept the cutena established b\ Shiga (i e the 
identification ot miciooiganisms bj seiologic methods), we must leeogni/e tlnit 
the oiganism discovered by Sonne in 1915, and classified bj Thjjitta as Type III, 
IS the same oigauism found b\ Castellani in Cc} Ion in 1904 and in 1905 “ ^ It is 
suggested that this oigauism be ledassified as B c]yscnteiitic Castellani-Sonne 
Investigations bj Ceiruti“ confiim this opinion 

It IS not deal as to whethei the cultuies used by Ivosei et al under the 
designation of Ceylonensis A and Ceylonensis B are tlie same strains included 
in the piesent study under the same names Our strains weie kindly furnished 
by Sir Aldo Castellam as already indicated Diffeienees in the fermentative 
power ot Ceylonensis A and Ceylonensis B similai to those obseived by Koser 
■were noted indicative of the fact that they do not belong to the same group 
of organisms and the teinunology is theiefoie confusing 

The serologic leactions of Type III weie unsatisfactorj’-, only three strains 
showed agglutination by Flesjier immune serum at a dilution of 1 400 Piom 
the patients infected vrith those three strains Type I was later isolated Morgan 
and Ledingham-® found that the agglutination lesults of B morgani were not 
specific Kbgler^'’ in a study of seventeen strains of B morgani found them cul- 
turally identical but highly diversified antigemcally “While no conclusions 
can be drawn regarding the pathogenic significance of this bacillus, the wide 
diversities of antigenic properties raise the question as to the specific relationship 
of the various cultures met with as well as their i elation to a definite class of 
pathologic processes in man ” 

The question frequently arose as to w'hether or not the strains placed in 
Type III were B coli The cultures were carefuUy examined with this con- 
sideration in mind but all of the data indicated that such was not the ease It 
would have been very desirable to compare the reactions of these strains simul- 
taneously w'lth kuowTi cultures of B morgani, but such experiments were not 
carried out 

In Table III are summarized the clinical data of the 89 cases of dysentery 


Table HI 

Clphcal Data or Dysexteei 


number of cases 


AOE 


01 

20 

1 

1 


0 weeks 
2 jears 
IS years 
27 vears*' 


to 2 j ears 
to 8 Nears 
to 21 jears* 


ilother ot Infant uith Tj pe III (Unclassified) 


DEATHS 


17 

0 

0 

0 
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shidied Although theie A\eie 17 deaths, 7 of these ueie associated A\ith otliei 
diseases Hospital cluiits ueie caietuUy examined An iiiciease in teinpeiatuie 
uas noted m eveiy instance, the luaxiinum ciuac in each case laiiging tioni 99 6° 
to 105° The blood count A\as not indieatne, altliough theie usual] j appeared 
an ineiease m the uhite blood cell count Avhicli uas aceompauied by an mciease 
in the polj moiphouueleai leucocjtes and a deciease in the hunphocytes The 
led blood cell count appealed noiinal, excepting in cases ot extieuie deliAdration 
The stool specimens obtained Aaiied fiom toui up to twenty pei dav Some 
contained blood and mucus uliile otheis ucie uateiy, gieeii, uith small amoimts 
ot mucus Voiiiitiiig oecuiicd in about 50 pci cent of these eases The aceiage 
length of illness uas appioximateh iouiteen dajs The afoiementioued data 
Aveie gatheied tiom the 67 intections uhich ueie hospitalized 

DISCUSSION 

Type 1 — Tipe I, A\hich is seen to agree seiologicalh' uitli B d3senteiiae 
Plexnei, A\as found most fiecpienth in this epidemic Baeteiiologie, teiineuta- 
tiA'e, and seiologie identification of this tApe A\as obtained in 26 infections and 
8 ot these pioved fatal In 3 of the fatal infections this germ A\as isolated tioiii 
the mesenteiic glands at postmoitem examination Dmal and Bassett^® also 
obtained this oiganism fiom the meseiiteiie glands and liiei ot infants aftei 
death, and Kiiiloeh°° m Scotland also obtained the Plexnei bacillus fioni the 
intestine of a tA\o-Acai-old child at autopsj Patal infections bj this micio- 
oiganism, especiallv in clnldien ha\e been lepoited bA the follounig nu'estiga- 
tois Plexnei - Ducal and Bassett, Paik,-" Wollsteiu,'° DdAison,^® and Siher 
man®' in the United States, Eajehman and 'W’estein'*^ in the Eastern ileditei- 
lanean Distiiet, Maitia^® in the Jheiia Mining Settlement in India, Kinlotli®'’ 
(1919) in Scotland, Webstei and Williams" in Austialia, Waiien'® in England, 
Rosenbaum®® and Riinpau®® in Geiiuauj , Auche and Campana® in Pnnee, 
Ton es Umaua'- ot Bogota, Padua-" m the Philippines Although intections 
AAith these oiganisins aic usuallj associated A\ith infancA, some of the cases 
lepoited by the aboA'e lUA^estigatois haAC been in adults Wollstem,"® in a lepoit 
ot 39 positwe infections of infantile diaiihea in 1903, in Aihich 29 infants died, 
touiid that the eausatne agent agglutinated AAitli Plexnei immune seium in a 
dilution fiom 1 50 to 1 3,000 Again, in a second study, in 1922,®° ot Sfa intec- 
tions, 20 ot aaIucIi Aieie positiA^e she found that the agglutination leactions of the 
inanuite-feimeiiting strains, AA'hich aacic isolated, to be high A\ith Plexnei polyva- 
lent seium, 1 e , 1 3 200 to 1 6,400 The significant factoi in these results is that 
the highest agglutination titei Aias obtained A\ith pclj-imlent seium Manifold 
and DeMonte^' investigating outbieahs of dAsenteij among the troops in India, 
isolated B flexnei as a causative agent The agglutination lesults obtained bA 
these AAOikeis Avith stock laboiatoiA Plexnei immune sei urns against then Plexnei 
bacilli Aaiied fioin dilutions of 1 500 to 1 5,000 The data obtained Aiith then 
polj'Aalent nnmune seiuins aie coinpaiable A\ith the seiologic results given bj^ 
oui Type I Aiith Plexnei poljimlent nnmune serum, Ailnch Aaiied fiom 1 400 

to 1 10,000 (Table II) i 

The AVide distiibntion of this oiganism and its association nitli a igji moi- 

tality late in childien is noithy of note 
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Type 2/— Stiaiiib ot tins tjpc winch weie isolated fiom se\enteen of the 
djsenteij infections, possess the moipliologie, tnltmal, teimeutation and seio- 
W diaiacteuslics of B d^sentellae Sonne and exceptin-; colon} tjpe the :dcta- 
dvseuteuaes ot Castellani Sonne-“ in 1915 bj icpeating the classical seiologie 
experiments ot Shiga, was the lust to dciiioiisti.ite that this type was seiologicall} 
speeifac and indcpendeiit of othci bacilli ot the dj sentci j gioup lie also showed 
that this was the causative agent in a senes of inteetions in Deiiniailv ^ 
d’Heielle,” without the Knowledge ot Sonne s woik, isolated and dcseiibed the 
same oigauisin again in 1916 Since then this iniciobe lias been found b} the 
following woiKers in seveial countiies Ihjptta ^ in Xoiway, 0ebnell in 
Sweden ,°ilita"* and Koba\aski“ ot al in Japan, Patteison and Williams® in 
Australia, Andrew es,^ Xabai lo,'"* Smith,*’® Chaiinoii,'® Evans, Clajton and 
Huntei,^*’ Clayton and Waiien,” Cann and Xovasqiiez-' in England, Piasci, 
Kinloth and Smith,-'’ F}fc,-' naj“ in Scotland, Peiiy and Beiisted-” in Egjpt, 
Large” in India , Buchanan and Roux’ in South Atiica , Johnston and Biow n” m 
Canada, Gilheit and Coleuian,=® Nelson,-® and Welch and Mickle” in the United 
States 

Duval and Shoicr,®’ and KendalP® in 1904 noted atj pical fei mentation leac- 
tion, 1 e , slow -lactose fermenting oiganisms, which also gave a low agglutination 
reaction with polyvalent immune Elexner serum The oiganisms giving tliese 
reactions were classified as atypical Flexiiei bacilli It is conceivable that these 
strains aie the same organism as that identified by Sonne in 1915 Howevei, m 
1904 and 1905 Castellani isolated two oiganisms at Ceylon” ’’ which he described 
in 1907 under the names B eeylonensis A and B, ceyloiiensis B, the foimei being 
very similar to the Sonne bacillus In 1927’® and 1932” Castellani classified 
these two organisms and othci closely related forms as “Meta-dysenteiiae Bacil- 
li,” to identify those members of the dysentery group which produce acid slowly 
in lactose The cultures of Meta-dysenteriae received from Castellani, and used 
as controls m this investigation, have proved to be identical in their fei mentation 
and serologic reactions with B dysenteriae Sonne obtained from Nelson (Tables 
I and II) 

It IS to be noted that the members of this group in contrast to infections w ith 
Plexncr’s bacillus w'ere never, of themselves, able to cause the death of the 


patient How'ever, Evans-® in England and Hay®’ in Glasgow repoit B dysen- 
teriae Sonne isolated as the causative agent in three fatal cases It is indeed 
interesting that most workers have isolated this micioorganism from children 
between one and ten years of age In the present epidemic, as noted, Sonne 
infections occurred chiefly in childien less than eight years of age, and none 
of these terminated fatally Typical photographs of the colonial giowth of 
this organism maj be found m articles by Thjptta,” Kohayaski et al Cann 
and Novasquez- and Welch and Mickle ” The characteristic delayed fermenta- 
tion of lactose selves admirably as a means of identifying this organism from 
other membcis of the djsentery group 

Since Shiga’s classical agglutination studies, the clumping of an or<^anism 
Its specific antiserum has been held as a final cnteiion in the identity of the 

literature it was noted by Gilbert and Cole- 
that B dyscnteiiae Sonne gave agglutination in low dilutions with poly- 
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valent immune dj'senteiy seium Patteisou and ‘Williams “ m Austiaha found 
that the leaetions AVith Fle\nci pol> valent immune seium veisus the Sonne bacil- 
lus gave agglutination ot 1 400, vliile -with the homologous sciiini, they obtained 
agglutination in dilutions ot 1 2,400 Peiij and Bensted-‘‘ voiking in Egipt 
have lepoited the following “In the seiological investigation of the strains 
isolated, a tew of the oiganisms weie agglutinated to a low titei b}^ a poljialent 
seium piepaied in these laboiatoiies tiom type stiains ot B djsenteiiae Plexnei 
V X, Y, and Z ” And fiiithei, “When titiated against a Sonne seium 
prepaied fioni classical stiauis of this oiganism that had oiiginally been obtained 
tiom the National Collection ot T 5 pe Cultiues, all tlie stiains iccoveied weie 
agglutinated to full titei ” The tact that the Flexnei species possesses antigenic 
1 elationslup with many other species has been shown b^ Audi ewes and Inmau- 
(1919) Clayton and Waiien*' (1927), eonfiimed this antigenic lelationship 
which was oiiginallj demonstiated by Andrew es and Inman Gilbert and Cole 
man"® (1929), lepoited the tollowing “In poljwalent dvsenteij immune serum 
piepaied with the non-laetose feimentuig stiains, ciiltnies ot the Sonne disenteij 
bacillus aie usually agglutinated only in low dilutions ’’ The strains of T^■pe II, 
isolated in the present studj' confiim the obsei vat ions ot these investigatois, sus- 
pensions of the organisms were found to agglutinate legulai^ with Flexuei 
polyvalent immune seium in a dilution of 1 400 (Table II) Large” in the 
Lahoie District in India lepoited that Type A Sonne will agglutinate in Sonne 
seium in high titei , Nabaiio'^- in England, Jolinston and Biown''^ in Canada, 
Welch and klickle'® in the United States leported agglutination tiom 1 1,280 to 
1 2,560 on most occasions with homologous seiums in infections fiom which the 
Sonne bacillus A\as isolated Strains of Tjpe II in the present studies gave an 
agglntination Aiith Sonne immune seium of 1 2,000 (Table II) HaA^^ lepoited 
an agglutination of 1 1,600 The seiologie lesults obtained both with polyialent 
Plexnei seium and the homologous Sonne seium bj these ivoikei'S aie compaiable 
Avitli those obtained with strains ot Tj-pe II (Table II) fioni seventeen infections 
of disenteiy Attention is likewise called to the lesults given by Welch and 
jtlickle,"® since thej also employed Sonne innnune seium tiom Nelson These 
workeis lepoit that the Meta-dysenteioides stiain obtained from the American 
Type Culture Collection was agglutinated by the Sonne inmiune seium fiom 
Nelson in high dilutions, i e , 1 2,560 The specific seiologie reactions of the 
ileta-dyseiitei oides stiaiii suggest the identical relationship between this group 
and B dysenteiiae Sonne The lepoits of many iin’^estigatois show^ that in infec- 
tions tiom which B djsenteiiae Sonne ha\e been obtauied suspensions of the 
organisms gave, m many instances, a low' agglutination titei with polj'valent 
Plei-nei immune seiums, wlule w'ltli homologous seiums the agglutination titei 
varied from 1 1,280 to 1 2,560 In the present stiidi the Meta djsenteiiae ciil- 
tuies of Castellani were agglutinated by Nelson’s Sonne immune serum as fol- 
lows Two cultures 1 1,000, and two cultiues 1 2,000 (Table II) Cerruti” in 
1930 observed the agglutination of these same strains from Castellani bj' Sonne 
serum 

Nelsoii,"^ Kosei et al^- prepared immune seiums having an agglutination 
titei of over 1 5,000 w'hen used with strains of the Sonne organism obtained from 
various sources These seiologie tests confiim Sonne’s leseaiches w'liicli demon- 
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stuUed his ois-MUism as haMU- a ^Cl^ ch-fimte seiolo-it spetifiuts The Ccr- 
meixtatioii and agglutination iWKtions obtained uith the of f'PO 

ukntih them as the Sonne bacillus and as is indicated neie isolated fiom seven- 
teen of the infections _ , t> c 

The recent seiologic studies of Tlijotta <iud Waalci ‘ on the o and II fonns 

of disentei} bacilli T.vpe III ha\e an impoitant bearing on the identifieation of 
tins organism by seiol'ogic methods In then iiuestigations these noikers found 
that the dissociants ucic agglutinated be then homologous aiitiseaims at signifi- 
cant titers (1 640) but that the oiganisms in the piesencc of the heteiologous 
serums iieie not agglutinated at titcis posbt*s-,ing diagnostic \alue (1 40) It is 
also of inteiest to lecoid that in no instance dining tlie picsent stud\ sioie 
so called R foims of the chsenteii bacillus enconnteud although then possible 
presence Mas ahsacs home iii nuad nhen cx.iinining the plates 

Type J/I— Tjpe III remains unclassified Altliongli the fcimentation reac- 
tions of these stiaius neie consistent mth tliose lepoited toi the ^Iloigan bacillus 
by other noikeis no seiologic lelationslnp with anj of the antiseiums emploied 
could be demonstiated Jloigan and Ledingham-'® in 1909 lepoitecl that the 
agglutination lesults of B moigaui isolated in 1906 aie not specific Kliglei'® in 
a study of seceutceu strains ot B moigani found the% weie culturalh identical, 
hut antigeniealh thej were highly dnersified “'While no conclusions can be 
drawn legardmg the pathogenic significance of this bacillus the wide dueisi- 
ties of autigeme piopeities raise the question as to the specific relationship of 
the various cultures met ruth as well as then i elation to a definite class of patho- 
logic processes in man ” Havens and Ridgwaj-“ m 1929 refer to the Biologrc 
Relatronshrp of ^Morgan’s Bacrllus as follows “Whrle it is not clear that 
agglutionogenic differences obseiwed between strains of iloigan’s bacillus can 
be explained on the basis of mutation, the results aie roughly compaiable to those 
obtained with ceitain strains of B t^Tihosus, which showed agglutinogeuic diftei- 
ences but were identical in complement fixing properties ” “Complement fixa- 
tion reactions betw een ten strains of B morgani revealed close antigenic identity 
Tlie serologic unitj' demonstrated by this method permitted a studi of antigenic 
relationship of B moigani to members of the ti'phoid-dysentery gioup Close 
relationship was indicated to the paiatiphoid and paradi senterj" stiains stud- 
ied ’’ Indeed, ilacKenzie and BatC-* found m an antigenic analysis of B moi- 
gaiu, which had been isolated in an epidemic of summer diarrhea, that this 


organism usually was not agglutinated bj the polvvalent seiums employed 
Howevei, thej found that B morgani was agglutinated bj- polycalent immune 
horse serum in a dilution of 1 80 This agglutination of B morgani with 
immune poljwalent serum is much lower than that obtained with mierooigamsms 
of the d} senterc group under the same condition They aim ed at the conclusion 
that “B para-cljsenteiiae isolated duung the epidemic has been shown to contain 
an autigeme component which is also piesent in one of the cultiiies of B Moi- 
gani ’ Howecei, in a ceij lecent ropoit of Castellam and WaeKenzie'^ of nine 
strains of B moigani Xo 1 which were identical in their fermentation leactions 
hie diffeicnt serologic tvpes weie separated They fomid moieocei, that the 
serum prepared from the cultiue of the organism, by intracenous injections into 
•imi homologous oigamsm in most cases 1 800 
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In the pieseut imcstigation ot the nonjgglntiuabihty of stiains of III 
(Table II) bj’^ the immune seiums employed it is suggested that these stiaius ma3 
be \aiiauts of Tj'pe I oi Tjpe II IIoMe\ei, the ieiiiiciitatiou and seiologic lesiilts 
ivith strains of Tjpe III aie compaiable A\ith those lepoited b\' ^IlaeKeuzic and 
Batt for B moigaui 

SUMM VRY 

1 Eight j -nine eases ot an acute epidemic of diaiihoeal disease aie lepoited 
Elght^-^oul ot the patients neie undei eight jeais ot age and ot this gioup, 64 
weie less than tno jeais old 

2 Organisms belonging to the dysenteij’ group neie isolated tioin siAtj of 
these infections 

3 A detailed studt of the moiphologic, cultuial, teinientatue and seiologic 
xeactions of the taiious stiains isolated is piesented 

4 The eultmes on the basis of these icactious aie classified into 3 gioups 

Tupe I appeals to be identical lu its termentatue and seiologic leactioiis 

nith B d\senteiiae Plexnei This tjpe was tound most fiequentlv' dining the 
epideinit, oceuiiing in 26 eases, eight ot ishieh teimniatcd tatalh Tupv 11 
coriesponds, colon}' toiination excepted, to B Meta-d}senteiiae Castellaiii and 
IS identical iiith B d}seuteuae Sonne hlembeis ot this gioup nere isolated 
fiom 17 eases in nhich the cbnical manifestations iieie seieie but in contiast to 
infections with the Flexnei type, iieie not fatal Type 111, based on teriuenta 
tion leactions, the uiembeis of this group aie veiy closely lelated to B moigani 
Howeiei fiom the obsciiation that this t}'pe Mas piesent m font of the fatal 
intections in mIucIi the Flexnei oiganisni Mas the causative agent, it is considered 
that Ti'pe III is a laiiaut of T}'pe I Considerable expeiience on the part of 
the authois with the mucoid vaiiants ot the members of the colou-tvphoid-d} sen- 
teiy gioups of oigamsms lends fuithei suppoit to this iien 

5 The data indicate that theie neie tno definite seiologic gioups, B d}sent- 
eiiae Plexnei and B dvsenteriae Sonne, among the thiee t}*pes isolated and that 
they MCie the causatne agents of the piesent epidemic ot infantile djsenteiy 

6 On the basis of piioiity, it is suggested that the name B d}senteriae 
Castellani-Sonne be gneu to the members of the T}pe III d}senteiy organism 
of Thjdtta 

The authors ish to express their sincere appreciation to Dr J T Connell for his hind 
assistance and interest in this research and to Dr J afon Jones, at nhoNe timely suggestion 
this investigation was earned out 
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STUDIES ON THE ETIOLOGY OP POLIOMYELITIS ISOLATION ^VND 
CULTIYATtON OP AN ORGANISM AND TRANSMISSION OP 
THE DISEASE IN MONKEYS'* 

PnEDFKfCK EuniisoN, PhD, ilD, Scm Pitvscisco, Caiii 
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INTRODUCTION' 

L ess tlmu Iiftj yoais l\a\e elapsed since StmmpelP m Vienna fiist hinted that 
poliomyelitis, descnbed as a tliiiital entit}’^ bj Jacob Heine* in 1840, was 
piohably an infectious disease ilcdin,'’ lepoitmg an epidemic in Sneden m 1889, 
strengthened the idea that paial>sis was but one featuie ot an acute general in- 
fection The modem conception of the disease w-as developed only a little ovei 
twenty-five yeais ago by Wicknian,^ who in 1905 contiibuted a monumental woik 
on that gi eat epidemic in Sw eden His epidemiologic studies also added convinc- 
ing proof of the infectious natuie of poliomyelitis and its coramumcabihty 

The numerous pathologic studies beginning with Provost and Vulpian-' in 
1865 and culminating m the classical woiks ot Ple\nei and Ins associates'’ gave a 
eleai pictuie of the course of the disease and its fai leacliing effects m the animal 
body 

These newdy aeciuiied facts seived all the moie to stimulate a wudespreaci 
seal eh for the causative agent In tlie attempts that followed there w'as opened a 
WTde field of investigation from w’hich came a nioie detailed knowdedge of the dis- 
ease Signalizing the experimental approach to the problem was the first success- 
ful transmission of poliomyelitis to monkeys accomplished almost simultaneously 
m Vienna by Landsteinei and Poppei' and in the 'United States by Plexner and 
Lew'is * To the last named, howevei, belongs the credit foi the most fundamental 
achievement wdieieby the infection ivas piopagated indefinitely through series of 
animals by means of direct inoculation of the virus into the brain For, cvith re- 
gard to such Liucial expel iments, the Euiopean investigators had not been suc- 
cessful The infecting agent was subsequently found to be capable of passing 
through the pores of a Berkefeld filtei Plexner and Lewis® in 1909 and Land- 
steinor and LevaditP® in the following year thereby added poliomyelitis to the 
known diseases caused by active agents smallei than oiclmaiy microoigamsms and 
hence known as filtei able viruses 


•Prom the Clinical and nest-arch Laboratories of the Vlount Zion Hosnital 
PtciUed for publication April 23 1932 ^lon nospuai 

Suh ^ Nledlcal Sciences December 31 iqtl nt 

" aieeting- of the American Association for the Adtancement of Science at New 
donors^’’"' Ponomjentls Besearch Grant 
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ARTIFICLUi CULTIVmON OP 1 ILTER.VBLE VIKLSES 

Numeious attempts ha\e been, made to cultuate vuuses in geneial and that 
of poliomyelitis in paiticulai It is not inconsistent isith the natuie of invisible 
things that there be some discussion as to then piopeities oi to then existence m 
fact Certain filterable mi uses, much smallei than oidinaiy bacteiia. are con- 
ceded to be in all piobabihty optically imnieasuiable Cuiiously, the gieatest 
amount of discussion hinges about those vuuses that aie not quite so small, yet are 
capable of passing thiough difteient kmds of filters 

Obseis ations made m the past has e led to the ioiiniilatiou of certain piinciples 
conceinuig viruses Some of these statements aie peihaps open to question and 
in the light of never bactei lologj’’ would appear to merit some levision It has 
been said that luing tissues oi cells aie indispensable loi the growth of etiologic 
agents of the natuie of filterable vuuses Opposed to this is the fact that viruses, 
none the less, have leniamed invisible in Ining tissue Gnen the piopei chemical 
and nutiitne basis in a culture medium, it should be possible foi virus to multiply 
in tissue containing nonlmng cells Another moot question has conceined itself 
with whether or not the vuuses multiply intia- or exti acellular ly This has led 
to an invohed hteiatuie on the so called ‘'inclusion bodies ” These are said to 
be the products of degeueratiou by some b\ others they aie considered as the wus 
Itself or as the CMdence of its activity, and finalh as having no specific character- 
istic At the moment although their exact natuie is uueeitam they are not ac- 
cepted geuei ally as stages m the life cj cle of an oi ganism 

These questions may be answered perhaps bi obseii atioiis that hai e been made 
upon filterable forms ot bacteria Any discussion ot filter abihty must entail all 
phenomena of bacteiial growth as well as that of mi us multiplrcation The more 
recent experimental studies have indicated the importance of complex metamor- 
phoses and life cycles in the growth and development of organisms hitheito be- 
lieved to be stable and simple These obsei rations are but leatfiimations of the 
well grounded pioneer studies of Lankestei,^^ Lohnis,’^- and others Pleomor- 
phism has been viewed wuth much skepticism in matters pertaining to the etiologic 
significance of miciooigamsuis The occur leuce of metamorphosis and a life cycle 
has been conceded to protozoal forms but has been denied bacteria and vuuses 
The newer bacteriology appears to have broken away from this point of 
view’-" Noteworthy contributions in the field of filterable vuuses have 

been numeious, among them the more recent reports of Rivers,^' Zinsser'^ and as- 
sociates,^^ Cowdiy,-'’ Olitsky,^’ Goodpastuie,-- Noguchi,^^ Plexnei,-^ and Shope-^ 


EABLIEK studies IX THE CULTIV VTION OT POl lOWYEUTIC VIRUS 

The original paper of Plexner and Xoguehi"* and tlie subsequent reports of Amoss,"' 
Smilbe” and Heist and Kobner^ defined the charaeteiistics of the “globoid bodies” cultivated 
from tissues of the central nervous system from human and experimental sources Certain defi 
nite criteria of the cultures included the essential requirement of an amerobie culture medium 
containing a piece of fresh sterile rabbit Xidney and ascitic fluid In respect to pathogenicity 
it was found that only exceptional cultures were infectious and that saprophytie strains were 
cultivable nath difficulty while parasitic ones were even more refractory Olitshy,” repeating 
these studies, was unable to obtain satisfactory secondara growths in later subplants and charae 
ter" ed thS results as disappomting In these experiments it should be noted that a Berhe 
feld Y filter was used in the preparation of filtrates from the brain and spinal cor as we as 
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ftagm.rns ot tbtsc XoU U. appl.c.l the mUho.l of e 0 to f'L .Ms of the 

eulturt tubes iml ^M 3 uii ihle to UilTcreuti ite “imeroorg luisms’ from pritipit Ot H'w pro 
cedurc teas bused ou the prcuous obscru Umuu mrde bj OUtsk),^’ “ tint pohou.jchtm uruu m 
suspensions of ucnous tissue migrited to the mode The power of such “cultures to iiitee 
and uiduce cxpenmeutal pohonn elitis was then stmlied lu inonkejs He emploied susptiisiwis o 
auodie mater, a obtained b> eutuphoresis of poliomjelitic nervous tissue from i iiionke) iiid 
successfuUj produced the disc ise in one amuiil lu one series of subpl nits dtrued troni the 
brain and cord of tins iiifeetcd monkcv, nnten ils t ikcu troui “eulturcs" m the seventh to tho 
tenth transplants produeed evperiment ,1 pohom>eht,s Prodigious numbers ot “globoid 
bodies" recovered from is m iiiv is tvvenlj to thirtj or more tube eultures, were inoculated 

From all the av ulahle ewdciiee ind the eoiielusioiis driwn bj Ohtsky it would ippeur 
that the minute pirtieles did not represent true cultures ot tiie globoid bodies or of iii> living 
organism He his suggested the hvpothcsis that the virus has been adsorbed to the minute 
particles seen in these “eultures" aud which rcscniUle closelj tho “globoid bodies ’ of Flevner 
and Xoguchi Ohtskj Ins further suggested the possibihtv of the virus having multiplied in 
a modified living tissue cell cultuic 


EM'ERIilLNTtli 

In the investigation to be lepoited wehad access to inateiial taken fioiu mon- 
keys that had been infected e\penmentally with an active stiaui of poliomyelitis 
VII us obtained from the Rockefellei Institute thiough the comtesy of Dr Flevnei 
Two additional stiains w ere obtained from other institutions and lepresented oiig- 
mal PleMiei vans that had been used successfully in the pioduction of experi- 
mental poliomyelitis 

Maeacus rhesus monkeys u ere inoculated® intracerebrally w ith 0 2 to 0 5 c c 
of a 5 per cent saline Berkefeld N filtiate piepaied from the brain and coid After 
definite paralysis had occurred follomng a typical clmieal picture of the disease, 
the animals were etherized and the brain and spinal cord i emoved with strict ster- 
ile precautions The tissues were tested for bacterial growth before and after 
storage m sterile 50 per cent glycerol This glycerolated material in the primary 
cultivation experiments was used foi inoculation of media aftei five to six months’ 
preservation in the ice chest at a temperature of C In the recultivation ex- 
periments the materials prepared from the brain and cord of monkeys that had 
been infected by means of cultuies were inoculated into media on the same or on 
the followmg day Such tissues had been preserved in glycerol at ice box tempera- 
ture for penods ranging from four hours to one to four days, and a maximum pe- 
riod of fifty-four days (Monkey 38) 

Culture media was inoculated with 0 1 to 1 0 c c of a Berkefeld N filtrate of a 
5 per cent suspension of the hi am and cord for primary cultivation Both the 
filtrates and suspensions sepaiatelv of brain and coid, respectively, in amounts of 
1 0 e c w ere used in the recultivation experiments fi om monkeys successfully in- 
fected w ith cultures 

CUUTZVATIOXT 

Seven different strains of poliomyelitis varus were studied “BB” medium 
to be clesciibed latei was used as the original substrate from which suhplants were 
made to the “TT3 " medium The first cultures weie successfully isolated accord- 
»h^he pi ocedure to be repoi ted in the text For the recultivation of organisms 

«ai siirmcal"Ssis°”‘' "e'-e Perlormea under ether anesthesia and with strict- 

tror revised technfc and details refer to Proc Soc Evper Biol levied 30 92 1932 
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tiom moukejs that had been snceesstulh inoculated nith the cultuics it nas found 
that the “VB” snhstiate alone seemed to be satistactoij 

The cultuie medium consisted ot steiilized minted sheep hi am contained m 
a % eal infusion bioth tiee fiom peptone It i\as thought highlj desiiablc to aioid 
tlie use of tiesh In mg tissue and aseitic fluid such as thaiaeteiiae the Moguchi me- 
dium 01 its modihcations Anothei depaitiue fiom the usual technic conceined 
the oxj'geu lequiiements dm mg incubation No attempt Mas made to obtain 
stiict aneiobiosis be means ot the lecogni/ed methods The lednced oxj^gen ten- 
sion and aneiobiosis deceloiied m the meduiui -weie foiuid satisfactoi-j The use 
of biain tissue suggested itself as a suitable cultuie medium foi a inns that is 
kuonn to exliibit a maiked affinite foi the iieicoiis sesteiii 

ilmced biaiii medium nhieli mil be leteiied to as VB ivas piepaied in the 
follomng mannei 

The blood Tud luembr Hies Avcri. esrefuUj rtmo\td it mtopss from fresh sheep bnin. 
One kilogram of tissue was added to one liter of leil infusion broth, P„ S 0, fret from peptone 
The mixture n is coagulated thoroughly In boiling tor two to three iiiiiiutes ind 0 2 per tent 
glucose bx xoluuie was added The cooled m iteri il n is then passtd tno or three times through 
a meat chopper The culture medium w is sterilized in small flasks it Ij pounds’ pressure for 
twenty minutes and stored Test tubes intasuring 1 3 bx ll tin were hlled to i depth of 
approxiniatelx 6 tm (or ibout 10 ec In xoluuie) lud sterilized in the aufocine at 15 pounds’ 
pressure for twentx miuutis The tubed medium xvis sterilized i second time at 13 pounds’ 
pressuie for ten minutes The hnal P|, xx is idiusttd (it neitssirx) to 7 C This reaction un 
derwent no appreciable thangc in the course of prolonged intub itiou of the cultures lu the 
medium owmg to its u itural buff ei mg qu ilitx 

The folloxxiiig esperimeut x\ is made to dcttrmmc the degree of he it penetration iiecessarx 
for proper sterilization, and to lulo out the possibilitx of iixiug tissue in the culture medium 
A maximum recording thermometer xxas placed m the center of the medium emit lined in 
a test tube aud held firmlx lu position 2 cm from the base The pressure xvathin the autoelixe 
xxas raised to 15 pounds aud xiithin five minutes the temperature registered 11S° C After ex 
posure of three minutes to this temperature, the steam xxas shut off and the autoelixe opened 
txvo mmutes later The temperature xxithiu the tube of medium, it this time, registered 9b° C 
The tube was alloxved to cool spoiitaueouslx , and thirtj fixe minutes after the bcgiiming of the 
experiment the temper iture xxitliiu the tissue mass registerd GS° C Prom this experiment it 
is exident that an exposure of fifteen to txxentx iiiinutcs it 13 pounds’ pressure xxould be suflSeient 
to destroy anj living tissue aud to effect complete steribzatiou Resistance of nervous tissue to 
high tempeiatures is considerably less than tbit of other tissues Piucus and Fischer” found 
them to be extremelj labile following exposure of a fexx minutes to CO or 05“ C 

Tests for steribtj xvere made bj lueubatiiig the medium at room temperature (20“ to 
24“ C ) aud at 37 5“ to 38“ C for three or four xvteks As iii idditioual precaution 3 or 5 c c 
samples of the medium xvere transplanted to simple and enriched culture mediums and cire- 
fully observed for three or four xxceks to rule out all possible sources of contammatiou 

The inoculum, consisting of either filtrates or suspensions as alreadj described, xvas next 
added to a series of 8 to 10 tubes of culture medium and incubated at 37 3“ to 38 0“ C * Txxo 
tubes m each set xvere left unopened during the three or four xveeks’ period of observation during 
xvhicb samples from the others xxere carefuUx withdraxvn for subplauts ex err xveck or ten dajs 
by means of a platinum loop or a steiile capillarx pipette (approximatelj 0 1 e c ) and for film 
preparations Control tests included Berkefeld filtrates and suspensions of poliomvebtic mon 
key brain and cord inoculated into ordinarj simple fluid aud solid eulture mediums, filtrates 
and suspensions from normal monkej brains and from herpes, enceplnlitis ind neuroxaccmia, 

and finally unmoculated “VB” medium 

Subplants from tubes tint yielded groxxth xxere made exerx fixe to ten days T lo seco d 
and subsequent generations xxere found to developed satisfaetonlj xxithiu a wee e uu 

^2 -34 C has been found more satisfactorj 
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m order to efteet i.uuj uulUoutold dilutions of the origin .1 Mrus V tl le s line time tr lusfe 
"re lo nnde to or.l.u ire hr iiu he irt (B leto) infusion broth iml blood ig ir ,1 .ten 

A modified teehnie UH 1I1.0 u.ed lor eulvi% vUug the Mrus ind m iiiit lining eulture su 1 
plants m p.rsllel series ruth ^ B medium The method ot Kind ill ‘ u is followed in p irt 11. 



Fig 1 — Culture medium VB (tubes A and B) and £.B (tubes C and D) Positive 
growth in tubes A and D showing slight turbiditj uninocTilated controls B and C remaining clear 
With sharp line of dnision between tissue and fluid The changes due to microbial growth can be 
seen on the surface of the column ot brain tissue immediately beneath the supernatant fluid 


the preparation of granulated sheep brain substrate to be referred to as EB medium The “K” 
medium (hog intestine) of Kendall iiid sheep brain prepared aceording to his method and used 
in the manner suggested bj him for the “K” substrate gave negative cultivation results m our 
studj Hence the e\tr iction procedures were modified somewhat and the final eonceatration of 
hr im tissue in 0 8 j per cent sodium chloride was made up to 10 20 per cent by weight instead 
ot 2 per cent The final P„ was adjusted to 7 6 instead of 7 to 7 4 and the temperature of incu 
ballon was 37 7° to 38 0" C instead of 30° C as recommended bv Kendall Our procedure was 
as follows Sheep br iin free from blood and membrane was ground finelj in a meat chopper 
The material w is evtr leted once with two \oIunies of Oj per cent ethvl alcohol* and the drv tissue 
risiduc was iievt estrietcd m the same manner twice with two volumes of IT S P benzol Tlie 


•Twelve to sixteen hours at 20-22 C 
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resulting fincJj poiidtred di> unfcrn.! added m ttic proportion ot two gnuis to 10 e t of 0 So 
pel cent sodium clilonde solution, i\ is iui\cd tlioroughh and sterilized in tlit lutoclaie at la 
pounds’ pitssuro tor twenti uunutes In our liuids this medium ippearcd to otfcr no special 
advantage in carrving on the culture triuspliiits The eouipliiatcd tiihuic ot preparation also 
discouraged the use ot this medium Whether or not this substrate is essenti il tor the successful 
cultnatiou ot the virus lu conjunetiou with the A’B medium remains to be determined 

Essentiallj the procedure was to inoculate the virus material into the EB medium and 
to make subplants it suitable intcnals to the VB substrate in winch the cultures were main 
tamed bv serial dilution In a number of instances successful growth was obtained bj means 
of the I B medium alone t’ndoubtedlv the two mediums exerted different effects upon growth, 
morphology, and urulcuec Beversible morphologic eliaiiges were unusualB striking nlien 
observed over long periods ot time 

Tubes found to contain ordinary bacteria that might be contaminants were discarded 
Geuerallv these could be detected after twentv four to lortj eight hours of mcubation Cul 
tures that gave macroscopic evidence of growth only ifter fourteen to twenty one days were 
set aside tor study and subplanting At such times a definite taint turbidity changing to un 
mistakable clouding of the culture medium took place in the deeper levels ot the supernatant 
laver of fluid m the tubes containing VB medium The brain tissue immediately beneath this 
fluid was now covered with a fine grayish white layer of material The control tubes remained, 
entirely clear during this period and ruled out the possibilitv of tissue autolysia causing the 
turbidity observed in the inoculated tubes (Pig 1) A sterile platmum loop appbed to this 
laver ot material brought away a slightly viscous fluid adhering momentarily by a fine thread 
as the loop was wathdravvn 

Pilxn prepaiations were allowed to dry ou shdes wit/iout halt fijiition and were stained by 
the methods of Wright, Gram, and Gicrasa It is uotewortliv that the first generation cultures 
of filtrates fiom several strams of poUoniyeUtis virus yielded a definite turbidity in the EB 
culture medium without revealing organisms in numerous film preparations Subsequent trans 
plants to the I’E medium or to corresponding EB medium, however, were found to contain Bving 
organisms These were absent lu the coutrol culture tubes inoculated with material from nor 
mal monkey brain and the viruses of herpes, encephalitis, and neurovaecmia Subplants from 
apparently negative EB medium tubes showed growth microscopically in the VB medium as 
early as ten to fourteen davs betore this could be demonstrated in the original culture tubes 
(Tibie I) 

Tvble I 

StJUitAEV OF CeUTOKE SUBPLVXTS OP POEIOVIYELmS ViSUS (PiPST THREE GESESATIOXS) 


DATE OF INOCDL^TION 

GENERATION 

CULTURE MEDIUM 

DITE OF POSITIVE GROWTH 

8/19/31 

1 

EB 

9/11/31 (Negative 9/10/31) 

S/28/31 

2 ' 

VB 

9/1/31 

S/28/31 

2 ' 

VB 

9/10/31 

8/28/31 

2 

EB 

9/11/31 

8/28/31 I 

2 

EB 

9/14/31 

9/2/31 

3 1 

VB 

9/5/31 

9/2/31 j 

3 1 

EB 

9/5/31 

9/2/31 ! 

3 1 

I’B 

9/5/31 

9/2/31 

3 

EB 

9/5/31 

9/2/31 

3 


9/5/31 

9/2/31 

3 

EB 

9/5/31 

9/2/31 

3 

VB 

9/5/31 

9/3/31 

1 

3 

EB 

9/5/31 


The organisms from subplauts could be grown undei strict auerobiosis on the surtace ot a 
solid culture medium prepared by adduig eight parts of VB medium to ten parts or 2 per cent 
veal infusion agar, containing 0 i per cent WaH PO., having a Pa of 7 6 This inedium in Petri 
plates, or slanted in test tubes, yielded modcrite surtice growth alter one week or ten days 
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V£t.r UvQ or more s of .ncub-.t.on tl.. Kro«tl. bee uue luore profuse Successful sceoiul 
.ultnst.ou u .s .c.o.upbsbca in tU.s u. .uucr bj the use of tbc Ohtskc Doc/ .pP ‘tus equipped 

uitli a p ilhdiiiiztd ssbestos i it il^/cr 

Subphuts trom pos.tnc cultures were unde on icrob.e blood ug ir pi ites iiul ord^nr^ 
agar slauta iml lU brunUeirt lufusiou (Bacto) incubated acrobicHlj iiid inerobic illy under 
sterile liquid alboleiie No groestb could be detected iii leroscopic illj or microseopie illj ifter 
one motitb 


To SHiiuita/ Kc —Cultivation e\peiiments iteie attempted nith Beilceteld N 
filtiates of o per cent suspensions of biain and spinal coid fiom nionkcjs iiioc- 
ulated with pohomyelitic viius and developing typical evpeiiniental poliomyelitis 
&even strains of viius (all lepiesenting the oiiginal Fle\nei viius aCtei propaga- 
tion m senes ot monkeys) wcic studied in a special niediuin desenbed Jieie as IiiB 
and VB and containing minced sheep biaiii Positne cultiiies weic obtained 
undei anerobic conditions tioiii such viius filtiatcs and subplants tioin .ill posi- 
tne tubes have yielded successful giowth m scues Up to the pieseiit tune these 
cultuies aie m the nineteenth subplant and the oigaiiisins in the ouginal tubes 
ha\c lemauied viable to date aftei an incubation peiiod ot moie than twenty -two 
weeks at 37 5° to 38 0° C 

Successfid cultivation on solid medium has been accomplished nndei stiictly 
of subplants aueiobie conditions by means ot the Olitsky'-Boea appaiatus The 
culture medium loi this puipose yvas piepaied bv addition of VB sheep biam 
medium to buftered seal iiitusiou agat, fiee fiom salt and peptone, and adjusted 
to Ph 7 6 


ilORPHOLOGY 


In film preparations made fiom inoculated culture medium, and stained by’’ 
the method of 'Wright, the oiganisms were clearly defined notwithstanding the 
presence of microscopic bits of tissue, cellular detritus, and occasionally variable 
amounts of granular deposit The Giemsa stain was found unsuitable owing to 
the lack of contrast in the field and a tendency towmid overstaining With the 
Gram technic the organisms could not be demonstrated m the early subplants al- 
though they were present in duplicate specimens prepared with the Wright stain 
In older cultures and later subplants the bodies could be seen with the Gram stain 
and were iveakly giam-positive Hematoxylm-eosin was also found satisfactory 
Under a magnification of 1500 to 2000 diameters the minute organisms yvith 
Wiight stain ivere seen as blue or violet ovoid bodies occurring singly, in pairs, 
01 irregular clusters, very raiely in shoit chains, and in densely packed masses 
They varied m size from the lowest limit ot visibility to 0 05 or 0 1 to 0 2 micion 
Enormous numbers were seen m particles of biain tissue for which the organisms 
evliibited a maiked piedilection They appeared on closer inspection to^ have a 
sheath-hke snriounding envelop that favoied the foimation of masses or elumns 
(Pigs 2 4) ^ 

In the more remote subplants the minute bodies were laiger and infrequent- 
ly associated with extremely laige globular or coccoid forms ranging in size 
iioin 2 to 3 or more nucions m diameter These were usually pink or leddish 
ni coloi and unevenly stained, sometimes resembling the low power picture of 
Polymo iphonuclcai leucocytes Among these weie also found cacuolated strue- 


•32 -34 C h la pro\t.d more aattsfactor^ 
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tuies having the appeal ance ot an empty shell, and leminiseent ot the “Petteu- 
koieiiatoinien” destiibed by Ivnlin-*" The laige bodies i\eie seen liequentlv in 
the fii St fell geneiations deiived tiom the piiuiaij cultme, paitiuilaih when sub- 
plants ^^ele made into EB niedinni Fi eqneiitly, also, these toims appeared m 
cultuies 111 A\hich the small oiganisms had imdeigoiie dismtegiatiou and the eul 
tme appealed to be giownig pooilj The minute bodies and small forms in gen- 



Fis 2 — Film preparation Mrus culture fifth subplant ten dajs i,ro\vth show mg organisms 
m VB brrin tissue inedlum The d'vtk \rc\s r^prestiu de*!!! nucle'^r material ui the nerve tissue 
(Wright stain xloOO ) 



3 Film preparation of virus culture showing minute bodies and masses in relation to nuclear 

structures iu the brain tissue (Wright stain xloOO ) (VB medium ) 


eial piedominated in culture medium, and m the later geneiations as the large 
organisms became i are the small bodies appear ed in vii tuallj' pin e cultuie How- 
evei a subplant from tubes containing one type exclusively might jield the other 
or a 'mixture of the two (Figs 5-7) In a nnmbei of siibplants the minute ovoid 
bodies appealed elongated and the sui rounding sheath-lilie stiucture ga^e the 
smo>le 01 <^iouped oiganisms the appearance of fusiform bacteria 

Mowhology m GulUae FdUafes -Beikef eld N filtrates tiom cultures eon- 
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taming the t.\pical binall and assoeiated iaigei tmiiis j leldcd positne ciiltuics in 
VB medium attin eight to thuty thus’ meubation Film yicpaiations icve.iled 
clusteis ot minute mgaiiibiiis and slightU elongated slieutli-liUe toims stained blue 
Laige foinis ueie not touiid Filtiatis tioni cultuies containing onl> the laigei 
globiilai bodies (as obsened m st\eial (dm piepaiations) ueie negatne toi 
groMth attei toiii weeks ot intubation Tjpital binall toiiiib dcs eloped iii the (il- 



Fig 1 — Film preparation ol \irus culture showlnt; zoORleal maeses and shedth-llke structure o£ 
bodies A few larbe bodies are seen In tlie neld (Wright stain xl500 ) (EB medium ) 



bodies sixth subplant showing relate e size ot minute 

stain xisoll ) ^ S'olJUlar forms m comparison with nuclear structure m brain tissue (Wright 


tades in six tnals w ith cultures that originally contained only the typical minute 

Commenf Fioni these pielmunaij filtration expeiiments certain permis- 
si e deductions might he made These appeal to bear some relation to the micro- 
scopic appeaiance obsened iii film pxeparations of cultures taken at different 
mies A gu en eultwie contains oiganisnib that aie opticallj mt isible and tliese 
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de^ elop into visible loiins Foi the moment the vazioiis stages ot giow th and pos 
sible life cycle may be disiegarded It is important to note that the mere leeul- 
tivation o± identical oiganisms tiom a Beiketeld iiltiate of a cultnieneed not imply 
the actual passage ot the oiigmal bodies honevei small, thiougli the filtei A lea- 



Fie 6 — Film preparation of virus culture sKth subplant showing preponderance of large forms 
developing m the brain tissue (Wright stain aIjOO ) 



7 Film preparation of \irus culture sivtli subplant showing proliferation of organisms in 

“ tlie matrix, of brain tissue (Wnght stain X 1500 ) 

sonable luteipietation of the experiment suggests that ultraiiucioscopie invisible 
foims that aie piesent m the filtiate may develop later mto visible bodies in the 
cultuie medium This inference cannot be accepted as a definite hypothesis with- 
out moi e elaboi ation of these expei iments In the f ev instances studied, no miero- 
or"amsins could be demonstrated in stained film prepai itions made at various 
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times fromBerkefeldXfiltiatesof cultiues These filtrates Mere subjected to pro- 
longed centnfugalization at the highest possible speed and the stained mateual 
from the tip of a Hopkins centutuge tube nas e\amined niicioscropically iindei a 

magnification of 2000 to 3000 diameters 

To Summanze — The tvpical organism isolated fioiii Berkefeld N filtrates of 
poliom 3 elitic brain and spinal coicl tissue was a vei\ minute dot-like or ovoid body 
ranging in size between 0 05 to 0 1 or 0 2 micron It appeared to have a slieatli- 
like structure tending to cause the bodies to adhere in clumps oi irregulai masses 
At times they occuired in small clusters, or singlj oi in pairs and larcly in very 
short chains With the AVright stain the organisms stained blue or deep violet, 
sometimes reddish violet depending upon the Pn of the culture medium at the 
time The reaction to Giam’s stain was weakly positiv'C in older cultures and in 
late generations In primary* cultuie and in the early subplants the bodies could 
not he demonstiated by the Gram method They wcie cleaily seen with a magni- 
fication of 1500 to 2000 diameters and appeared to hav e multiplied abundantly 
m the bits of brain tissue that constituted the culture medium After several 
weeks of incubation at 37 5° to 38° C the organisms became somewhat enlarged 
and stained irregularly These cultures containing the small forms were “filter- 
able” through Berkefeld N filters just as weie the original typical minute bodies 
Pdtration experiments with the cultures and the recovery of the original organ- 
isms from the Berkefeld filtrate suggested the passage of temporarily invusible 
forms capable of developing later into vnsible ones in the culture medium The 
actual passage of the origmal minute organism through a filter w as not imphed 
The possibility of harmless ‘ ‘ contaminants” bemg present in the company of typi- 
cal bodies was also recogmzed These associated organisms may exhibit remark- 
able pleomorphism and bizarre stages of growth The deduction may not be made 
without further elaboration of the study that the different forms seen in any film 
preparation are necessarily related to a life cycle Such an hypothesis, however 
tempting, might be hazardous at this time 


ETPECnVE POWER OP CULTURES IN' VION'KETS 


In order to establish the possibility' of causal relationship of the oi ganism to 
pobomyehtis, attempts were made to induce experimental infection in monkeys 
For this purpose cultures were used that had been isolated from Berkefeld N fil- 
trates of brain and cord of a monkey' experimentally mfected with a known varus 
This strain of varus, mjected intracerebraUy mOdtoOSec amounts of a Berke- 
feld N filtrate of a 5 per cent suspension of glycerolated brain and cord produced 
typical pobomyehtis in seven to eight days SmaUer doses were infective only 
rarely oi not at all in numerous attempts to arrive at an approximate miTnTnal dose 
m medium sized monkeys that were at our disposal The cultures used m the ex- 
periments to be described were obtamed from a monkey vvath the following history 


Experiment 1 — Macacus rhesus mocniated intracerebraUy on February 28, 1931 -with 0 5 
c c of a Berkefeld N filtrate of a 5 per cent suspension of glycerolated virus recently' obtained 
from a monkey in the paralytic stage of poliomyebtis (courtesy of Dr Sunon Flevner, Boeke 
feUer Institute) March 6, excitement and lessened activity ivere observed March 't body 
tremor, facial paralysis, and paralysis of right arm ivere noted March 9, ataxia weakness of 
both kgs and left arm were observed The animal was prostrate and unable to 'move its leas 
and arms later in the dav Etherized The lesions in gross and histopathologic sections were 
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elnracteristic of experiment il polioiiijclitis Inftetcil uer\ou3 tissues of this luinul were pre 
screed in sterile 50 per itut gljeerol lud stoied in the ite cliest it 4° C tor file lud one liilf 
months At this time Birkefeld X filtrites of i 5 pii leiit suspension ot the bnm md cord 
were inoculated into the spcci il culture medium from iihich wire deriicil the cultures th it have 
been dcsciibed 

Monkejs xieie motulated A\itli mattiials fiotu the cultuies in then thud, 
fouith seientli, eighth, teath, eleventh, and tliiiteenth subplants It should be 
noted that the touith tiansler alieadv lepiesented a dilution ot about 2x10'“ ot 
the oiiginal inoculum that had been used foi piimaix cultivation in amounts of 
0 1 c e of a Beikefeld X filtiate This amount ot vnus by itselt was coiisideiably 
below the knoun infective dose aside tiom its seiial dilution in the subplants 

AIETnOD or rnEPAUVTION AND INOCUL-VTION* Or OULTLRn AtATERIVL 

The mateiial used foi inoculation ot monkejs consisted of the supeinatant 
contents of sexeial cultiuo tubes ineubated eight to tuehe davs, Axell sliakeu and 
mixed Av hen lemoved tiom the incubatoi and centntiiged lor two to tiuee minutes 
at 125 150 R P M In a few instauces foiu, si\, and twentj-fixe daj old cultures 
weie used *Vs a geneial lule subplants weie prepaied tiom tubes that had been 
meubated foi tw o to tin ee w eeks, occasioiiall 3 fi om some si\ to seA'en a\ eeks old, and 
in two instauces tiom siAtA-hxe and one bundled daj old cultmes Expeiienee 
showed that cultuies less than ten dais old weie best suited toi inducing an infec- 
tion In one senes of experiments (eleAciith siibplant) sedimented oiganisms, 
washed 3 or •! times with salt solution, weie used All mateiials Aveie examined 
mieioscopieallj m film piepaiatious betoic iniection into moukejs and oulj satis- 
factoiv specimens fiee fiom oidinaij contaminating bacteiia A\eie emploved 
The cultme used lu the inoculation expeiiments amII be designated as Stiaiu 3 

Ce) tain points that may modify the outcome of inoculations should be empha- 
sized heie It IS especially impoitaiit to seiuic an actively gi owing cultuic pief- 
eiably not moic than nine days old This can be asceitained fioin film piepaia- 
twiis made at the stated time The oiganism has ceitain pecuhanties and fas- 
tidious i eqiiii ements It will be noted that mull iplicaf ion tahes place in the bits 
of bi am tissue constituting the majoi jiarf of the cultui c medium Hence tt is es- 
sential to secuie mateiial fioin cultuies having abundant oiganisms in this dead 
yet chemically and biologically suitable tissue substi ate The amount of matci lal 
used foi inoculation is an impoi taut factot, notably in animals such as the moiilcy 
that IS only lelatwely susceptible to poliomyelitis To cause a piimaiy infection 
in the monkey will leqniie a consuleiable amount of cnltuie mateiial This 
amount is not in any sense exti aoi dinai y considei mg the type of mateiial mocn- 
lated and the slow giowtJi of the oiganism Once the disease has been induced, 
hoicevei, seiial passage can be effected in the monkey by means of small amounts 
of Beikefeld filtiates oi of suspensions piepuied fiom the nei vans tissues of the 
infected animals 

The following method A\as adopted The contents of a numbei ot cultme 
tubes, geneially 4 to 6 in numbei, weie tiansfeiied undei stiict aseptic pi eeautions 
to centiifuge tubes having a capacity of 50 c c In oidei to facilitate the passage 
of tissue pai tides, a 10 c e pipette was used Avith the naiiow outlet broken oft to 
luciease the diametei Suction was applied bv means of a laige inbbei bulb at- 
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faclied to the moutlipiece Attei light ceiitiifugation at the speed indicated, all 
the matciial o\eihing the gloss sediment was eaietnlh leinoved Ihis inatenal 
passed without difheuUv thvougU the 21 and 22 gauge needles used in the toui&e 
of inoculations, and eoiild be injected satoly into the blood stieain either b\ w.iy of 
a suitable ^elu oi nioie expeditiously bj diicct iii'icction into tlie hcait 

Route of Iiiocidalioiis— Scveiel difteieiit lontes tluoiigh which infection 
might be accomplished weie tued The pumaiy object was to induce locali/atioii 
of the oiganisin in the biaiii without the theoietical possibilitj ot viius “contam- 
ination ” In oidei to tavoi penctiation ot the vims cultnie mateiial, certain 
accessoij piocednics weie used The method ot choice was to bung the oigan- 
isnis less directly and inoic slow I j to the biam b> wsiy ot the blood stream To 
this end an injection of 10 pci cent staich solution oi phjsiologie salt solution was 
given into the biain and the cultnie into the blood stieani and peiitoneal cavity 
In a few instances seiial passages w'cie aided by a pieliniinai j'’ injection into the 
spinal canal of noinial nioiikej seiuin oi of salt solution When diiect inocula- 
tion of organisms into the biain was attempted, this method was always combined 
with the intravenous and intiapeiitoneal injections or wuth the intravenous alone 
The inoculation into the ceiebrum of cultiiies, staich solution or salt solution 
served as an irritant to the biain tissues Although we have had successful re- 
sults with a single injection of a small amount of culture into the bram alone, it is 
again stressed heie that v n ulence and othei unknown factors may modify the end- 
results 

Plevner"' has emphasized the fact that the negative infecting pow'er of mas- 
sive intravenous doses of a virus can be altered tliiough an aseptic meningeal irii- 
tdtion induced by the intraspmal or intracerebral injection of a normal serum oi 
of salt solution Similaily, it has been sliowu for Borna virus"® that the infection 
can be produced experimentally accoiding to the same piinciple Sawj'er and 
Lloyd"'' studying yellow fever vnus w'ere able to infect mice by the intrapeiitoneal 
route following intracerebral injection of a 2 per cent solution of starch 

In a preliminary expeiiment direct inoculation evas made into the cerebral 
hemisphere of two monkeys and into the peritoneal cavity of a third animal follow- 
ing an intracerebral injection of physiologic salt solution The cultures used 
weie m the third and fourth subplants and these transfers represented a dilution 
of the oiigmal matciial cultivated of approximately 2 / 10'’^ and 2 x 10'“, respec- 
tively Relatively small amounts of culture were injected in order to test the 
virulence of the oiganism Apart from a variable degree of w'eakness of cer- 
tain groups of muscles and clinical symptoms suggestive of experimental polio- 
myelitis, no tjpical paralyses were observed m this first senes 


Experiment 3 — Macacm iliesus 17 September o, 1031, 1 c c of supeinatant material from 
one poaiti\e culture Strain 3, incubated four dajs in the third subplant in VB medium, was 
mocul ited into the cerebr il hemisphere The animal remained normal until September 13 on 
the eighth daj follouing inoculation, when tremors of the head and bodj, slowness m movement 
ueikiicss of extremities, loss of ippetitc, and fatigabilitj were noted This condition im^ 
proxed t,ri(lualli during the suet ceding three dajs September 17, appeared normal 

Macacui rheius 37 September 11, 1931, 1 1 c of supernatant materml from Strain 3 men 

ated nine dixs in the third sub pi in t in VB medium was inoculated into the left cerebral 
lemisphere September 10, no sjmptoiiis having developed at this time, a second inoculation 
n IS m ide into the hemisphere with 1 c e of i eulturer incubated tvventj one dajs, in the fourth 
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subplant The animal renniutd normal until October 6, nitta it became qunt and could not 
chew its food There was a suggestive right facial par ih sis and weikness of the buccinator 
muscles on the same side October 7, right facial paralysis was more advanced, food dropped 
from mouth and the animal was unable to emptj pouch, weakness of arms and legs and back 
Improiement occurred during the ne\t four dajs October 12, appeared normal 

Macacus rhesus IS October 1, 1931, 3 ec phjsiologic silt solution were iH3eeted into the 
left cerebral hemisphere and 6 c c ot a culture intubated twentv five d ijs in the lourth subplant 
were inoculated into the peritoneal cavity October 21, quiet, slow in movciiitnt, loss ot appe 
tite October 22, weakness of deltoid muscles and extremities, esptcnilr on right side, bodj 
tremor, and tremor of arms and legs were observed Gradual improvement until October 25, 
when animal appeared quite norm il 

In the next senes of expeiiments somewhat target amounts of eultuie were 
inoculated These were by no means massite doses but lepieseuted pooled mate- 
iial tiom thiee to six cultuie tubes It will be lecalled that the enoimous num 
beis of “globoid bodies” luoeulated bj’^ Ohtsky lepresented mateiial from “cul- 
tuies” contamed in thiitj oi more tubes 


experiment 3 — Macacus rhesus Ji October 1, 1931, pooled supernatant material from 3 
positive cultures incubated twcutj five dajs in the fourth transplant was prepirtd from Strain 
3 Two ec phjsiologic salt solution were injected into the right cerebral hemisphere, and 6 
c c of the culture were injected into tlie peritoneal cavity October 23, 0 5 c c culture was 
injected into the left hemisphere and lee into the peritoneal cavitj October 20, head and 
body tremor, ataxic gait, general weakness, completely paraljzed and prostrate later in the 
day Died. 

Autopsy Memages were slightlj congested A small area of softening was disclosed 
near the site of the first inocul itiou Xo hemorrhage was noted The cord in the area of the 
cervieal and doraal enlargements sliowtd injection and petechial hemorrhage in the region of 
the anterior horn cells Smears from these areas and ordinarj culture tests from the brain 
and cord were negative Microscopic Examination In the forebram only a sbght mouonu 
clear cellular reaction was observed Probferatiou of the gbal cells was verj slight to mod 
erate m extent Nerve cell degeneration was not pronounced The medulla showed some round 
cell infiltration and moderate perivascular lufiltratioa Degeneration of nerve cells was not 
maiked In the cord, particularlj the cervical and dorsal enlargements, were found moderate 
Ijmphocytie and leucocytic infiltrations, and sbght destruction of the anterior born cells 
Xeurophagocytosis was not v ery definite 


A 5 pel cent saline Berkefeld N liltiate was piepaied from pieces ot the biain 
and cold and 1 cc ot this raateiial was injected intiaceiebially into a monkey 
(No 43) This animal developed typical expeiimental poliomyelitis on the sixth 
day with complete flaccid paialysis on the seventh day (Fig 8) 

Cultivation expeiiments in VB medium were earned out with Berkefeld N 
filtrate prepared tiom 10 per cent suspensions of the biam and cord of Monkey A 
These tissues had been presei-ved in 50 pei cent glycerol for ten weelis The tj pi- 
cal small organisms were found m the tubes of cultuie medium after an incubation 
period of eighteen to t went j -one days 


experiment 4 — Macacus rhesus S October 21, 1931, 2 c e of a 10 per cent starch solu 
tion were injected into the hemisphere and a culture prepared from Strain 3 m the fourth 
subplant incubated six days was inoculated as follows 6 e c were injected into the peritoneal 
cavitv and Sec intrav enouslj This subplant «ja>! derived from a culture in the third genera- 
tion that had been lept at incubator temperature forty two days October 31, well marked 
head and body tremor, excitability, staccato cry November 1, paralysis of extremities on 
right side, left arm and left leg verj weak, ataxic gait, fur ruffled, high escitabilitj (Fig 9) 

November’ 2, complete paralysis, prostrate, moribund Etherized ^ r, 

Autopsy Meninges and superficial cortical vessels were moderately injected On cut 
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1 r. IS ot iH iLtlii il hcmorrh igc m the gr i> ni lUer 
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It overt (lavs after inoculation ^\ith poliomyelitic 
S-Uon/cu ,„,ected with culture Strain 3 



rig 0 — Moni ey SO Complete 
ginning paralysis of lower extremities 
inVB medium six da> growth 


paralysis upper extremities 
Tenth day after inoculation 


neck and hack muscles and be 
with culture in fourth subplant 


cell, and the cjtoplasm was frequently more abundant, less sharply outlmed, and much less 
hasopluhc than the plasma ceU The cortex proper showed normal lamination The nerve 
cells appeared negatiee No inflammatory reaction or degenerative alteration was seen 

Sections from the basal ganglia showed a bit of ependjmal lining to be normal In the 
tissue generally, there were a few scattered venules showing distmct perivascular infiltration 
i\ ith Ijanphocj tes and plasma cells 

Sections from the cerebellum showed a sbght scattered mfiltration with plasma cells and 
mononuclear cells The cerebellar tissues, generally, appeared negative 

Sections from the spinal cord showed in the pia rather slight inflammatory reaction, ex 
cept in the extension of the pia mto the anterior fissure, where a van ible amount of hmpliocvtic 
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md 1)1 lijiun cell lufiltntioii OLCUrred in the difterent sectioiia The gtiitr il arthitecturi, ot the 
mtcnor horns, and to a lesser extent posteriorly, x%ns disturbed bj diminution in number ot 
the Ulterior horn cells Some were nbseut, others rtprcseiited bj fr igmcnts ot utne cells, 
ind some showed mflltration ibout them Xcuroplngoee tosis was quite prouiinent 

There were also tinj patches of tellul ir inilltr itioii iiidepeudent of obiious degcueritiug 
colls A few petiehnl hemorrh iges were seen The cellular exudate about degenerating ire is 



Pig 10 — ilonkcu S3 Section spinal cord showing extensive destruction of anterior horn 
cells and perivascular infiltration vascular hemorrhages ind congestion and diffuse round cell In- 
filtration focal accumulations of leucoevtes and moderate neurophagocytosis 



pijr 11 Monkey 30 Section brain KissI stain showing round cell periv ascular infiltration and 

nerve cell necrosis (x-tOO) 

consisted of undifferentiated mononuclear cells, occasiouallj sbght perivascular infiltration oc 
curred, and there was apparent)) some beginning hj-pertroplij of the gbal elements in this 
region (Figs 10 13) 

Tlie ueit experiment was an attempt to tiansmit expeiimental poliomyelitis 
to noimal monkeys fiom tliose that had been infected by means of the cultuie 

Three monkeys weie inoculated with suspensions of Beikefeld N iiltiate pie- 
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tenth daj These i esiiUs ai e gi\ tn in Expei inieut a 

, ,, v,.\ ■ iiihi r ‘1 l‘)U. 2 0 0 norii) il iiioiikcj scrum ^^Lr^, 

Fx 2 .cnmcu(o-Uaeac». r;.o»y. * suspension prcp.rc.l from the 

injected mtnsinnilU >o%unlKr 10 . 1 cc or i i 



Fig 12 — Mon) ey 


Section brain ^lssl stain showing round cell perivascular infiUratlon and 
nerve cell necrosis (xlOO) 



1 IS 13 — MonKeii 2!) Normal monkej Section spinal corU Note number normal intact nerce 
cells and absence of inflammatory changes in comparison ivith Pig 10 


brain and cord of Monkej B ivas inoculated into the right cerebral hemisphere Jfovember IG, 
excitement, tires easilx, fur ruffled Xorember 18, complete paralysis of the extremities and 
b itk muscles , prostrate November 22, died The gross and histopathologic examinations re 
xcaled char icteristic pronounced lesions of expermicntal poliomyelitis (Figs 14 16) 

Ifncocin rhesus 37 November 9, 1931, Ice of a 10 per cent suspension prepared from 
the brain and cord of llonkey B nas iiioculitcd into the cerebral hemisphere November 16 
vveikncss of extremities, ataxic gait, bodv tremor, excitability, head tremor, staccato cry, right 
fitiil piralysis November 17, complete paral 3 sis, prostrate, unable to move arms and legs 
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Etherized Tiie gross "lud histopithologic e\imimtions revealed characteristic well marked 
lesions of evpennieutal poliomyelitis 

Zlacacus rhesus SS ember 9, 1931, lee of a 10 per cent s ilme Berketeld X filtrate 

prepared from the brain and cord ot Monkev B was moeulatcd into the cerebral hemisphere 
Ko\ ember 19, head and body tremor, e\eitabibt>, weakness of extremities ind back muscles, 
ativia November 20, complete piralysis of eUremities, prostrate, uiiible to uio\e arms and 



Fig It — l/oii) c!/ 3S Complete paralysis eigluli day died twelfth diy inoculated with 
nervous tissue from monkey 39 representing second \ irus culture passage Section of brain show- 
ing peneascular infiltration ot cerebral blood vessel and diffuse round cell infiltration 



legs Etherized Gross and histopathologic examinabons revealed typical and pronounced 
lesions of experimental pobomyelitis (Fig 17) 


Cultivation experiments in VB medium weie made with 10 pei cent saline 
Beilcefeld N filtrates and suspensions piepaied fiom the brain and cord of Mon- 
key- B and of Monkeys 37 and 38 In the fiist and successive tiausfeis, mmiite 
bodies lesembling the tj-pieal original ciUtures, weie isolated The nervous tis- 
Les from these ammels had been preset ved m 50 pe. cent glyeee.I and stored .n 
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the ice chest at 4“ C tor peiiotls langni" tiom thiee houis to torn dajs, and up to 
and including se\en Alecks Tests ioi steiilitA in oidinaii cnltnie medjnin Aicie 
uniiormly iicgatiAc attei thiee to loin Aiccks ot incnbation 

Ta\o noimal iiioiikeAs wcie inoculated Aiitli one of these cultuies lecnltnated 
from the biain and coid ot AIonkcA IS One animal deieloped SAiiiptonis .lud 



16 — Monkey 10 Section of spinal cord showing focal accumulation of round cells mih 
marked destruction of nerte cells diffuse round cell Infiltration and neurophagoc> tosis “ 
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Expel mont 6 — Mdcaciis rliC'.us oO I)cn.mbor 12, 1031, 2 cc of i 10 per etiit at trdi 
solution weie injected into the right cerebral IiemispherL, i c t of pooled culture unteri il intra 
Tonoush, hnd 5 c e into the ptutoneil ciMt> Dtecnibti 1‘), inmial wis norunl December 
24, tires eaaih, left deltoid muscle neik December 2S, c\cit ibilitj marked, left deltoid defi 



Fig IS —ilonkcy 53 Complete par-iljsis eigliOi d-i> died on ninth daj iiiooulnted Mitlv 
suspension nervous tissue from monkey 3S Section splml coid showing diffuse infiltration focal 
accumulation of round cells and vascular lesion evtending inward from meninges (Third virus 
culture passage ) 



Wje 19 — Monkey Se Complete paralysis buibo splml infection and death on fourth 
.nneiilated with Berkefeld filtrate nervous tissue from monkey 3S I eft facial paralysis on fourth 
day after inoculation (Third v irus culture passage > 


Bitely paraljzcd No other mvolTemcut was observed Jmuaij 4 , 1932 , evcittbibtj- decreased, 
left deltoid still weak Jauuarj 22, animal appeared to be quite normal 

ACacacui, rhesus 61 December 11, 1931, 2 cc normal moukej serum were injected mtra 
spiiiallj December 12, 2 c e culture were injected into the right cerebral lituuspUere, o c c 
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iiitr i\Liiou3h tud I L c into tlit. |)t.ritoni il i iMt\ IJciciiibir 24, iiiiiii il » is iiiiriii il Dtccin 
bir 27, Miirktil ixcit ibilit> UnimliLr 2S, inns iml k^js Mij ^^L^k, «i. ikiass of b lok aid 
ii(.ck nmaiks I itcr in fbo dn tliL inim il bn. iiiil toinpktUj pirilj7cd aid prostr itt It 
MIS uii ible to iiio\c inns or kgs Dc ith from rispiritorj fiilurc Tin, gross aid histopitho 
logn i\ imin itioiis rcM. ikd cli ir icttnstic Ilsioiis of (.\pi.riiin.iit il polioiiijelitis in tlit spin il 
cord md br an 


rig 



20 — ilonKey 5(7 


Section from spinal cord showing large focal 
and leucocjtes and absence of ner\e cells 


accumulation of 


round cells 
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Ex2)cumcnt 7 — 1/acocii'! Xo^clnb<•^ IS, 1 lc of a 10 per emt biluie 

Berkefeld filtritc jirepired from the brim lud toul (one du ui oO per cent ghetrol at 
4° C ) of Monkey 37 is, moculited into the right ecrtbral hemisphere Xoe ember 26, e\cit 
abiliti, itaxn, complete panhsis, prostrite, unable to moee irms and legs 

ifflcflcus r)tcsus SJ No\ ember IS, 1931, Ice of a 10 per cent suspension prepared from 
the brain and cord of Monket 37 uas moeulated into the light cerebral hemisphere Xoiember 
24, e\citabihtt , ruflkd tur, st lecato era, tires easih iCoi ember 2d head and bodi tremor, 
left facial parahsis, left arm pinhzed hToa ember 26, prostrite, uii iblc to more arms ind 
legs Xoieniber 27, died The gross and liistop ithologie eMiiiiiutions revelled well iiiirked 
lesions characteristic of e-cperiniental pobonnebtis (Fig IS) 

Macaous rhesus 55 Kovciubcr 20, 1931, lie of a 10 per cent suspension prepared from 
the brain and cord (three hours in 50 per cent gljecrol at 4° C ) of Ifoukcv 3S was inoculated 
into the right cerebril hemisphere Xovembei 24, eveit ibilitv, ruffled fur Xoicmbcr 2d, left 
faci il paraljsis, left arm parahzed, head and bodv tremor, right arm and legs ind back 
muscles verj weak Xoieniber 26, complete piralvsis, prostiate December 22, died His 
topathologic eaaminatioii revelled tjpical lesions ot evpcrimentil poliomjclitis 

dfaeacHa rhesus 56 November 20, 1931, lee of a 10 per cent saline Berkefeld N iiltrate 
prepircd from the brain and cord of Monkc) 3S vv is inoculated into the right cerebral hemi 
sphere November 24, head and bodv tremor, left racial paraljsis, begmuiiig paralvsis of 
upper extremities, marked goner il weakness Nine hours later, marked atixia, more advanced 
paraljsis of arms, and weakness of muscles of neck and back (Fig 19) Later in evening, 
total paraljsis, picture of rapidlj progressing bulbar tape of pohomjelitis, respiratorj failure 
and death Gross and histopathologic exaiiiinatioiis reveaUd profound tissue chauges eharac 
tenstic of eviierimental pohomjelitis (Figs 20 and 21) 

Cultivation expeimieiits m VB mcduiin weie made \uth Beikefeld N filtrates 
and suspensions piepaied fiom the biain and coid of Monkeys 53 and 56 An or- 
ganism lesembliug the oiiginal Stiain 3 nas isolated and grown in seiial sub- 
plants 

Pioni the piecediug eApeiinieiits one obseites that the inoculation of suspen- 
sions 01 Beikefeld filtiates piepaied fiom neivoiis tissue taken iioni moukejs ex- 
peiiinentally infected tMth poliomyelitis by means of cultuies induces typical 
clinical and pathologic eflects These eftects aie tiansinissible in senes and, as 
shown m Expeinnent 7, appeal to be augmented as a lesult of successne passage 
of the culture material thiough a senes of monkeys Notable in this lespect is 
the definite shoi teniug of the pei lod of incubation The i ecaptured ‘ 'i ii us ” ap- 
peals to letaiu Its onginal piopeities of filteiability and pathogenicity The le- 
sults of some of the eailiei expenments m monkey s and the tiansmission of polio- 
my^elitis by passage thiough a senes of animals are summanzed iii Table II 

The infective powei ot a cultuie in the eighth subplant was studied in the fol- 
lowing expenment The matenal lepieseuted a dilution of the onginal inoculum 
cultivated ot appioximately 2 x 10*^' 

Experiment S — 'llacacus ihesus 3636 November 25, 1931, tbe supernatant fluid from 
one culture was grouud iii a mortal with sterile quartz sand, and centrifuged for three minutes 
at 150 r p m One cubic centimeter of the resultant turbid supernatant material was injected 
into the cerebral hemisphere December 2, excitement, tremor and ata\n were noted, both 
arms almost totallj- paraljzed, piostrate General weakness progresses and the animal was 

etherized . 

Autopsy ^Visible lesions were seen in the cervical and lumbar cord, vistira were normal 

Smears from the bram surface and base and the site of inoculation were negative Cultures 
in ordinary solid and fluid media were negative Histopathologic examination revealed typical 
lesions of evpenwental poliomyehtis in the cord and brain 
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ilucaciis r/iesHs ^oSG Detember 3, 1931, lee of i 10 per cent suspeiiaioii of iinteml 
prepared from the brain, ctr\iL il and lumbir lord ot Monkcj 1630 wis injected into the cerebral 
hemisphere Deeinibtr 10, slight tremor, ptosis md it i\i i iiere obseritd December 11, 
tremor and ataMa iiere more m irked and both irms iver tot ilh pirihved December 12, am 
mal Mas prostr ite lud unable to nioie arms or legs Etherized Autopsi reieded iisible 
gross lesions in the spinil cord The Msceri Merc norm il Cultures prepareel Mith miterid 
from the nervous tissues Mere negative for organisms lu ordiiun culture media Hiatopitho 
logic examination reieiled lesions in the bran and cord tipie il of experiment il poliomi elitis 

In the next expeiiment xuus cultmeo m the eleienth subplant neie inocu- 
lated into a senes ot nionkexs These tiansfeis lepiesented a dilution ot the orig- 
inal material cultnated ot appi oximately 2x10'-' Foui monkeys neie inocu- 
lated and tliiee developed the typical clinical sjndiome and paraljsis of experi- 
mental poliomv elitis iiithin seven dajs and the foiiitli aninidl on the tenth day 
Of these, two leceived sedimented ciiltuies washed thiee times with uoimal physio- 
logic salt solution The supernatant pooled mateiial tiom five cultiiie tubes that 
had been pieviouslj mixed and ceiitiifiigalized lightlv toi two to three minutes 
was sedimented at high speed The lesnltant sediment containing the oigaiusms 
was washed three times after piceediug centiitugations This mateiial repie- 
sented a cnltme in the elev enth subplant incubated eight dav s at 37 3 ° to 38° C 

Experiment 9 — Mneacus iheius C December 17, 1931, 2 cc of m ished culture were m 
jected luto the left cerebr il hemisphere, o ec intrai ciioush , mil 3 cl into the peritoneal 
cavitv December 23, both nnus parnlYzed, neck nuil biik muscles vvcik Ten hours later, 
the animal was totally paralyzed, prostrate and monhund Etherized The infection advanced 
in the manner characteristic of a bulbar tvpe Gross and bistop itliologic examinations revealed 
charactenstie lesions ot poliomvclitis m the spinal cord and brain 

dfacaciM rliCMjs D December 17, 1931, 2 cc of a 10 per cent starch solution Mere in 
jeeted into the left hemisphere, 3 c c ot washed culture intr ivenouslx , and 3 c c into the pen 
toneal eavitv December 22, excitabilitv, MeakneSs of arms, slight muscle tremor, tires easilv, 
beginning right tacial paraljsis December 23, marked right tacial parahsis, total paralvsis of 
extremities, neck and back, prostrate Etherized The gross and histopathologic findings were 
typical of polioraj elitis in tlie brain and spinal cord 

Macaciis rhesus E December 17, 1931, 2 cc of a 10 per cent solution of starch into the 
left hemisphere, 5 c c of pooled culture into the peritoneal caiitr, and 3 c c mtrai eiiouslv De 
cember 23, irritability and muscle tremors Mere noted December 24, right tacial paraljsis, 
marked head and body tremor, Meakuess of right arm and leg, parahsis of lett arm and leg, 
weakness of back muscles, lud ataxia Prostr ite six hours later 

Macaciis rhesus F December 17, 1931, 2 cc pooled culture into the left cerebral hemi- 
sphere, 5 c c into the pc ntoneal cav its , and 5 e c mtravenoush December 23, normal Decern 
her 27, excitabilitv and Meakuess of right deltoid and both legs Merc noted December 2S, legs 
completeh paraljosed, right arm parahzed and left deltoid weak December 30, prostrate, and 
unable to move arms or legs 

A 10 pel cent suspension was piepaied fioui poitious of the biain and coid 
of Monliey C, and of this mateiial 0 4 c c was injected mtiacerebiallv into seven 
monkeys All these animals developed typical symptoms and paialjses followed 
bv complete prostiation aftei a period of fioni six to ten daj s Foui animals died 
on the seventh to the eighth dav' following inoculation Gioss and histopathologic 
examinations levealed typical and well marked lesions in the spinal cord, medulla 
and hi am, that weie charactenstie of expeiimental poliomyelitis 

Cultivatiou expeiimeuts m YB medium weie earned out with Beiketeld fil- 
tiates prepaied fiom ceiebial neivous tissue fiom jMonkej C These tissues had 
been pieseivecl in 50 pei cent glyceiol foi 14 daxs Tvpieal cultuies weie ob- 
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tamed aftei an intubation peiiod ot 22 da\s m the tuituie niednnn In all it- 
spetts the oigaiusins neie ukntical nith the oii'jinal stiani Mith -ninth 2iIonkc\ G 
had been inotnlatcd 

Tuo inonlveNS Meic motnlated %Mth tultmes in tiie tliiitcenth snbplant lep- 
leseiitmg a dilution ot the onginal matciial tultnated oi appioxiiiiateb 2x10- 
Both animals developed t\pital s\ iiiptonis and neie paialjml within one neek 

Expcrimcnt 10 -^lacacu. rh.o,. GS J .uu ir% 0, 1032, 1 cc culture from pookcl super 
n-iHiit unfcrnl troni three tubes <it the thirteenth trinsfer \e is lujeeteil into the right eerebril 
hemisphere, 5 c e intr leeiioush iml 3 e e into the pe ritoiie i! e nitj I luuari 12, prostrnte, 
complete panhsih, iiioriliuiid Fthenzed 

— The site of inoeulitioii showed iiotiuwj' uiiusu il and film prcpiritions were 
negative The cut surtaccs of the spiiul eorel, pirtieul irh in the eenical region and tlic 
medulla, shoned hcniorrhigic pm point areas Iliatopathologie ea inniiatioii of the medulla and 
spinal cord rcieiled inarked periiaseulir lutiltration, ncrit cell degciier itioii and iieurophago 
ejtosis and focal accumulations of lymphocytes Meniiige il reaction nas pronounced lu the 
ccrueal and thoracic and, to a lesser degree, in the lumb ir eord 

Macaewi rliesui GO J inuary 0, 1932, 1 e c of culture from pooled supernatant material 
from three tubes of the thirteenth transfer iias inyected into the cerebral liemisplicre, ace into 
the peritoneal eaiity and a c c mtr iieiioush January 12, both legs paralyzed, loft deltoid luak 
January 13, prostrate, Februari 21, died 

Autopni/ Tuberculosis of lungs Ilistopatliologie examination reiealed tipical lesions in 
the medulla, cord, and to a slight extent, m the braui The changes v\cre regressive and not 
like those seen in the acute stages 

The infective power of cultures heated for one houi at 65° C was next studied 
in two monkeys One received a preliminary iniection of starch solution and an- 
othei an mtraspinal injection of normal monkey seium 

Experiment 11 — Macacus rhesus 48 Xoscmbtr 18, 1931, 1 c c of normal monkey serum 
"as injected mtraspmally and on the following day 5 c c of a suspension prepared from 3 pooled 
cultures in the fourth subplant, incubated nine days and heated for one hour at 65° C , were in 
jteted intraienously 

Macacus rhesus 40 Nox ember 19, 1931, 1 c c of a 10 per cent starch solution xvas injected 
into the right cerebral hemisphere and See of a suspension prepared from 3 pooled cultures in 
the fourth subplant, incubated nine days and heated for one hour at 05° C, xvere injected into 
the peritoneal cavity, and 5 c c of the same material intraxenously 

The monkeys remained well and were discarded aftci one month’s obsenation 


JIaterials from culture tubes in the first, second, third, and fourth subplants 
that contained no demonstrable organisms weie also inoculated into two monkeys 
as illustrated in the following es-penment 


Experiment 13 — Macacus rhesus 18 September 5, 1931, 1 c e of pooled material from 
four negative tubes eontammg no demonstrable organisms, of the first to fourth subplants of 
Strain 3, xxas inoculated into the left cerebral hemisphere 

Uaeacus rhesus 10 September 16, 1931, 1 cc of pooled material from three negatixe 
tubes containing no demonstrable organisms, of the first and second subplants of Stram 3 xvas 
moeulated into the right cerebral hemisphere October 1, 1931, 2 ce phxsiologie salt solution 
XX ere injected into the left lionnspliere and 7 cc of material prepared from the contents of four 

negatixe tubes containing no demonstrable organisms, of the first and second subplants were 
inoculated into the peritoneal eaxitx l‘auis, were 

The monkeys remained xxell and were discarded after one month’s obsenation 


From the preceding expeuments one may observe that the inoculation m 
monkeys of oigainsms obtained fiom cultures of pohomyehtic tissue lu VB me- 
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dium caused s> mptoms and signs and pathologic cliauges in the nen ous sj stem 
chaiacteiistie o± expeinnental poliomyelitis Successful eipeiimeuts i\eie ac- 
complished with cultme subplants lepiesentiug a dilution lauging liom appioM- 
niately 2 x 10"^ and 2 x lO"'* to 2 x 10—' of the oiiginal mateiial cultivated, nameh, 
0 1 c e of a 5 pei cent saline Beikefeld filtiate of polionij clitic neiious tissue In 
paiallel expeiiments in which cultuies heated for one hour at 65° C Meie used, 
the inoculations m monkeys i\eie without eilect LikcMuse, additional experi- 
ments with mateiials deiived tioni cultme tubes that contained no demonstrable 
organisms i esulted negatii ely 

INrCCTUITY EXPERI3IENTS IX RVBBITS, GUISE 1. PIGS VXD SIICE 

It IS viell Imoiin that oidiuaiy stieptocoeci, oi bacteiia, when injected direct- 
ly into the biain oi into the cii dilation of monkejs oi smaller animals give use to 
symptoms that aie not eliaiacteiistic of poliomj^ ebtis As a geneial rule the out- 
come ot inoculations with stieptocoeci is lefeiable to the pioduction of frank 
meningitis, puiulent eeiebial abscesses, oi septicemia and death within foitv-eight 
houis 01 less 

The work of Kosenow and associates^® aucl otheis^* has been thoiouglily lein- 
vestigated, notably by Bull,*= Smillie,^’ Amoss and Ebeison,^ and Olitsky and 
Long'*- Flexnei^** in his eailiest woik had alieady shown that the labbit was 
lesistant to poliomyelitic infection Theie should be no question as to the com- 
plete absence of any lelationship between the stieptococcus desciibed by Kosenow 
or otheis, and what is leeognized as poliomyelitis m the expeiimental animal An 
examination of such protocols, as aie given m these publications, establishes foith- 
with the fact that m no instance was poliomj elitis induced with cultures of stiep- 
tococci The clinical pictuie of the disease was conspicuously absent The shoit 
peiiod of incubation and lapid course of infection, its outcome, and the gioss 
pathology did not coiiespond in the lemotest degiee to poliomyelitis 

With these points in mind it was thought desiiable to study m the rabbit, 
and smallei laboiatoij animals, the behavior of the organisms isolated by ns 
Rabbits weie inoculated mto the eeiebial hemispheie with 0 2 to 0 4 of a cubic 
centimetei of mateiial repiesentmg thiee oi moie pooled cultuies giown foi 
twelve daj^s in the meubatoi Anothei senes of labbits was injected intiavenous- 
ly with fioin 3 to 5 e c of similar materials Guinea pigs leceiv ed mtiapeiitoneal 
injections of fiom 3 to 5 c c of identical cultuies, and linally a gioup of mice was 
inoculated into the peiitoneal eavitv wnth fiom 1 to 2 c c of a suspension of cul- 
ture The animals weie kept under observation for one month and longei 

The results of all these inoculations were entirely negative both as to imme- 
diate and subsequent eftects At no time weie theie any symptoms oi signs ehar- 
aeteiistic of an infection of the nervous sj'stem, the blood stream oi the peiitoneal 
cavity The outcome was difterent when similar inoculations w ei e practiced wnth 
cultuies of streptococci oi staphylococci obtained from various sources The 
usual types of mfeetioii resulted and weie geneially fatal In tlie rabbit, paitic- 
ularly, within tw'enty-four to thiity-six houis symptoms and signs of meningitis 
and abscess formation developed At autopsy the gioss findings weie chaiactei- 
istie and the oiganisms were present in abundance at the site of inoculation and 

in the blood stream 
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From these experiments it maj be obser%ed that the oigamsm isolated and 
cultuated from poliomjelitic tissue, i\hile capable oi infecting and inducing ex- 
perimental poliomj ehtis m the monlei, is uutliout effect in rabbits and smaller 
ammals These results, directly opposed to the findings of Rosenoii and others, 
confirmed the belief that iie Mere not dealing nith an oidinary streptococcus or 
bacterium In the monkej, moieoier, inoculation ot this culture iias alnajs 
identified with the tjpical incubation period of tiom six to eight dajs duiing 
which sjTnptouis and signs were uniformly absent Again, this result rules out 
a streptococcus or other organisms desci ibed by Rosenow and subsequent w orbers 


VIEUCIDAL POWEft OF SEKUilS FROM COXVXLE3CEXT IIONKEXS IXOCUL.1TED WITH 
CULTURES, AXD RESIST CNCE TO REIXOCULuVTED POLIOMYELITIC VIRUS 

Tests were made to compare the immumtj response that is known to occur 
in typical experimental poliomyelitis with the results obseried in monkeys that 
had been successfully inoculated with the cultuie The question was concerned 
with whether or not an infection induced by the organisms would protect the an- 
imal against inoculation with the regular poliomyelitic virus It has been shown 
that recoi erj' from poliomj ehtis induced by the filtered xurus causes a state of 
resistance m monkej^s This is indicated bj the power of the blood serum from 
convalescent monkej s to neutralize the virus filtrate Such animals also become 
insusceptible to remoculatiou with virus Attempts were therefore made to 
determine whether monkeys in the convalescent stage follownng injection of cul- 
tures exhibited protection by either of these two reactions 

Neutralization in Yitio — For this test the serums were taken from four 
monkeys These had developed typical symptoms and paralyses following inocu- 
lation with cultures Two monkeys had received cnltnies in the fourth subplant, 
and two other monkeys, the eleventh and the thirteenth suhplant, respectively 
Serum samples were withdrawn six to fourteen and one-half weeks after the initial 
symptoms and paralysis had appeared The physical condition of two of these ani- 
mals was fair , in two others there was advanced tubercidosis and marked cachexia 


Experiment 13 — The tests for neutralization were made by mismg 0 2 c c of a 5 per cent 
emulsion of poliomyelitis virus, glycerolated five days at 4° C , with 0 2 c c of each monkey serum, 
incubatmg for one hour at 37 5" C , and keeping for nine hours at 4“ C These mixtures which 
had been previouslv made up to a volume of one c e with sterile physiologic salt solution, were 


injected intracerebrally, under full ether anesthesia, into four normal ITacacus rhesus monkevs 
Two normal control ammals received the virus suspension alone m the amounts or 0 1 c e and 
0 05 c c , respectively This control material was subjected to the identical preliminarv incuba 
tion and ice box fixation as were the serum vims mixtures 

Maeacus rhesus 78 February 24, 1932, intracerebral inoculation ot mixture ot 0 2 c.c ot 
5 per cent virus suspension and 02 ee serum taken from Ifonkev 43, fourteen and one half weeks 
after initial symptoms of pobomyelitis induced by a culture in the fourth subplant that had been 
passed through a second monkev Xo svmptoms, remained well 

Macacus rhesus 79 February 24, 1932, received mixture of virus suspension and serum 
aken from Monkev 58, on the forty eighth day following first svmptoms of pohomvelitis induced 
V inoculation of a culture in the eleventh subplant Xo symptoms, remained welL 

Macams rhesus W— February 24, 1932, was injected into tlie cerebral hemisphere with a 
mixture of 0 . c c of virus suspension and serum taken from Monkey 59, eight weeks after first 
svmptoms of poliomyelitis following inoculation of a cnltnre recovered trom a mS^v fhTf 

been injected with the original organisms in the tourth subplant The anil“ remameff I f 
symptoms until March 1*’ 17 animai remained free from 

h i-, 1 7 davs after the inoculation, ben weakness of the right arm and both 
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legs \\crL noted The neck and back inuscks onlj slightlj invoUed Kecoxcrj ot lunction 
progressed rap:dlj !^tonkl^ 50 from ^\hieh the serum isas taken developed weakness ot the left 
deltoid on the twelfth daj tollowing moeiilttioii of the culture, aud dchnite piraljsis ot the 
member four dajs later Tliere were no other eflfeets and the reeoverv was rapid with complete 
restoration of fuiietion in the arm The iiifeetioii w is \erj mild 

Macaius i/ievHS SI Febru irv 24, 1932, intracerebral injection ot 0 2 c c scrum and 0 2 c c 
virus suspension Serum w is tiken trom Monkoj C9 on the tortj first daj tollowuig uiitial 
symptoms and paraljsis induecd bj inoeulation wath a culture m the thirteenth subplaut This 
monkej was in \erv poor eondition on this date and died on the tollowing dav No sjoiiptoiiis, 
remained well 

llacacus rhesus S3 (Control) February 24, 1932, rceeued Dice of a 5 per cent virus 
suspension into the cerebral hemisphere Mareh 1, bilateral ptosis, eveitability, head tremor, and 
right facial paralysis were noted March 2, the animal was prostrate and unable to move arms 
iiid legs 

Macaous rhisus S3 (Control) Februnrv 24, 1932, lutraecrebr il inoeulation ot 0 05 e e of 
5 per cent virus suspension First svmptoms were noted March 1, excitement, ruflled fur, and 
staccato cry March 4, paralysis of arms and legs, at exia and paralysis of muscles of trunk were 
observed March 5, prostr ite, and unable to move extieimties 

Pi otection I'csts — Three monkeys •wete available of the foiii ■which had sup- 
plied the seiums used lu the neutiali/atiou experiment These animals weie now 
tested foi pioteetioii against poliomy elitic \ iins lutioduced diiectly into tlie brain 
A 0 pel cent emulsion was piepaied fioni the coid and biam of the same attne 
viius that was used in the piccedmg tests The material difteicd only with respect 
to an additional stoiage ot thiee days in glyceiol at 4° C The dose ot iirus used 
w'as eousideiably largei, namely 03cc to04cc 

llonhcy 43 Couvalesceut fourteen and one half weeks February 27, 1932, intracerebral 
inoculation of 0 3 c c or a 5 per cent v irus suspension, gly cerolated eight days at 4“ 0 No syuip 
toms, rcniamed unchanged 

Jfoiiteg 5S Convalescent forty eight days February 27, 1932, intracerebral injection ot 
04 ce virus suspension No symptoms, rem lined unchanged 

MonXey 59 Convalescent eight weeks February 27, 1932, intracerebral inoculation of 
0 3 c e suspension of virus No symptoms, no ehangt 

ilonXey 75 (Control) Norm il animal Februarv 27, 1932, inoculated 0 3 c c ofthesmie 
virus suspension into the loft cerebral hemisphere No symptoms developed until March 5, when 
the animal showed lessened aetivaty and sat quictlv in cage March 7, weakness ot arms, deltoid 
muscles and back were noted, inability to climb and fatigability were observed There was a 
suggestive right facial paralysis and ptosis of right evelid 

The lesults aie summaiized lu Table III 

Comment — These tests aie sigmficaut lu having demoustiated the ueutializ- 
mg powei foi vnus suspensions of seium taken tiom monkey's that have been 
inoculated with a cultuie of oiganisms capable of iiidueiiig the pictuie of typical 
poliomyelitic infection These convalescent monkeys have likewise resisted an 
inoculation of poliomyelitic vnus diieetly into the biam 

It may be deduced fiom this experiment that inoculation ot the eultuie has 
cansed in monkeys a lesistance to poliomy ehtic infection of the same nature and to 
a similai degiee as that winch is known to follow an inlection wntli the oidniaiy 
vnus 

Resistance to poliomy'elitic infection has been demoustiated by' means ot this 
recognized test foi seium neutializmg powei aud foi pi otection aganist the eftects 
of vnus It should be noted that the conditions imposed by this expeiiment have 
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Neutralizvtiov Tests With Seuuyi and Pkot^ction Tests in Culture iKt t ct^ d Monkeys 


NO 

D\TE 

mvtebivl used 

VMOUNT 

C C 

VIRUS 

\mount 

SUSP 

c C 

RESULT 

78 1 
70 

80 

81 

82 j 

83 

2/24/32 

2/24/32 

2/24/32 

2/24/32 

2/24/32 ' 

2/24/32 

Strum, Lulture monkej,14% vteks 
com Tlesttnte 

Strum, culture monkcj, fort\ 
eighth day convalescence 

Serum, culture monkej, 8 vceks 
tom alescence 

Serum, culture monkey, fortv 
first day com alescence 

Control 

Control 

0 1 

0 1 

0 1 

0 1 

01 

01 

01 

0 1 

0 1 

0 05 

No sjunptoras 

No symptoms 

Mild symptoms, 
seventeenth day 

No symptoms 

Typical poliomyelitis, 
sixth day 

Typical poliomj elitis, 
seventh day 

43 

2/27/32 

Culture monkcj, con 






valescence 


0 3 

No change 

58 

2/27/32 

Culture monkey, forty eighth day 






convalescence 


04 

No change 

59 

2/27/32 

1 Culture monkey, 8 weeks con 






valescence 


03 

No change 

75 

2/27/35 

! Control 


03 

Poliomj elitis, seventh 



1 



day 


been purposefully made more stringent than are demanded by the established 
tecbnie A suspension of mrus mstead of the Berkefeld N filtiate has been used , 
the larger contiol monkeys have received half or less than half of the amount of 
virus inoeulated into the test animals , the proportion of serum to the virus was 
1 1 instead of the usual 10 to 100 1 , finally the period of incubation and ice box 
fixation of the serum- virus mixtures was one hour and nine hours as against the 
usual periods of tv o houis and sixteen hours, respectively Notwithstanding these 
rigorous requirements, the serum from three monkeys completely neutralized the 
larger doses of virus and that of the fourth animal delayed the appearance of a 
mild infection 12 days beyond the period in the controls These weie already 
paialyzed and prostiate on the sixth day after inoculation 

Discussion 

The results of the experiments described in the foi egoing protocols indicate 
that poliomyelitis can be induced in monkeys by inoculation with certain organ- 
isms that have been cultiiated from poliomyelitic neivous tissues Successful 
inoculations in monkeys have resulted vith visible cultuies in the fourth to the 
eleventh, and also in the thirteenth subplants representing an extraordinaiy dilu- 
tion of the original material cultivated Koch’s postulates have been fulfiUed in 
all details including the recultii ation of the identical organism ivith which polio- 
mj ehtis^could again be reproduced in the experunental animal Such recaptured 
“■virus” possessed the origmal characteiistics of filterability and pathogenicity 
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This %\as shown by successful inoculations with Beiketeld. filtrates pieparecl fiom 
the nervous tissues of monkeis that had been mfected with a cultuie 

The theoietical possibility ot oiiginal aetne viius being earned along with 
tiansfeis of the cultuie mateiial appeals to be remote Dilutions ot the material 
as high as 2 X 10"-^ a\ ould tend to cAclude this and to confiim the belief that actual 
independent multiplication of an oiganism has occuried The virulence of the 
cultuie could not be asciibed to the influence ot viius as such upon remote 
subplants 

Theie lemam for consideiation also the theoietical possibiht}' of adsoiption 
of viius to the bodies of these oiganisms, and further, the multipbcation of in 
nsible VIIUS m the tissue constituting the cultme medium 

With regaid to the first point, tbeie is no explanation to account for the m- 
fectivity of the cultures except on the basic of then aetmty If it weie tiue that 
an invisible vims might be a constant companion of bacteiu thiough an mdefinite 
numbei ot tiansfeis, then theie is no justification foi the existence of bacterial 
etiology of disease In yellow fevei studies it has indeed been pioied that a com- 
monly associated oiganism cannot act as a \ectoi toi the i iius As to the second 
point undei consideiation, the cultuie nieclium does not contain Ining tissue, and 
hence cannot be regarded as a possible nidus foi the multiplication of a viius m its 
invisible state apait fiom the a isible oiganisms that thin e m the steiilized tissue 

Of mteiest also m connection with the In pothetical suiiival of ougiual viius 
in the cultui es is the obsei a ed viabihtj of the oi ganisms for long periods of time at 
mcubatoi tempeiatuie Fioni such cultiues lecent subplants retam infective 
powei foi monkeys 

The 1 elation of stieptococcal oiganisms to poliomA elitis has agam been shown 
to be nonexistent In the expeiinients lepoited heie, only the disease lecognized 
as expel imeutal poliomyelitis in the monkey has been consideied Rabbits and 
smallei animals in contiadistmction to tlie monkey, failed to cleielop any sjunp- 
toms 01 signs of this disease wlieu thej weie inoculated mth the cultuie described 
in the foregoing piotoeols 

Although successful cultnation of an aneiobic oiganism fiom poliomj elitis 
viius Avas accomplished bA means of the EB medium in conjunction wnth the VB 
mediimi foi subplants, fuithei studi wall be uecessarj'" to estabhsh the possible 
dependence of eithei one upon the othei Poi the recultivation of oigaiusms 
fiom monkeys that had been successfully moculated with the culture, the VB 
medium hi itself geneially was found satistaetoiA' Hoivevei, the questions of 
adaptation of the stiain, its multipbcation, and maintaining ot its Auiulence and 
infectne poA\ei may be modified piofonndly hj the sequence ot eAcnts taking 
place ui the cliff eient cultme mediums oiei A'aiAing periods of time These mat- 
teis must he left foi futuie imestigation as AveU as those lecognized Aaiiable fac- 
tois inheient in the cultuie mediums emplojed, nndonbtedlj a set of ciienm 
stances Avhich affect the outcome of attempts to eultiA ate the a iius ot poliomyelitis 

sumaiary and conclusions 

Bacteriologie cultivation expeiiments weie attempted wuth Beikefeld N fil- 
tiates piepared fiom the nerAOns tissues of monkeys inoculated with pobomyebtie 
virus and developing typical expeiimental pobomjebtis Seven stiains of virus 
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^\eie studied m special eultvue mediums to be desisuated as EB and VB medium 
tice fiom liMiig tissue and containing essentiallv minced sheep biain m a veal 
infusiou tree fiom peptone 

Positue cultuies "Cie obtained fiom mi us (iltiatcs and the tiausfeis fiom 
the oiiginal eultuies ha'e yielded suceesstiil gio'vth m senes At the piesent 
time these oigauisms are in the twentieth subplant and the onginal cultuies ha\e 
been found Mable attei an incubation penod ot moie than tweaty-two weds at 
37 5° to 38° C 

The oigamsm is a strict aueiobe and glows in an atmospheie of reduced oxy- 
gen tension de\ eloped in the cnltuie medium stains best with "W light stain and 
in later subplants and oldei eultuies it appeals to be faintlj to modeiately giam- 
positive Undei a magnihcation of 1500 to 2000 diameteis the organisms appeal 
as minute ovoid bacteria ranging in size fiom the lowest limit of MSibility to 0 05 
-0 1 01 0 2 of a micion, and oceui in ii regulai clusteis, singly, in pairs, veiy laiely 
inshoit chains, and in densely packed masses The bacteiial bodies aie especially 
numeious in the films of paiticulate biain tissue found in the medium, foi which 
they exhibit a marked piefeienee A sheath-lilce eni elop appears to suriouud the 
orgamsm, faioring the foimation of iriegulai masses 

Cultivation of the orgamsm on the sui face of a solid medium has also been suc- 
cessfully accomplished fiom subplauts undei stiirt anerobiosis by means ot the 
Ohtsky-Boez apparatus The cultme medium deiised tor this purpose contained 

sheep brain in a base of bufteied veal infusion agai, tree tiom salt and pep- 
tone, and ad 3 usted to Pu 7 6 The piesence of abundant moisture 'vas found 
essential for smface growth 

Inoculation in monkeys of organisms obtained from ivashed and unwashed 
cultures isolated from poliomyelitic tissues m VB medium caused clinical symp- 
toms and signs and typical pathologic effects chai aeteristic of experimental polio- 
myelitis Berkefeld N filtrates as well as suspensions of nervous tissue from such 
infected ammals were capable of inducing the identical infection in the normal 
monkey The recaptured “virus" possessed the original characteristics of filter- 
ability, pathogenicity, and recultivation in an artificial medium 

Successful expel iments up to the present time have been accomplished with 
these cultures m the third, fourth, eighth, ninth, eleventh, and thirteenth sub- 
plants, representing a dilution of approximate!} 2 x lO'' to 2 x lO'-" of the origmal 
material cultivated This, it w ill be noted, w as 0 1 c c of a 5 per cent saline Berke- 
feld V filtrate prepared fiom poliomyelitic nervous tissue Parallel experiments 
in which heated cultures weie icsed for moculation into monkeys resulted nega- 
te ely ilaterials derived fiom cultuie tubes that contained no demonstrable or- 
ganisms were also without effect Additional control expei iments included ma- 
terial from noimal monkejs, and from the tissues of herpes, encephalitis and 
neuio%accinia All these, as well as the umnoculated cultuie medium by itself 
ga\ e negative lesults 


Attempts to recultivate the tjpical organism from monkeys expeiimentaUy 
rfi XT culture and developing poliomyelitis, were successful with Berke- 

eld hUrates and suspensions prepared from the neiwmus tissues of such animals 
Jlu ' cultuies the typical picture ot expeiimeutal polio- 

i s was again mduced in normal monkeys Successful transmissiou of the 
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disease fiom these animals to noimal ones was agam accomplished by means of 
Beikefeld N filtiates and suspensions of nei%ous tissues 

The inoculation of labbits, guinea pigs, and mice with the culture has resulted 
negatively Dnect inoection ot massive doses into the biaiu, oi into the blood 
stream, or peiitoneal cavity was umfoimlj without effect 

Film pieparations wnth mateiial taken at autopsy fiom the site of inoculation 
and fiom the surface and deepei laveis of the coid and biam ot monkeys were 
nnifoimly negative foi oigauisms Inoculation of such iiiateiials into oidmaiv 
cultuie medium ga\e negative lesnits The same obseiiations weie made m lab- 
bits, guinea pigs and mice 

Seiums taken fiom inonkeis that ha\e been inoculated with the eultuie of 
organisms capable ot inducing the pictme of typical pobomjelitic mteetion iveie 
found to possess neutializing powei foi active viius suspensions Such con- 
valescent monkejs likewise resisted an inoeulation of poliomyelitic viius into the 
bi am The i esistanee to pohonij elitie infection induced by the inoculation of the 
eultme was the same as that which is known to follow an infection with the filteied 
virus 01 its suspension 

Filtiatioii evpei iments with the cultmes during certam stages of giowth sug- 
gest that ulti amicroscopic forms mav be capable ot developing into iisible bodies 
111 the cultuie medium 

The cycle of poliomyelitis has been demonstiated m monkeys inoculated with 
cultures The organism has been developed tiom an invisible to a visible state and 
the typical disease induced in the eApeiinieutal animal, in the biam and spinal coid 
of which the ovgaiiism again returns to the imisible fUteiable stage, but retains 
its powei to infect noimal monkeys 

It appears tiom these studies that the poliomyelitic viius has multiplied m 
viti 0 in a cultui e medium contammg nonlii ing hi am tissue The oi ganism causes 
pathologic effects that can be augmented by successive passage of the culture ma- 
teiial thiough a senes of monkeys Notable m this lespect is the slioiteumg of 
the meubatiou penod 

The oigamsm exhibits a maiked i esistanee to tbe action ot 50 pel cent glj ceiol 
ovei long periods of time 
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/pHERE appeal m the hteiature have found the 

i metabolism m tubeiculosis although of fevei Can these 

metabolism to be the amount oi charactei of the disease 

were not sufficiently relaxed to be\igher in tuberculous subjects 

than in normal subjects and one cause attempt to determine whether the 

vital capacity wk was un^ 

basal metabolism in ^ ^ determine whether this observed in- 

estent oi to the ^ result simply of the amount of the destrue- 

3^o£ lu^" tesTe^ OT whether it is m some way more closely related to the toxic 

conditiorolt^^ laotherwords,isitrelatedtotheextentortothepiogres- 

Th^stndy also included observations on the relative increase in the ventilation 
as the oxygen consumption was raised This increase could not be too large due to 
the limited size of the spirometer available, hence the respiratory exchange aftei 

food was chosen for study -, i <.1 

It was the plan when this problem was begun to study the pulmonary ventila- 
tion and oxygen consumption (fiom which the basal metabolism could be calcu- 
lated) m both toxic and nontoxic cases, and m the latter to relate each to the extent 
of involvement Unfortunately, due to lack of time, only studies on nontoxic cases 
were earned out Consequently, this is a report of studies made of the pulmonary 
ventilation and oxygen absorption m the basal condition and again after breakfast, 
of nontoxic cases of pulmonary tuberculosis and similar studies upon a series of 
normal subjects 

TECHNIC 

A Benedict-Roth metabohsm machine and a Haldane gas analjzer were used 
for the determinations The Roth was used both as a metabolism machine and also, 
by making a few simple adjustments, as a simple spirometer for the collection of 
expired air 
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Tlie usual piocedui e foi basal metabolism u as obseived The ambulatoiy pa- 
tients, Mithout food since the pieiious evening, came to the metabolism room and 
lested on a cot for thiee-quarteis of an houi, and the mfiimaiy patients, also uith- 
out food foi tnelveto foul teen horns, rested quietli in then rooms foi half anhoui 
The test uas not begun until pulse and lespiiation had reached a constant le\el, 
and during the test the late and chaiactei ot the lespiiation n ei e noted, as it is es- 
sential tor accurate obsei vations that they do not change ivhen expiration into the 
spiioiueter is taking place 

During the first pait of the test, a deteiniination ivas made of the ox> gen con 
sumption, as in a legulai basal metabolism test, for a period of ser en to eight mm 
ntes The second pait consisted of a collection of evpued an the spirometer 
was too small foi a coiituiiious collection of seieial minutes, after appioximately 
one imnute (tmie noted exaetlj’ m seconds in each instance) a three-nay vah e was 
turned, at the end of an expiiation, so that the subject was breathing out into the 
room Readings of the i olume of expiied an in the spnomctei and the time of col- 
lection were 1 ecorded, a sample of the expned an was collected ni a sampling tube 
as part of the composite sample for later analysis, and the spirometer nas emptied 
This procedui e required about thirty seconds Then the \ al\ e n as tin ned again at 
the end of an expnation allowing the subject to expne into the spirometer and a 
second collection was made This procedme was repeated eight oi ten times The 
patient then had bieakfast, returned for a lest of tliiee quarters of an hour and le 
peated the experiment which began usually one hour after the end of the meal 

To guaid against expeiimental eiroi, tests weie repeated until the subject 
gave consistent results Piequently, as is the case m all basal metabolism and 
respiration work, the first test oi two had to be discaided because the results were 
obviously not correct Sometimes lu the fiist test the subjects w ere not completely 
relaxed, due possibly to slight apprehension about the whole proeediue, and their 
metabobsm as a result w as too high Ovei ventilation also, was veiy likely to occur 
the first time a subject breathed into the spuometer "Woik on two subjects had to 
be discontinued entiiely because they nevei became sufficiently accustomed to the 
machine to bieathe normally when connected with it 

The composite sample of expued au, which contained equal paits of each spi 
rometei of expired air, ivas analyzed for both CO 2 and O 2 Dupheate analyses 
were always made and the CO 2 requii ed to check withm 0 04 per cent (and usually 
did within 0 02) and the O 2 to cheek within 0 05 per cent Analyses of outside air 
were made regularly, almost daily, to check the machine 

If there was a difference of moie than Sec per mimite between the oxygen as 
detei mined in the first part of the test and as determined by the analysis of expired 
air the volume of the latter was coirected to make the two agree since the first was 
considered the moie reliable test, because of the intermittent collection of expned 
air When occasionally such a eorieetion was foimd neeessaiy, it was small, since 
special care had been taken to see that the nature of the respiration during the ob- 
servation was normal 

The hasal metabolism was calculated on the basis of calories per square meter 
of surface area and compaied with the Aub-DnBois (3917) standards The calcu- 
lation of the oxygen absoiption and oaibon dioxide ehmiuation from the analysis 
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of Cipiied an ^\as made as desciibed by Badey (1921) Collection factors ^\elc 
taken fiom the tables compiled bj Caipentei (1924) 

SUBJECTS 

The gioup of subjects studied consisted of eight noimals and nineteen tiibeicii- 
lous patients in the sanatoiiuni, eleven of the lattei ■with model ately advanced and 
eight with fai adianced lesions Of the noimals, thiee w'cie medical students, two 
secietaiies, one a laboiatory woikei, one a teacher, and one a nontuberculous pleu- 
risy patient 

The moderately advanced patients (with one exception. Case 19) weie ambu- 
lant at the time they w ei e studied although subsequently foui of them. Cases 9, 11, 
13, and 17, had meiease in infiltration or reactivation of the disease and w'eie put 
to bed The duration of the disease had been less than a year m all except Case 14 
who had had a recent fresh exacerbation of an old lesion of several years’ standing 

Of the eight fai advanced eases three -were bed patients and their disease w'as 
of recent origin Of the five ambulatory cases. Cases 20 and 21 had each had tu- 
berculosis for about a year and a half and Case 27 had “cured” several years 
previously 

All the subjects in both groups were afebrile and generally nontoxie at the 
time they were studied 

The average age was only slightly different for the three groups In the nor- 
mals aU subjects w'ere between twenty and thirty-five years of age -with an average 
age of twenty-six and a half The moderately advanced cases were betw'een twenty- 
one and forty-six years of age with an average of twenty-nine and the far advanced 
eases between eighteen and thirty-six with an average of twenty-nine years 

The tuberculous subjects were classified according to the National Tubercu- 
losis Association classification and m addition on the x-ray findings alone Accord- 
ing to the extent of the parenchymatous (Pc) lesion they ivere di-vided into stages 
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Jj 

Case 10 

Pc2 

E 
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Pc2 

E 

Case 12 

Pc2 

E 

Case 13 

Pc2 
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Pc2 
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Case 15 

Pc2 

E 

Case 16 

Pc2 

E 

Case 17 

Pc2 

E 

Case 18 

Pc2 

E 

Case 19 

Pc2 
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Case 20 

Pc3 

E 

Case 21 

Pc3 

E 

Case 22 

Pc3 

E 

Case 23 

Pc3 

E 

Case 24 

Pc3 

E 

Case 25 

Pc3 

R 

Case 26 

Pc3 

E 

Case 27 
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ilODEEATELT ADVANCED 
4r and 6 vs Cj 

3r and 5 vs, 5r and 6 vs, 7r and 8 vs b, 

3r and 5 vs lo 

3r and 5 vs b. L 6r and 9 vs Cj 

4r and 7 vs cTj 

3r and 5 vs a, L 2r and 4is, 4 and 6r 

2r and 4 vs b, h 3r and 6 vs c, ’ 

2r and 4 vs b. L 3r and 5 vs b. 

Ir and 3 vs and lower % b, 

4r and 5 vs b, L 4r"and 5 vs c\ 

4r and 6 vs Cg 

3r and 5 vs Cs L clav and 3 vs ai 
Far Advanced 


5r 

and 

7 


c 

L 

or 

and 

7 

VS 


6r 

and 

9 

>s 

Cl 

L 

3r 

and 

5 

vs b. 

6r 

and 

9 

vs 

b. 

L 

4r 

and 

6 

VS 

b. 

4r 

and 

6 


Cl 

L 

4r 

and 

9 

vs 

b. 

5r 

and 

9 

vs 

Cl 

L 


and 

9 

^s 

b. 

6r 

and 

9 

^s 

Cs 

L 

"iV 

and 

7 

^s 

b 

or and 

9 

vs 

C2 

L 

Or 

and 9 

vs 

c. 

4r 

and 

7 

vs 

bi 

L 

4i* 

and 

7 

vs 

bx 


7 and 9 vs 
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2 and 3, Avhicii coiiespoud to the National Tubeiculosis Association classification of 
‘ ‘ moderately adTauced ’ ’ and ‘ ‘ fai adA aneed ’ ’ The side and extent on each side, 
measuiing from the apex down to the specified iib oi \ eitebial spine, aie lecoided 
with the intensity of the lesion, a, b, oi c The probability ot focal change oi actn- 
ity IS expi essed in suffixes 0, 1, oi 2 for each side 

BASAL AIETVBOLISII 

The results of the expeiiraents are grouped in two sets of tables, the first deal- 
ing with the lespnatoiA metabolism and the second with the pulnionaiy Acntila- 
tion Tables I, II, and III list the metabolism in calories per square meter of body 
smfaee per hour togethei with the peicentage dcMatioii tiom the uoinial caliie ac- 
coiding to the Aub-DuBois staudaids The Aalues aftei breakfast, A\ith the per- 
centage increase and also the lespiiatoiA cpiotients aie given 

In order to shoi ten the tables, iiidiA idiial cxpei iments have not been bsted As 
has been stated pieAuoush , tests Aveie made until consistent results Aveie obtained 
and the first experiments were discarded if the results Aveie higher than that found 
in subsequent tests Any other expeiinieuts A\eie discarded also if foi anA’’ reason 
they A\ere not basal The results gnen in the tables are the areiage result of the 
consistent tests and the column entitled number of tests, lepicsents the number 
BA er aged and not necessarily the number actuallv made upon the subject 

A survey of the tables reveals the tact that of the 27 cases, 25 had a basal me- 
tabolism below the expected value In the normal gioup there were no values 
AA'hich were higher than the standard and two subjects had Aalues of -16 5 per cent 
and -19 per cent The entii e group had an aA’eiage of -9 per cent w hich, how er ei , 
falls AVithin the limits of normal a ai ration even if we retain the narrower limits of 
±10 per cent 

To make certain that the machine A\as not giAung too low oxa gen values, a sec- 

T ABLE I 

Eespuutoba Metabousw op xToiorvL Subjects 


StTBJ 

^0 

Ei.PECTtI> 

FOUND 


incr, aft 

SES 

TESTS NtfTBlTIVE CONDITION 

cvL /sq M /UR 
VCB DUBOIS 

C\L /SQ il 
PFB UR 

B M n 

BKEAKF\ST K Q 
PER CENT 


IF 
2 F 
3F 
4M 
5M 
GM 
7F 
8F 


2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

9 


o 


Avenge 


Basal 

3G5 

33 6 

- 79 


0 89 

Ihr aft break 


37 5 


-rll6 

0 91 

Basal 

37 0 

30 0 

-16 5 


0 73 

1 hr aft break 


33 1 


-r 71 

0 84 

Basal 

37 0 

34 4 

- 70 


0 71 

1 hr aft break 


39 3 


+14 2 

0 87 

Basal 

39 5 

39 1 

- 10 


0 SO 

114 kr aft break 


43 1 


-10 2 

0 82 

Basal 

39 5 

35 7 

- 94 


0 86 

1 hr aft break 


416 


•rl6 5 

0 85 

Basal 

395 

32 0 

-19 0 


0 90 

Ihr aft break 


37 3 


J-lb 5 

0 88 

Basal 

37 0 

33 9 

- 84 


0 79 

1 hr aft break 


38 1 


-^12 4 

0 80 


37 0 

35 9 

- 28 

+10 S 

0 76 

Ihr aft break 


39 8 


0 ss 

Basal 

Ihr aft break 

37 6 

34 4 

38 7 

- 90 

-rl2 4 

OSl 
0 86 
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ond portable apparatus of a diffcient make r\as procured and r\rtlr a subject 
tborougblj accustomed to tire metabolrsm tests, alternate determinations -were 
made, first on one macliiue and then on the other Four tests, tr\ o on each machine, 
made -wnthin the course ot an hour, checked within 1 5 absolute per cent Hence, 
there is evei\ reason to believe that the low metabolism values are absolutely 
correct 

T VBLB II 


IIespibatoii\ Metabolism or Mouebatelv Adi vncfd rtUERCuious Subjects 


SDBJ 

SES 

NO 

TESTS 

MJTRITIVE CONDITION 

EXPECTED 
eVL /SQ M /HR 
\.UB DUBOIS 

iOUND 
C\L /SQ il 
PEE UR 

B M E. 

INCH \iT 

BREAKFAST 

PER CENT 

P Q 

9P 

2 

Basal 

37 0 

30 0 

-18 9 


0 84 


2 

134 hr aft break 


35 1 


+17 0 

0 86 

10 M 

2 

Basal 

39 5 

36 0 

- 8 8 


0 78 


0 

1 hr aft break 


39 2 


+ 89 

0 89 


1 

IV' hr aft break 


38 9 


- 80 

0 90 

IIP 

1 

Basal 

37 0 

36 1 

- 24 


0 83 


1 

1 hr aft break 


38 1 


+ s 

0 92 

12 M 

1 

Basal 

39 5 

40 7 

T 3 U 


0 83 


3 

1 hr aft break 


44 7 


+ 98 

0 87 


1 

IV' hr aft break 


•42 2 


T 3 6 

0 85 

13 P 

2 

Basal 

37 0 

34 0 

- 82 


0 82 


2 

1 hr aft break 


45 2 


+32 9 

0 86 


2 

2 hr aft break 


40 4 


t18S 

0 93 

UM 

1 

Basal 

38 5 

37 0 

- 3 9 


0 87 


2 

1 hr aft break 


43 9 


+18 6 

0 86 

15 M 

2 

Basal 

39 5 

341 

-13 9 


0 83 


2 

1 hr aft break 


37 9 


+11 1 

0 92 


1 

2y hr aft break 


361 


+ 58 

0 88 

16 P 

2 

Basal 

36 0 

36 5 

+ 14 


0 82 


2 

Ihr aft break 


40 7 


->-115 

0 94 


1 

ly hr aft break 


38 0 


->■4 1 

0 81 

17 M 

2 

Basal 

39 5 

33 5 

-15 3 


0 82 


3 

1 hr aft break 


39 0 


->-16 4 

0 85 

18 M 

2 

Basal 

39 5 

34 7 

-12 1 


0 83 


0 

Ihr aft break 


42 2 


+22 8 

0 82 

19 M 

2 

Basal 

39 5 

31 9 

-19 2 


0 83 


2 

1 hr aft break 


39 2 


+22 9 

0 88 

Average 

Basal 

38 4 

34 9 

- 89 


0 83 



Basal minus No 9 

38 6 

35 4 

- 79 


0 83 





1 hr aft break 


41 0 


+16 2 

0 88 


In the group of moderately advanced cases there were only two positive values 
one of +3 per cent and one of -rl 4 per cent while there were five wrth values below 
-10 per cent The average for the group was -7 9 per cent 

Even in the far advanced group there were no high rates Three of the eio’ht 
cases had values below -10 per cent and the average was -8 0 per cent 

Of the nineteen tuberculous patients there were three whose basal metabolism 
was between -15 per cent and -20 per cent, five between -10 per cent and -15 per 
cent and mne between 0 per cent and -10 per cent making seventeen in all that were 
below the expected value 

Lack of normal muscular activit% oa er a considerable time fails to explain the 
low values because several cases with low metabolism had been as active as usual 
onlj a few weeks prior to the tests 
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tadle ni 


Eespiratoet METiBOLisii OP Put Ad\ancij) Trueeculous Srbjeco’S 


SUBJ 

SEX 

\o 

TESTS 

MITRITIVB CONDITION 

EXPECTED 

c n, /SQ M /hr. 
AUB DUBOIS 

rouvD 

cvi/ /SQ iT 

PFK nXL 

B M R. 

IVCK APT 

BREAKPAST 

PERCE^T 

BQ 

20 il 

o 

Basal 

30 5 

34 3 

-13 1 


0 78 


o 

1 hr aft breakfast 


37 1 


+ 82 

0 86 

21 M 

3 

Basal 

39 5 

37 2 

- 58 


0 34 


4 

1 hr aft breakfast 


47 7 


+28 2 

0 89 


1 

hr aft breakfast 


42 4 


+13 9 

0 87 

22 F 

o 

Basal 

36 5 

35 5 

- 2 7 


0 82 


2 

1 hr aft breakfast 


45 3 


+27 6 

0 95 


1 

IK hr aft breakfast 


43 S 


+23 1 

0 88 

23 P 

2 

Basal 

36 5 

318 

-12 9 


0 83 


2 

Ihr aft breakfast 


35 9 


+12 9 

0 88 

24 M 

2 

Basal 

39 5 

36 b 

- 73 


0 87 


2 

Ihr aft breakfast 


42 5 


+161 

0 94 

25 H 

2 

Basal 

39 5 

38 5 

- 25 


0 78 


2 

1 hr aft breakfast 


45 8 


+19 0 

0 85 

26 P 

3 

Basal 

38 0 

36 1 

- 5 0 


0 83 


3 

1 hr aft breakfast 


39 2 


+ 86 

0 87 

27 M 

2 

Basal 

39 5 

33 7 

-14 7 


0 86 


2 

Ihr aft breakfast 


38 6 


+14 5 

0 88 

Average 

Basal 

38 6 

35 5 

- SO 


0 83 



1 hr aft breakfast 


415 


+16 9 

0 89 


Thus in these studies ot afebi ile uoutoxic cases thei e m as not the slightest evi- 
dence of an increased basal inetabohsm in eithei group The rate in the series of 
far advanced cases was equally as low as foi the model ately advanced senes and as 
low as m a similar group of normal subjects which makes it appear that basal me- 
tabolism in the tuberculous person beais no xelationship to the amount of the in- 
volvement ,1 e , to extent of lesion 

Brock and Haskins (1927) also obtained low basal metabolism values for sev- 
eial cases which coirespond with the values reported for this work, a -14 per cent 
for the average of thiee patients studied over several months during the summer 
when our cases were studied 

The majority of uorkeis find the basal metabolism to be approximately nor- 
mal for minimal tuberculous subjects Among the moie recent workers holding 
that view are Lanz (1925;, Gieglei (1927), Frank and Safaiik (1928), Salus and 
Adlei (1928), and McMahon and Klein (1929) McBiayei (1921), on the other 
hand, finds in 61 per cent of his “incipient” tuberculous subjects (22 eases) a basal 
metabolic rate greatei than normal, a percentage which is even shglitly higher than 
for a group of 21 advanced cases in which 57 per cent were above normal 

Concerning the metabolism in advanced eases theie is more disagreement 
For example, Geldei and Weigel (1926) from then study of eighty cases conclude 
that the toxemia of tuberculosis does not increase the basal metabolic rate and that 
increased rates are to be associated with hjqierthyroidism, while Giegler (1927) 
with one hundied thirty eases reports normal values only for minimal tuberculosis 
with higher values for advanced cases, the rate corresponding to the grade of 

activity 1 , X -D- 

Cordier (1923) reports normal basal metabolism in afebrile eases, out Jiyge 

(1928) finds increased rates m the third stage even when afebrile, although he 
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states that Aslieu the patient is in good condition clinically the metaholism is usually 
normal 

iIcCann and Ban (1920) in their caieful study of tuberculous patients in the 
calorimeter of the Eussell Sage Institute found basal values for ten cases to be be- 
tween -3 pel cent and (-15 per cent with an average value of +8 pei cent 'With 
fever, hoisecei, the metabolism was inci eased, and, with a lectal tempeiatuie of 
40° C , the authois find it may go as high as 30 per cent above normal 

'Williamson (1929) repoits acci age values of 423 percent and 4-18 per cent for 
two groups with pyrexia oi othei toxic symptoms and —0 5 per cent and —1 0 pei 
cent for apyietic gioups Jlcilahon and Klein (1929) with a group of forty active 
cases who had fever duiing the day but were afebrile in the morning when the tests 
w ere made give the follow ing avei age figures for basal metabolism , incipient cases, 
-^3 9 per cent, moderately ad\aneed cases, -rl3 per cent, and far advanced cases, 
+21 per cent 

The greatest incieases aie reported by Giafe (1920), who in seven of ten 
afebrile acute tuberculous subjects found increases of from 20 to 36 per cent, and 
m three febrile (over 39° C ) cases, increases from 50 to 75 per cent His values 
undoubtedly are not basal The determinations were made in a Jacquet chamber 
over periods several hours in length and such results cannot be compared with 
short periods durmg which the subject can remain absolutely quiet and relaxed 


rSFLUENCE OP FOOD 


The chief interest m the study of the metabolism after breakfast was not in the 
specific dynamic action of the food, but rather in the relationship between the in- 
crease in the oxygen consumption and the increase in the pulmonary ventilation 
This relationship wiU be discussed later in the section on pulmonary ventilation 
In these experiments, since it was not feasible to have each subject given the 
same breakfast and in equal amounts, the results upon each individual cannot be 
compared one with the other The average values for the groups are, however, not 
without mterest 

In the normal group the metabolism, one hour after the meal, showed mcreases 
varying from 7 1 per cent to 16 5 per cent wnth an average of 12 4 per cent The 
average respiratory quotient rose from 0 81 to only 0 86 due, undoubtedly to the 
relatively large amounts of protein and fat in the meal 

The moderately advanced group showed wide variations from 5 8 per cent in 
one case to 32 9 per cent in another The average increase was 16 2 per cent and 
was practically the same for the men and the women The respiratory quotient 
rose from 0 83 to 0 88 


The individual variation within the group of far advanced cases was nearly as 
great, 8 2 per cent to 28 2 per cent , and the average increase is the same as for the 
moderately advanced group, i e , 16 9 per cent The respiratory quotient also 
shows the same nse, 0 83 to 0 89 

the amount of food eaten in each case w as not controlled, it is impossible 
to tell whether or not this slightly greater increase which was observed in the tu 
berculous groups is a real difference due to the disease It is not <.reat enoimb 
^ery significant at any rate, and too, both MeCann (1921) and Sains and Adler 
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(1928) leport a noimal lespouse to food m the tubeiculous The latter authors 
found no i elationship hetn een specific dj namic action and activit> m the lungs 
and the wi itei ’s i esults i\ ould tend to beax out tins conclusion 

POL'MON.VRY TONTIluVTION 

In compaimg the puhnonaxy ^entllat^on, on j gen consumption and eaibon 
dioxide production of one gioup of sub 3 eets Mith another, there aiises the difficulty 
of individual vaiiations due to size, sex, and age It is definitely knoun that the 
OX} gen and carbon dioxide aie afteeted by all thiee factors and it is most probable 
that the ventilation is Iikeinse influenced This is borne out by the findings of 
seieial uoikeis (Krogh and Lmdliaid, 1913, Boothby, 1915, Peazee, 1921) that 
pulnionaiy ventilation vanes dnectly with the oxygen consumption 

In computing basal metabolism, this difficulty is eliminated by expi essing the 
caloiies on the basis of surface aiea of the body and compaimg them ivxth stand- 
ards which take account of diffei cnees due to sex and age But fox pulmonary 
ventilation ue have no such standaids In this work the age tactox may be elimi- 
nated since the aveiage age of each gioup was neaily the same The results mav 
then be expiessed on the basis of suxface aiea ox the} may be aiianged according 
to sex, with a weighted aveiage depending upon the number of males and females 
in the group 

The ventilation i alues m this w oik have been calculated by both these methods 
and, cuiiouslv enough, the vaiiatious foi the tluee gioups of subjects weie of tlie 
same ordei of magnitude whiclieiei way they weie expressed This is piobably 

Tabu: IV 


PuaitoNAST VEazTiLATioN OP NoRiim Subjects 


S0BJ 

SEX 

NO 

TESTS 

NUTRITIVE CONDITION 

EXPIRED AlIC 
LITERS/MIV 

INCR. 

% 

CO /o 

C C MIN 

INCR IN’ 
O 2 % 

PULSE 

RESP 

IP 

o 

Basal 

5 8-t 


160/179 


50 

13 


1 

1 hr aft break 

0 27 

74 

182/109 

100 

56 

16 

2P 

2 

Basal 

4 OS 


120/164 


GS 

16 


0 

1 hr aft break 

3 97 

- 28 

147/177 

79 

70 

16 

3P 

o 

Basal 

4 80 


125/176 


74 

13 


o 

Ihr aft break 

5 57 

14 6 

175/301 

14 2 

82 

14 

7P 

o 

Basal 

5 88 


161/203 


75 

14 


2 

Ihr aft break 

6 13 

43 

lSO/226 

113 

79 

16 

8F 

0 

Basal 

0 oo 


155/203 


SI 

14 


2 

1 hr aft break 

6 60 

18 9 

198/227 

114 

88 

15 

Average for P 

Basal 

5 24 


144/1S5 


70 

14 



Ihr aft break 

5 70 

85 

176/205 

10 9 

75 

15 

4M 

o 

Basal 

5 61 


309/262 


52 

3 


o 

114 hr aft break 

6 03 

73 

238/290 

10 7 

52 

10 

5M 

2 

Basal 

6 81 


220/255 


52 

11 


2 

Ihr aft break 

7 51 

10 3 

252/297 

16 4 

64 

13 

6M 

2 

Basal 

5 99 


180/199 


50 

11 


0 

Ihr aft break 

6 30 

52 

204/230 

15 5 

58 

12 

A-sernea for M 

Basal 

6 14 


303/23S 


52 

10 



Ihr aft break 

6 61 

76 

231/373 

14 3 

JS 

12 

— - — } 

yiean 


Basal 

Ihr aft break 

5 69 

616 

SI 

173/211 

203/238 

12 6 

61 

66 

12 

13 
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Taule V 


PULiIONAi;\ VENriL.\TION 01' MODER-VTEIA AD\ANCf.O TUHHtCULOUS SUDJECTS 


SUBJ NO 

SEX TESTS 

VUTIUTIVE CONDITIOV 

EXl IttED VIU 
tlTERS/MIS 

INCIU 

ct 

/O 

CO /O2 

C C MIS 

INCTI IN 
Oj ^0 

rUESE 

HLSI 

1 

HP 

13 P 

16 P 

1 

1 

2 

2 

*> 

2 

2 

1 

Basal 

1 hr aft breaV 
Basal 

1 hr aft hreih 

2 hr aft breat. 
Basal 

Ihr aft breah 

2 hr aft breah 

5 31 

G28 

5 24 

6 92 

6 70 

5 18 

6 02 

516 

18 3 

321 

27 0 

16 2 

0 0 

168/202 

197/214 

lOS/201 

234/269 

222/239 

157/100 

205/212 

160/197 

59 

319 

17 1 

115 

3 7 

84 

84 

76 

88 

70 

72 

72 

80 

11 

12 

18 

20 

20 

16 

16 

16 

Average for P 

Basal 

1 hr aft breah 

5 24 

6 41 

^2 2 

104/199 

212/231 

16 4 

77 

81 

15 

16 

10 il 

0 

Basal 

5 02 


175/217 


70 

11 


0 

Ihr aft breah 

5 49 

94 

209/230 

88 

80 

12 


1 

ly. hr aft break 

5 38 

7 1 

211/234 

60 

80 

11 

12 31 

1 

Basal 

7 46 


235/282 


68 

18 


3 

1 hr aft break 

8 33 

12 3 

272/310 

9 9 

76 

19 


1 

ly. hr aft break 

8 08 

83 

249/293 

3 7 

72 

16 

UM 

1 

Basal 

6 52 


211/243 


68 

9 


2 

1 hr aft break 

7 00 

74 

247/284 

16 9 

72 

14 

15 31 

2 

Basal 

5 60 


173/209 


64 

12 


2 

Ihr aft break 

6 78 

21 1 

216/232 

11 0 

64 

12 


i 

2y. hr aft break 

6 20 

10 7 

192/220 

53 

64 

12 

17 31 

2 

Basal 

5 72 


176/216 


80 

15 


3 

Ihr aft break 

6 61 

15 6 

213/253 

17 1 

80 

17 

18 31 

2 

Basal 

5 56 


186/226 


78 

6 


2 

1 hr aft break 

6 06 

90 

225/275 

21 7 

84 

4 

19 31 

2 

Basal 

5 37 


177/215 


74 

13 


2 

1 hr aft break 

6 23 

16 0 

232/264 

22 7 

86 

11 

Average for 31 Basal 

5 89 


190/230 






1 hr aft break 

6 65 

13 0 

231/264 

15 4 

Hi 


Slean 


Basal 

5 57 


177/215 


75 

13 



Ihr aft break 

0 53 

17 6 

222/249 

15 9 

79 

14 


pure coincidence foi this series Since it was simpler to arrange the values ac- 
cording to ses., that method was adopted and Tables IV, V, and VI give separate 
averages for the men and for the women, of the pulmonary ventilation, of the per- 
centage of CO 2 in the expired air, of the CO 2 and O 2 m c c per minute, as well as of 
the pulse and respiration rates At the foot of the tables is given the mean of the 
two averages 

Prom the tables it wiU be seen that, in the basal condition, the pulmonary 
ventilation varies for ivomen between 4 08 and 5 84 liters per minute, and for men 
between 5 99 and 6 81 liteis, the weighted average being 5 69 In the group of 
moderately advanced cases the values are nearly identical for the three women 
1 e , 5 24 liters, and vary for the men between 5 02 and 7 46 The average for the 
entire group is 5 57 liters which is even slightly less than that of the normals In 
the fax advanced group the variation among the women is between 5 42 and 6 22 

and among the men between 5 11 and 7 23, the group aierage being 6 05 liters ner 
minute ^ 

EMdently then, the ventilation, in the basal state, as well as the oxy<ren con- 
sumption, can remain piacticallj normal e\en with considerable involvement of 
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TvblE VI 

PuLiiONARY Ventilation op Pvt Ad\ancei> Tlberculous Subjects 


SXJBJ 

NO 


EXPIRED AIK 

INCR 

CO /Oa 

iNca,iN 



SEX 

TESTS 

N*TITaiTIVE CONDITION 

LITERS/MIN 

% 

CC MIN' 

0 % 

PULSE 

HESP 

F 

2 

Basal 

5 42 


100/195 


84 

12 


2 

1 hr aft break 

7 08 

30 6 

232/248 

27 2 

88 

13 


1 

hr aft break 

G 75 

24 5 

213/242 

24 1 

92 

11 

23 F 

2 

Basal 

6 22 


167/202 


82 

13 


2 

Ihr aft break 

7 34 

ISO 

201/229 

13 4 

86 

13 

26 F 

3 

Basal 

5 69 


158/188 


84 

13 


3 

1 hr aft break 

5 S3 

25 

175/201 

68 

09 

12 

Average F 

Basal 

o TS 


102/195 


83 

13 



1 hr aft break 

G75 

17 0 

203/226 

15 8 

91 

13 

20 M 

o 

Bas il 

5 11 


158/205 


78 

13 


2 

1 hr aft break. 

6 02 

17 8 

188/219 

68 

82 

13 

21 il 

3 

Basal 

7 23 


221/204 


S3 

9 


4 

Ihr aft break 

9 00 

24 5 

304/338 

28 0 

86 

11 


1 

1% hr aft break 

7 63 

5 5 

262/300 

13 6 

SO 

9 

24 M 

2 

Basal 

6 90 


207/238 


70 

13 


2 

1 hr aft break 

8 02 

16 2 

258/276 

16 0 

92 

13 

25 M 

O 

Basal 

5 43 


179/231 


116 

9 


2 

1 hr aft break 

6 74 

24 1 

232/275 

19 0 

120 

11 

27 il 

2 

Basal 

6 97 


187/217 


62 

13 


2 

1 hr aft break 

7 90 

13 3 

221/249 

14 8 

84 

15 

Av erageil 

Basal 

6 33 


190/231 


82 

11 



1 hr aft break 

7 54 

19 2 

240/271 

16 3 

93 

13 

Mean 


Basal 

6 05 


176/213 


83 

12 



Ihr aft break 

715 

181 

222/249 

171 

92 

13 


lung tissue The value in the far advanced series is only 6 per cent above that of 
the normals and is, undoubtedly, within the limits of normal variation Certainly 
It IS very insignificant in view of the mciease uluch LIcCann (1921) found of 
neaily 100 per cent for five toxic cases His subjects ueie all in an advanced stage 
of the disease, much emaciated and with considerable fever during the day al- 
though not paitieulaily high in the morning iiheii the observations were made, the 
average rise above noimal bemg 1 3° P His average value foi five noimals was 
4 255 bteis per minute, which is less than was found in this series of normals, but 
the average for his tuberculous cases was 8 249 liters, which is 94 per cent above his 
normal value and 45 pei cent above the noimal value of this senes 

There is then this striking diffeience in the amount of the pulmonary ventila- 
tion between toxic and nontoxic eases The amount of the involvement was un- 
doubtedly gi eater m the eases which iIcCann studied but surely not enough greater 
to account for the large difference found, smce the nontoxic cases, even the ones 
with lesions sufBciently extensive to place them as far advanced cases, bad a normal 
ventilation 

It is impossible to say whether this difference is due to a greater reduction of 
vital capacity as McCann suggested oi not, since, unfortunately, there are no vital 
capacity determinations in either senes of studies It is quite possible that this is 
so because there is considerable evidence indicating that vital capacity becomes 
progressively lower as the disease advances (Myers, 1925) On the other hand, the 
lowered vital capacity may be only one of seveial factors present in the toxic state 
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A\hich aie affecting the piilmoiiaiy ventilation and only fuithci A\oik can give us 
the answ er to that 

If Ave turn noAv to a coiisideiatiou of the inciease in ventilation folloAvmg the 
bieakfast, avc find consideiahle Aaiiation in all tliiee series, as avc should expect 
Avith the diet unconti oiled In the nounals, honevei, the incieases never reached 
the heights that they did in some of the tuberculous subDccts With one normal, 
Case 2, the respiratory exchange after the meal Avas slightly less than befoie, al- 
though the oxygen consumption a\ as raised 8 per cent 

As Avas brought out in the section dealing A\’ith the metabolism after breakfast, 
mdividual figures cannot be compared because of lack of uniformity of the break- 
fasts , but the aveiage A'alue for the three senes is of some intei est, since the average 
amount of food eaten in each group Avould probably be approximately the same 
We find that the normals increased then ventilation onlj 8 per cent, Avhile the tu- 
berculous groups increased theirs 18 pei cent 



tc -per -vnvtvu.'te 
Fie 1 


The significant point m this connection is the relative increase in ventilation 
and in oxygen consumption The normals, in order to increase their oxygen intake 
12 6 per cent, needed to increase their ventilation only 8 1 per cent, Avhereas the 
moderately advanced groups in order to increase their oxygen 15 9 per cent needed 
to increase their ventilation 17 6 per cent , and the far advanced group increased 
their oxygen 17 1 per cent and their ventdation 18 1 per cent This is shoAvn 
graphically in Fig 1, in Avhich the basal and after food values for oxygen are plot- 
ted against the corresponding values for ventilation The slope of the curve for 
the tuberculous groups is definitely steeper than that for the normal group 

All three groups had a slight rise m pulse rate after breakfast , but the respira- 
tory rate Avas, on the average, only one point higher than before breakfast 

Th^ It appears that a patient may have extensive inA'olvement in both lun^s 
ut, if the disease IS of sufficiently Ioav viiulence or the resistance of the body is s^- 
heiently high so that no toxic sj-mptoms make their appearance, the lun^s are still 
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able, witb tbeii noimal amount ot a entilatiou, to supplj’ the bocl> nith the neces- 
saiy amount of o\j gen in the basal condition, that is, the minimal requiiement of 
oxygen This mechanism, how ei ei, must be w oiking at neaily its maximum since 
a small inciease in oxj^gen consumption ot onlj’- 17 per cent caused in the tubeicu- 
lous subjects an equal oi slightly gieatei peiccntage ineiease in ventilation, where- 
as the normal subjects luci eased then ventilation by less than two-thuds the 
amount of their percentage inciease m oxvgen 

Tins eoiroboiates the findings ot Williamson (192S) who lepoited for a senes 
of obsen ations on one noi mal and on foiu tubeieulous patients the O 2 consumption 
and pulmonaiv 1 entilatiou ^ allies toi basal conditions, again at 11 15 a m and at 
5 15 p II , aftei tea His 1 allies foi basal O 2 toi the eight determinations on the 
noimal lai led between 197 and 252 c e pei minute and the pulmonaiy ventilation 
between 4 76 and 6 09 liteis pei minute Since we know' that the basal metabobsm 
usually vanes within lathei nanow limits (Lusk 1928), these variations of as 
much as 28 pei cent aie lathei disturbing, but if we calculate the peiceiitage m- 
ci eases of O 2 and ventilation which he found at 11 15 a m and again after tea at 

5 15 p vr we find exactly the same relation that the wntei finds, namely that, in 
the normal the percentage inciease in pulmonaiv ventilation is onlj about two- 
thiids of the percentage meiease m O 2 consumption His inci eases weie 21 and 
35 pel cent for the O 2 and 15 and 22 per cent lespeetiv ely foi the v entilation The 
tubeieulous patients, on the other hand, needed to inciease then ventilation 
slightly m excess of the inciease in O 2 luci eases of 15 and 22 pei cent in the Oj 
called foith ineieases in the v entilation of 17 and 27 pei cent lespeetively 

This IS oulj a small difteieuee, but it we realize that this diflrercuce is the re- 
sult of a rise in O 2 consumption of appioximatelv 20 pei cent and that a man walk- 
ing down the stieet at a moderate pace can double 01 moie than double his O 2 ab- 
sorption (Benedict and Muichhauser, 1915), this differ ence becomes a significant 
factoi in the dyspnea of many tuberculous subjects following the slightest exertion 

SUVIilVRV 

1 With a Benedict-Roth metabolism machine and a Haldane gas analyzer the 
respiratory metabolism and pulmonaiv ventilation were determined befoie break- 
fast (basal) and again one hour after breakfast on eight normal and nineteen tu- 
beiculous subjects The lattei w ere composed of elev en with moderately advanced 
pulmonary lesions and of eight with fai advanced pulmonary lesions, but all were 
afebrile, nontoxic patients and fifteen were ambulant 

2 The basal metabolism of the normal group averaged -9 per cent when com- 
pared with the Aub-DuBois standards, that of each of the moderately advanced 
group and of the far advanced group averaged -S per cent 

3 After brealtfast, which was not controlled as to amount or character, the 
rncrease in metabobsm amounted to 12 4 per cent, 16 2 per cent, and 16 9 per cent 
respectrvely for the normals, moderately adv anced cases and far advanced eases 

4 The average pulmonary ventilation in the basal condition was 5 69 bters 
per minute for the normals, 5 57 liters for the moderately advanced eases, and 

6 05 liters for the far advanced cases 

5 The increase in ventilation after breakfast was 8 1 per cent, 17 6 per cent, 
and 18 1 per cent for the three groups 
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6 'When compaied Mith the nitieasc in oxygen consumption aftei food, the 
percentage lucicase m the ventilation was, in tlie noimals, only two thuds the pei- 
centage inciease in the owgen ahsoiption, wheieas, in both tubeiculous gioups, 
the percentage inciease in ventilation was cipial to oi slightly in excess ot tlie pei- 
ceutage increase in the o\j gen absoiption 

CONCLUSIONS 

1 In noiitoxie, afebi ile patients with piilnionai tuberculosis, extent of lesion 
apparently does not affect basal metabolism Patients with fai adv^anced pul- 
monary lesions had a rate w hieh was entii ely noi mal 

2 In nontoxic afebrile patients the pulmonaiy ventilation, in the basal con- 
dition, is noi mal eveninfai advanced eases, but when the oxjgen requuement is 
mcreased the increase in the ventilation in the tubeiculous patient is definitely 
greater than the increase in the noi mal subject 
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IMOXOCYTIC LEUCEMIA 


With Report or Two Cases 


CvRKOLL Wilcox Osgood, ilD , jMilnvaukee, AVis, and 
Ch vrles Ever vrd Laght, Af D , Madison, Wis 

U NTIL lather recently leuceinias ha\e been consideied to fall into two mam 
groups— myelogenous and lymphatic 

Since the case repoited by Eesehad and Schillmg=^ in 1913, there have been a 
numbei of lepoits of “monocytic leiieemia,” and the concept of this thud form 
seems to be gaming acceptance Most of the leports have been in German, but a 
lecent (1930) levnew of the litciatme with lepoit of two additional cases was pub- 
lished by Dameshek" in this countiy Since this leview additional eases have been 
described by Bock and Wiede-, Pailey®, Weissenback, ALirtmeau et al Miieii- 
zer^^ , and Lawi eiiee J osey and Y ouiig Refei ences are also found in the recent 
literatme to leueemias in which the tv pe cell is so priinitiv e that it cannot be read- 
ily classified Poi these the teim “stem cell leucemia” has been pioposed by 
Hoff Cases which might fall in this gionp haye been desciibed also by Ewald,® 
Pmkeiton,-® FeUei and Risak,® and Bykowa ‘ A case of “hemohistioblastosis” by 
Gosio^® was not ayailable foi leview Theie seems to be no clear-cut distmction 
between some of the cases of “monoev-tic leucemia” and some of “stem cell lence- 
mia ’ ’ In the f oi mei , v ery pi imitiv’e cells often dominate the blood picture The 
present repoit has made use of the teim “monocytic leucemia," as it was consid- 
ezed moiphologically deseiiptive 

The first case was followed at the Infirmaiy of the Univeisity of Wisconsm, 
and IS presented with the permission of Dr William A Mowiy, chief phjsician of 
the Student Health Depaitment A second case w’as found in the lecoids of the 
State of Wisconsin General Hospital, and is included bj’’ permission of the attend- 
ing physician, Di R C Blauliinship 

CASE report 

CvsE 1 — H E G , a uliite male aniversitj student, aged eighteen, vs ho had appeared at the- 
ambulatory clxnie twice early m January, 1930, for treatment of a mild upper respiratory infec 
tion, was referred to the Infirmary on January 27, his chief complaint being constant pam and 
aching in the right thigh, e-rtending from hip to knee, felt both, anteriorly and postenorlj, and 
first noticed the preceding day on arising No history existed of injury or overuse of the limb^ 
The social background sboned a beaw schedule of studies, several hours' work daily as an oil 
station attendant exposed to extremes of temperature, very irregular meals, and a gradually de- 
veloping fatigue 

Past medical history Measles, mumps, whooping cough, chicken pox, scarlet fever, tonsil- 
litis, otitis media, influenza, pneumonia, appendicitis (operated) No recent severe illness 
Panuly history Irrelevant 

"* ^rom the Department of Clinical Aledicine and Student Health University of Wis- 
coiisin^^^^^^^^ for publication April 14 1932 
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Physical exoin.nat.on shoivc.l a The tonsils 

nasal discharge and injcetion ot the pl.an i 8 iffeeted leg nas paintul enough to 

r,:r r;;r.:r — “ “ 

thigh, ichthyosis receding rest, heat, saliciHtcs, and other 

The patient remained m " ^„/jp’yo.nts showed nothing suggests e The tem 

analgesics X ray of the pehis, sac aeeraging 99 4° The leucocyte counts \aried from 

perature ranged troni norma o . from 76 per cent to 91 per cent 

S‘..» ““ “ 

right There was non no pam on thl'etio'llg.c tactors being regarded as exposure 

Again a diagnosis of myositis ® f,,al infection, probably resident in 

to extremes ot temperature in the pre discovery of tenderness over the 

the hypertrophied tonsils Further ^, 3 ^^ ^ell down into the leg, 

sciatic nerve and treatment included heat in various torms, galvanism, 

led to a diagnosis of a left m negative roentgenologic findings in 

and anodyne drugs A search for i Biassage prodded no abnormal secretion, the 

back co^d be comfortably strapped and vvalking^sume-d At this stage abdominal ^comfort, 
to appeared to be mild spastic c^it.s; called for appropriate therapy, with d^appear 
ance of symptLs by February 25 On FeCary 2,3- occurred a moderate epistaxis, patient say- 
ing such bleeding had been common in the past few years ,, v i i 

The patient stdl complained of some pain, and did not reel well The tonsils were eonsid 
ered to he a focus of infection, possibly responsible for the myositis neuritis and general malaise 
After having been postponed one dav because of a temperature of 100 , toMillectomy was per 
formed on ^bmary 28. pathologic report on tissue, chrome tonsiUitis FoUowmg the opera 
tion the tonsillar fossae steadily oozed a smaU amount of blood, the patient became extremely de 
pressed mentaUy, and complained of somatic weakness out of aU proportion to his observable 
Ldings Eating and sleepmg were interfered with, but the throat was not unusually pamful at 

any tunc 

From the time of his admission the patient's temperature had occasionally reached 99 2» F , 
hut It now began to rise to lOO" F or 101" F daily The pulse was dicrotic and often as rapid 
as 116 The picture was not that of typhoid fever, but a Widal, blood culture, and stool exam 
ination were done All proved negative Agglutination tests for E abortus and B tularense 
were also negative Preoperative blood studies bad shown Coagulation time four minutes, 
hemoglobin 79 per cent, erythrocytes 4,830,000 per c mm , leucocytes 4,250 per c mm , polymor 
phonuclear leucocytes 59 per cent On March 6, the eighth day after the operation, the figures 
were Hemoglobin 57 per cent, erythrocytes 3,280,000 per emm , leucocytes 3,900 per cmm., 
polymorphonuclear leucocytes 15 per cent, lymphocytes 81 per cent, large mononuclear leuco 
■cytes 1 per cent , myelocytes 1 per cent , eosmophile leucocytes 2 per cent Two nucleated and 
an occasional stippled red blood cell were seen. Differential diagnosis lay between an aleucemie 
tvpe of acute leuccmia, an agranulocytic angina, and the leucopemc phase of infectious mononu 
cleosis The lack of necrosis in the throat, absence of severe pain, and presence of generalized 
lymphadenopathy (the latter noted first on March 7, 1930) were all against the agranuloevtosis, 
the type of cell against the latter 

Blood smears which had up to this point been examined by a technician were now submitted 
to Dr C n Bunting, who reported as tollows 

“Smear apparently that of an alcncemic phase ot leucemia, diagnosis resting upon abuor 
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mal chaiacter of cells present Abnormil cells are of e\trcinelj jinmiti-ve character, possiblr 
e\en primitico mesenchyme cells, and showing marked tendency to formation or pseudoplatelets 
“The strikuig cell m the smear is a large cell with round or oial nucleus with close packed 
chromatin masses and definite large nucleolus The protoplasm of the cell tends to hare a char 
border wath more granular protoplasm about the nucleus In some cells a few azurophde gran 
ules are present in the protoplasm 

“The cells are roimd or oial, and m parts of the smear where the ncutroplulcs are so 
spread as to measure 12 in diameter, these cells me isurc up to 32 \ 27 p, w ith nucleus of 15 n 
in diameter ’’ 

From this point on the course w as tj picallj that of an acute leuccmia Transfusion of 
500 c c of whole blood on two occasions produced fleeting relief of sjmptoius The daih 
temperature range was 09“ to 101° F , the pulse rate between SS and 90 On March 14 a vio 
lent epistasis occurred, and three dajs later the gums were hugeh swollen and showed the pres 
ence of large numbers ot Vincent ’s spiriUae and fusiform bacilli, as the throat had done one 
month preiiouslj On March 20 the heart de\ eloped “gallop" rhjtlim and a faint sjstolic 
murmur was heard in the third and fourth left interspaces Xcct dav occurred a sec ere chill, 
the temperature rising to 103“ F , pulse 120, respiration 20, accompanied bv a hard, sharp 
pain in the right chest !Man\ purpuric spots appeared on the skin of the abdomen and 
chest, and in the cubital fossae Chest findings were iiidicati'vo of congestion gcncrallj, and 
specific enough to lead to a diagnosis of a sui ill infarct ot the right upper lobe, with pleurisj and 
beginmug terminal pneumonia 27e\t morning then w is coiisolid ition ot the right lower 
lobe, the heart was treniondoush overactiie with a loud sistohc and diastolic basal murmur 
transmitted over the whole precordium Temperature w as 103 4“ F , pulse 120, respiration 28 
Systolic blood pressure was 110, the diastolic not ascertainable Late that daj a loud pleural 
friction rub became audible at the right base posteriori! A blood culture made at this time 
returned uegatii e for all growth By the morning of March 24 fluid was accumulating in the 
right pleural cacitj That afternoon a fairly extensive puhnonary hemorrhage took place, 
succeeded by a large hemorrhage into the bowel During the night, after a very sciere 
paroxysm of coughing, the patient became extremeh weak and could be roused onlr nionicn 
tanly Cheyno Stokes respirations began shortlx thereafter Copious emesis of dark red 
blood followed, after which the patient lapsed into deep coma, and death occurred at 7 40 
c u , March 25 

Clinical diagnosis Acute aleucemic Icuccmia 
Table I shows blood counts which are of interest 

Autopsy Report, one hour postmortem (trom the Department of Pathology, University of 
■Wiseousm Medical School, Dr C H Euntmg, Director) 

“Gross Anatomical Diagnosis — Generalized IvmpU node enlargement, hemorrhage mto 
the subcutaneous tissue, mucous niembr ines, and serous surfaces , hemorrhagic hronchopiieu 
monia , pulmonary infarction , splenic tumor w ith lymphoid hyperplasia, hx drothorax, left side , 
indeterminate vegetative endocarditis, aortic and mitral valves, cloudy swelling and fatty change 
in liver, transfusion incisions, right arm, abdominal scar of old appendectomy, pleural adlie 
sions, right lung, chrome desquaiiiatuo dermatitis, milkv patch on heart, bicuspid aortic valve 
“'Microscopic Report — Lymph Nodes (The same description will apply to all nodes ex 
ammed, mesenteric, bronchial, suporficiak) The architecture ot the nodes is almost entirely ob 
soured A few small clumps ot small lyanpliocytcs are scattered through the gland section, 
usually in the peripheral portion The rest ot the gland is infiltrated with cells eluefly much 
larger than the small lymphocytes Many ot these are of lymphoblastic character but usually 
with more extensive protoplasm In many of these the nuclei are eccentric and lohed as m the 
monocyte There are also many cells with extensive protoplasm and sharp vesicular nucleus 
with distmct nucleolus or nucleoli Large cells in mitosis are numerous Scattered aiiioug these 
large cells are intermediate sized and small lymphocytes 

“Done Marrow Section of the hone marrow of the femur shows a diffuse infiltration with 
cells of the types described for the lymph nodes Only scattered neutrophile kucoevtes, and an 
occasional small group of nucleated red cells axe seen 

“Seart The epicardium shows a mmutc hemorrhage, and ui certain areas a marked in 
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T \ULE I 


C\SE 1 


DATE 1 

IB 

B 

■ 

■ 

nn 

1 


EOSIN ] 

BASO 

LTiipno- 

NORMO 

PLATE 

COAO 

■ 

m 

D 





BLaVSTS 



1/27 

1/28 

1/30 

2/9 

2/13 

2/20 

2/27 

3/6 

3/7 

3/8 

3/9 

3/11 

3/12 

3/I0 

3/2] 

3/2; 

3/2: 

3/2 

79 

57 

59* 

. od 

1 62‘ 
i 60 
[ 58 
! 59 
3 54 
1 54 

4.830.000 

3.280.000 

3.400.000 

3.390.000 
‘ 3,890,000 

3.490.000 

3.770.000 
3,270,00( 
3,150,00( 

3.150.001 

9,100 

8,650 

7,800 

7,050 

4,250 

1 3,900* 

4,150 
4,250 
3,950 
4,500 
1 4,850 
1 5,60C 
1 7,70( 
) 10,001 
) 12,15( 
1 15,501 

80 

76 

91 

60 

59 

15 

23 

30 

25 

1 20 

1 20 
) 5 
) 10 

1 7 
] 4 

0 2 

14 

24 

8 

37 

39 

81 

39 

45 

43 

61 

53 

58 

51 

21 

15 

28 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

3 

1 

2 

1 

1 

4 

1 


37 

24 

30 

15 

23 

36 

38 

70 

81 

69 

2 

2 

1 

2 

1 

1 

1 

1 

1 

140,000 

70,000 

1 

1 min 


•Th<>ra are very ob\ lous discrepancies in the classification of the various white cells 
from this point onward as routine blood evamlnatlons were not successful In identifying all 
the aberrant forms present in the smears Dr Buntings description of mesenchyme cells 
showed wherein the error had existed so that these counts are of 

general trend of the blood picture It is probable that practically all of the cells classified 
as lymphoblasts were monootes 
■Alter transfusion 


filtration of its adipose tissue with large mononuclear cells of the types described Heart fibers 
m some bundles are definitely hypertrophied Close to the endocardium one bundle is markedly 
atrophic Around the arterioles there is a definite fibrillar increase in connective tissue, the 
fibrils forming somewhat concentric lamellae, suggestive of rheumatic scars One cellular 
Aschoff body is found adjacent to one small vessel 

“Lung Section 1 Section shows congestion and edema, with some infiltration of the 
alveolar walls in the subpleural part with large cells of the character described 

“Section 2 Shows an area of dense hemorrhage with necrosis of lung framework, on its 
periphery in one area there are numerous groups of coccoid hematoxylin staming organisms w ith 
considerable leucocytic reaction In general in the periphery there is a wide zone m which there 
IS an alveolar exudate consisting of a fibrin network, enclosing red blood cells and numerous 
large and small mononuclear cells ivith only an occasional polymorphonuclear leucocyte 

‘ ‘ Section 3 Section shows edema, hemorrhage, organized pneumonia, and manv areas of 
interstitial accumulation of lencemic cells These are especially marked about blood vessels 
Many pliagocytes m alveoli contain fat vaculcs 

“Spleen iXalpighean corpuscles are smaU Pulp is mcreased in amount due to exten 
sive accumulations of leucenuc cells, of the character described 

“Liver Parenchymatous degeneration in atrophic liver cells Sinusoids dilated and 
crowded with atypical mononuclear cells, numerous large cells m blood stream in mitosis V 
Kuppfer cells prominent, phagocvtic for red cells and lymphocytes and cell pigments 

“Kidney Comoluted tubular epithelium in general granular, much swollen, closing the 
tubular lumen In certain tubules mmute fat vacuoles are presout in the cells Glomeruli and 

blood vessels appear normal Hemorrhage and infiltration with mononuclear cells m adinose 
tissue 

‘Pancrca<i, Gall Bladder, Urinary Bladder, and Prostate Sections appear normal 
Jorfa Thiu but ^vitU no definite lesion 

In general \essel3 abon Itucemic clots 
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“ Eiaiologic Interpretation — Veute kuctiiua involving Ijniiilioid apparatus and bone mar 
row, resulting in proliferation of atvpiLal large mononuclear cells and of cndotliclwl cells (prim 
itive reticuloendotbeliuai) 

“Old and lecent rheumatic lesions in heart Infected intarcts in lung Bronchopneumo 
uia Interstitial leuceunc deposits Lcuceniie spleen ” 

DISCUSSION OP CASE 1 

There are se^ eial points of unusual interest suggested bj this case The pa- 
tient came undei obseivation eaily and CNcept foi a four-day iiiteival was con- 



FiS 1 — Mlcrophotosraph of smear from Case 1 March 11, 1030 MagniQcation x600 
Field containing four cells (1) Large endothelial cell (2) polymorphonuclear neutrophile 
leucocyte (3) small 1> mphocyte (4) large lymphocyte or monocytoid cell 



p,g. 2 Microphotograph of smear from Case 1 March 11 1030 Magnification x600 Endo- 

thelial cell and polymorphonuclear neutrophile leucocyte 

tinuously observed fiom the onset of symiptoms until the fatal teiminatiou of the 
disease Many students ivith minoi illness -who undei oidinaiy circumstances 
would not he hospitalized aie, because of the cNigencies of rooming house existence, 
admitted to the Student Infiimaiy foi eaie This was such a case, at the onset 
Up to the time of tlie tonsillectomy the blood pictnie was essentially noimal and 
theie was nothing to suggest the tuie natuie of the disease There are no charac- 
teiistic early sj-mptoms of acute leueemia Piequently vague pains such as tins 
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patient coniplamed of aie leported Sometimes the onset suggests acute iheu- 
matic fevei No satistdctoiy explanation is ofteicd to account foi such pains 
Possibly they aic due to myositis, ueiuitis, oi aithiitis of toxic oiigin 

The question aiises as to what influenee if anj the tonsillectomy had on the 
course of the disease, tlioiigh it piobably had none As noted, the blood pictuie 
lias essentially noimal until the time ot opeiation, but in letiospect ise can see 
that the last nhite count previous to opeiation, 4,250 leucocytes, indicated a begin- 



Tig 3 —Microphotogranh of smear from Case 1 March 11, 1930 Magnification x600 Endo- 
thelial cell 



Fie 4 — Microphotoeraph of smear from Case 1 March 11 1930 Maenification x600 CiKir. 

thelial cell 

inng leucopenia vhich became moie maiked shortly after operation Changes 
in the difEerential count, however, vere not present until after operation I^is 
iintoitunate tliat no blood count Mas made latei than one veek previous to opera- 
tion Of intei est in eompai isoii m itli the present case is one of ‘ ‘ excessu e hemor- 
rliage aftei tooth extiaetion, due to acute leucemia,” described by Walmesley =' A 
girl ot se\enteen bled contniuouslj following tooth extraction until her death on 
the eighth daj Necropsj leiealed acute Ijmphatic leucemia An inquest m as 
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held at which it Mas maiutamed that, “It Mas impossible to say that the extrac- 
tion had acceleiated death, and piobably it Mas a coincidence ” 

The diagnosis of acute leuceniia is ob\ lous fioiii the chnical course and the ab- 
noimal blood pictuie The lattei Mas aleuceniic at fiist but the white count lose to 
15,500 before death The deteimiiiatiou ot the type ot leuceniia depends upon the 
identification of the abnoimal cells in the blood stream and upon the necropsy 
findings 

The abnormal cells are not of the type oidiiiaiilj found in eithei Ijuiiphatic or 
myeloid leuceniia The routine counts classify them as “lyniplioblasts,” but ac- 
coi ding to Di Bunting’s i eport they should be considei ed exticmeh' primitii e cells 
The laige numbeis of small lj'mphoc>tcs in the smears are in maiked contrast to 
the usual findings in acute Ijunphatie leuceniia, Mlieie the leucocj tes are almost ex- 
clusively laige lymphatic elements The majoiity of the neutiophile leucocytes 
show nonsegmented nuclei, usually legaided as indicating immatuiity, but transi- 
tion stages aie not seen betM een them and the i eiy large leucemic cells Besides the 
“striking cells’’ described bj Di Bunting, there aie many cells xarying in size 
tiom the largest of those just mentioned doun to about 14 by 16 fi, similai in ap- 
pearance except that the protoplasm is more deeply basophile and completely filled 
Mith close-set granules instead of having a clear border Many of these cells have 
nucleoh Most ot them aie loiuid oi oral m shape but some aie n regular in out- 
line, and many aie polygonal, \eij compai able 111 shape to oidinaiy squamous 
epithelial cells (The lattei may be distorted ) The smaller of these cells ap- 
pioaeh the morphology of oidiuaij monoc^tes The absence from the loutine 
counts of cells classed as large moiionuelcais indicates that entirely chaiacteristic 
matui e monocytes ai e i ai e Sections ot the spleen. In ei , bone mai i ow, and lymph 
nodes show infilti ation with cells similai to those found in the blood smeai's (Figs 
1-4 aie imciopliotographs shoiving chaiacteiistic cells fiom a smeai made Maich 
11, 1930 ) 

Case 2 — G "W , a wliite female, housewife, aged thirty four, was admitted to tlie Wiscon 
sm General Hospital May 29, 1925, her chief complaint being pain in the arms Two daas 
prior to admission she had experienced pain in the hips and back which slufted to the arms a 
few Iiours later This was seiere enough to prevent sleep, and although at first rebeved bj 
aspirin was now apparently not amenable to such medication The pains were sharp and shoot 
mg, changing to soreness after a few hours 

History showed that there had been transient stiffness and some pam in the arms for two 
jears previouslj Lately these limbs had felt stiff most of the time Previous attacks had 
been well controlled by aspirm She complained of a few dark discolorations on the skin, 
resembling bruises but without history ot injurj There was a pain in the right chest resem 
blmg that in the arms, somewhat aggravated by deep breathing or coughing History mcluded 
chronic constipation, and some leucotrhea and menorrhagia 

Past medical historj Measles, chicken pox, whooping cough as a child Mild influenza 
in 1920 Manj attacks of tonsillitis Two attacks of quiiisi TonsiUcctomj in 1923 There 
had been two normal deliveries, no miscarriages, the last babv was nine months old at the time 
of the patient’s admission 

Social history and f amilj history Irrelevant 

Physical exammation showed gingivitis, slight mguuial adenopathy, ecchymotic areas on 
the limbs, cervical laceration and erosion, third degree uterine retroversion The diagnosis was 
bilateral brachial neuritis, probably secoudarj to cliromc endocervicitis, gmgiiitis Additional 
historj on June 16, 1925, told of mild attacks of nausea for jears There were sudden seizures 
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of n-xusea lud cr impliko p im in the cpijj istrium, uauillj coming on %%Uile the patient was e it 
mg Saniptoms were rUicNcd b\ induced lomiting Impression Chronic tholecjstitis, pos 
sibly with cholelithiasis 

X nis of tliL pjrimsil sinuses and left shoulder nerc iiegatiic, of the teeth shoned an 
impacted unerupted upper left third molar with slight periapical iniohement of the upper right 
second bicuspid Roentgenologic studies of the gastroiiitcstin il tract showed nothing abnormal 
except a moderately delaacd emptying time for the stomach due to liaporaotility Fractional 
gastric anahsis was done and showed an achylia and the constant presence of occult blood 
Other laboratory examinations iniludcd urine, containing traces of albumin and traces of glu 
cose, a negative blood Wasserminn, normal blood chemistry, normal coagulation time and 
iragility test, and blood counts within limits of ordinary obseri ation 

Treatment consisted of local applications to the gums, and electric cauterization of the 
lacerated cervix together with pessarv support of the retroverted uterus She was discharged 
from liospital on June 19, 1925 Patient was readmitted to hospital one week later for further 
study, as it was felt that the original diagnosis had not been complete She had gained three 
or four pounds in weight, but tbo painful symptoms had recurred 

Reexamination of the stomach and duodenum roontgenologicalli gaie normal findings 
Peliac examination disclosed excellent healing m the ccm\, and the pelvic condition generaUy 
was considered normal Spontaneous sbght bleeding from the gums continued, and smears 
showed presence of Entameba gmgivaUs Fresh stools showed flagellates There was now a 
prolonged bleeding time, and repeated blood counts showed a gradual dropping in the number 
of leucocvtes as well as in the ervthrocytes and hemoglobin The most significant feature of 
the blood picture was a continued lowering of the percentage of granular leucocytes and the 
blood platelets The temperature, which bad been normal for the first four days, began to 
show daily variations between 99° and 103°, of a septic type 

The diagnosis now arrived at was that of a Icueemia of the aleuceniic type The general 
condition became progressively worse until July 28, when the first transfusion was given with 
definite improvement for a period of several days By August 23 pain was returning, being 
now present m the left side of the face, the chest, and the lower back and thighs On Septem 
her 5 chest examination showed marked elevation of the right diaphragm, thought to be due to 
palpable enlargement of the bier, confirmed by \ ray Transfusions of citrated blood were 
given on three subsequent occasions, the first two resulting in temporary improvement, the 
third being apparently without effect Horse serum was also giien, with temporary benefit 
Marked cerncal and inguinal adenopathy had been present as early as September 30 From 
October 21 the patient declined \ery rapidly Ram in various areas became steadily worse, and 
bleeding from the gums increased There was eonsiderble vomiting Semiconsciousness super 
lened by October 25 and the patient died eaily the following morning 

Autopsy Report, one hour postmortem (from the Department of Pathology, University of 
Wisconsin Medical School, Dr C H Bunting, Director) 

“Gross Anatomical Diagnosis — ^Lymphocytic leucemia, exhaustion of bone marrow, ane 
mia, fatty degeneration of parenchymatous organs, zonal necrosis of liver, splenic tumor 
auricular thrombus, embolism of pulmonary artery, infected iniarct right lung, pneumonia" 
cholebthiasis ’ 


“ iltcroscopic Seport —Lymph KoAes The general architecture of gland has disap 
peared Small groups of lymphoevtcs suggesting the italpigluan corpuscles of the spleen are 
grouped about the arterioles in the region of the tormer germinal tenters The rest of the 
gland IS diffusely infiltrated with large pale cells These vary m size and character Some 
endenth belong m the primitive stages of the lymphoid series, while many are definiteh of an 
cndothebal character with abundant protoplasm and large lesicular nucleus with definite 
nucleolus Mitotic figures among these cells are numerous 

corpuscles are small, consisting m the mam of smaU lymph 
1 1 , sinuses are crowded with cells of the character of those 

and stronln of Tf w! " eo^-pJete exhaustion of hemopoietic centers 

strophx Of fat The vascular architecture is well marked, akso the reticular strlturfo; 
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•As in the flist case these blood counts arc to bo regarded only as a louf^h indication of the bonoial blood idcluic Sincnia o£ Iho blood wcio 
examined by Di C H Bunting and found to contain larjfo atypical ceils of Uio same t> po dcsci Ibed by him In Case 1 
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tlie marrow Then, :s some edema, areas of hemorrhage with fibroblastic proliferation, also a 
lew peruabcular collcetions of large eclis ot the tjpe described There are also scattered 
hmphocjtes m the marrow 

“Femoral Marrow Sinnl ir to rib marrow, with possibh larger pern iscular collections 
01 primituo cells 

“Heart Section shows eoiigcstiou and edema of heart wall, slight atrophy of muscle 
fibers, with hydropic degeneration 

“Heart Thromius Shows dense almost hyaline platelet columns, with lieai'y fibrin border 
and well marhed mterrening fibrin network, containing chieflj red blood cells and atjpical 
leucocjte forms The usual neutrophile border to the platelet columns lacking 

“Lung Small area of necrosis of lung tissue with many colonies of gram staining cocci 
in it Surrounding areas of pneumonia, hemorrhage, and edema Pneumonic exudate shows 
well marked fibrinous network with a high proportion of neutrophUe leucocytes in some areas, 
and in others cluefly the large mononuclear type of cell 

“Liver Sinuses of liver lobule dilated and contaming many mononuclear leucocytes 
General atroplij of liver cells of central and mid zone of lobule, with fatty degeneration and 
some necrosis Cells of peripheral zone are somewhat swollen, granular 

“Kidney Tubules of cortex much dilated and containing heavy albummous precipitate 
Cells of tubules swollen, granular and hjdropie Capsules of glomeruli are dilated, albuminous 
precipitate In the boundary zone and medulla the interstitial tissue shows numerous collec- 
tions of cells of great variety There are megalokaryocytes, neutrophile and eosmophile leuco 
cytes and mjelocytes, and nucleated red cells Suggesting a mveloid transformation 

“Pancreas Atrophy, bpomatosis, weU marked interacinar pancreatitis, islands gen 
eraUy, hypertrophic 

“Aorta Atrophy and degeneration of media Atheromatous nodule in intima 
“Uterus and Ovaries Senile atrophy ” 

DISCUSSION OF CASE 2 

There are several points of similarity with Case 1 This patient also was ob- 
served from the onset of symptoms until the fatal termination There was an on- 
set with vague pains leading to a diagnosis of neuritis, and a focus of infection was 
considered to be the etiologic factoi At fiist there was nothing to suggest the true 
nature of the case, except the presence of gingivitis and ecchymotic areas The 
blood counts durmg the fiist admission were essentially normal Here, as in the 
first ease, there was gradual decrease in the granular leucocytes with increase in 
cells classified as lymphocytes The total number of leucocytes dropped to a low 
lev el of 1,300 per c mm but towaid the end rose to 20,600 The course of the dis- 
ease was somewhat less acute than in the first case, extending over a period of five 
months as contrasted with two months in the foimier Here, as in the first case a 
typical clinical and blood picture of leucemia gradually developed Whde the 
gross anatomical diagnosis was lymphocytic leucemia, microscopic examination 
showed the tjTie cells to be very primitive in character Some of them evidently 
belonged m the primitive stages of the lymphoid series but many were definitely of 
an ‘ ‘ endothelial ’ ’ character 


GENER VL. DISCUSSION 


Th^e cases of leucemia are presented for their clinical interest m that both 
vv ei e follow cd from the onset of symptoms to a fatal termmation and necropsy and 
a so because of the very unusual blood pictures Although, unfortunately the 
iica studv throws no hght on the etiology of this disease, nor the patholo<nc 
study on the oi igm of the abnoimal blood cells, it is hoped that the addiLn to the 
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hteiatuie of two inoie eases of an unusual t^pe ojt leueeraia may be of some ^alue 
as an addition to the data available foi studj’’ 

The exact classification of these cases in i elation to otheis pie\iously published 
IS difficult They appeal to difirei somewhat fiom the cases xemew ed by Dameshek/ 
and the moie lecent cases ot moiioejdie leucemia m the absence fiom the blood 
stieani of laige numbeis of tj'pieal nionocites They perhaps aie allied to the 
lathei hetei ogeneous gioup of piimitive cell leucemias desciibed undei xaiious 
names by Bykowa,^ Pellei and Risak,® Hittmaii,’- Hoff,“ and otheis 

Most of the 1 eports of monoej tic leucemia ha\ c favored a reticuloendothehal 
origin for the monocyte and se\eial authois have deseiibed tiansitions fiom 
letieuloendothelial cells thiough fiee histocAtes to niatuie monocytes In using 
the teim monoejdic leucemia heie, theie is no intent to ad\ocate any particular 
theory of oiigin of the chaiacteiistie abnoimal cells oi of monocvtcs in general 
A review of the vaiied hvpotheses gleaned fiom a lemeiv of the liteiatuie on 
monocytic leucemia and the monoei tes may be of intei est 

There seems to be genei al agreement among hematologists that in postnatal life 
undifiierentiated mesenchymal cells exist which may under certain circumstances 
give use to all forms of blood cells By the poh'phjdetists these aie eoiisideied to 
be the only pliuipotential “stem cells ” The monophyletists believe in a hera- 
ocytoblast, a derivative of the primitive mesenchyme, which not malhj gives rise to 
all forms of blood cells It ivould appear that there is considerable confusion of 
teims and ideas relative to the stem cells Ba many Aviiteis the i eticuloendothelial 
system is regarded as synonymous Avith primitive mesenchyme IMaximoAV,^® on 
the contrary, ascribes A^ery limited blood fornung poAvei's to the reticuloendothelial 
sjstem and describes other “ undiftei entiated niesencliATiial cells ” He says, “In 
the reticulum of the limphoid tissue of vitally stained animals, the large phago- 
cytic 1 eticular cells Avhich store the dye, the typical histocAdes, can be distinguished 
from small, pale elements of the syncytium, Avhich contains few or no inclusions and 
are especially distmct in the genu centers ” He claims that these syncitial ele- 
ments, found in the common conneetiA e tissue as well as in that of the blood form- 
ing organs, are “fixed undifferentiated cells Avhich keep then embryonic mesen- 
chj mal potencies ’ ’ 

To illustrate the confusion of terms and the lack of distinction between letic- 
uloendothelial cells and undifferentiated mesenchyme the follovniig may be cited 
Pinkerton-® uses sAaion3Tnously the teims “adAentitial cells,” “clasmatocytes,” 
“polyblasts,” and “hematohistoblasts,” and considers them ''undifferentiated 
mesenchymal elements” Dameshek’’ names as constituting the ''leticuloendo- 
thelial system” cells variously called “clasmatocj-tes,” “macrophages,” “lest- 
mg-wandei mg cells,” and “histoeytes ” He later uses as s3monymous “hem- 
ocjdoblast,” “ hemolust oblast, ” “histocjde,” and “Stammzell ” Kichtei" saAS of 
the hemohistoblast of Feriata, “Morphologically the cell has been identified AVith 
the group of tissue cells variously knoAvn as 'clasmatocytes’ (EauAuer), ‘restiug- 
wandeiing cells’ (Maximow), ‘adventitial cells' (Marchand), ‘ i cticuloendotUelial 
system’ (Aschoff) ” He agrees wuth Peiiata in considering the hemohistoblasts 
‘‘veil elementi mesenchtmahci enibiiali” Maximow’® consideis “lymphocyte” 
and “hemocjdoblast” synonymous He says, “The so called umtanan theory — 
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claims that thei e is only one stem cell and that the eoininon small lymphocyte of the 

blood ” , ^ 

Numerous cases called, fiom then pathologic picture, leucemic leticuloendo- 

thelioses have appealed in the liteiatuieduiingthe piesent centuiy Many of these 
have shoivn in the blood stieam, in addition to histocvtes, laige numheis of cells de- 
scribed as typical monoci tcs By those believing in the i eticuloendothelial oiigin 
of the monocyte it is felt that the teim leucemic leticuloendotheliosis should he ap- 
plied to all monocytic leucemias The teim “histocj te” is used ivith such a variety 
of connotations that it leads to some confusion At times it is used as synonymous 
with leticuloendothelium, again it seivcs to designate only /) ee leticnloendothelial 
elements either in the blood stream oi in the tissues By many the tei m is used to 
mean those mononucleated cells in the blood sti earn which thev i egard as immature 
monocytes, tiansitional foims between fixed i eticuloendothelial cells and mature 
monocytes The histocyte is thought by them to beai the same relation to the mono- 
cyte as the mj''elocyte to the mature leucocyte Dameshek’s® recent paper on the 
histocyte mentions this point of new The essential i ole of the reticuloendothelium 
in leucemias m general is discussed by Bykowa^ in a leeent article (1931) He 
quotes from Hoff, “The reticuloendothelial system undei pathologic conditions can 
differentiate m various directions according to the type of stimulus and lead to mye- 
loid, lymphoid, oi monocytoid leucemias and their combinations ’ ’ Two cases of 
Hittmair (V and VI)^^ serve to illustrate this fact In Case VI at one period 
myeloid cells piedominated, at another, lymphatic, and at a third period, more 
primitive cells Case V was a chrome case treated by x-ray which showed ten ex- 
aeeibations At one time “lymphoidoeytes” dominated the picture, at another 
reticuloendothelial monocytes, and again cells of the myeloid series The case of 
Wysehegorodzewa^® cited by Dameshek as one of monocytic leucemia showed at the 
end a change fiom a monocytic to a myeloid character The author comments that 
this change speaks for the possibibty of formation of myeloid elements fiom mono- 
cytes It IS conceivable, however, that early in the disease the reticuloendothelium 
was stimulated to the production of monocytes and towaid the end, for some rea- 
son, to the production of myeloid cells 


The question of the origin of the monocyte is stiU much debated Besides the 
theory of direct reticuloendothelial origin, Bloom* cites other theories (1) origin 
flora mjeloid cells, (2) origin from lymphatic cells, and (3) oiigin from ordmary 
laseulai endothelium Cunningham, Sabin, and Doan® suggest an origin fiom a 
“primitive blood cell” derived in turn from a reticulum cell Early miters did 


not distinguish between monocytes and free histoeytes Sabin, Doan, and Cunnmg- 
ham-® in 1925 distinguished in the tissues by the supravital technic two types of 
phagoejdie cells which they called clasmatoej tes (the histoeytes of other authors) 
and monocites There seems to be very geneial agreement that the histoeytes 
(clasmatoej tes) aie piobably direct deiivatives of leticuloendothelium In fact 
one f 1 equentlj finds the tei ms i eticuloendothelial system and histoeytie sj stem used 
Intel changeablj Views as to the origin of the other lai ge monouueleai phagocytes 
usually ref ei red to as irLonocjd:es lemain di\ided as indicated above 

Theieasoiiuiginpcacticallj all instances is that, under various eiieumstanees 
all tiansitional stages can be found between the monoejde and the cell from which 
the particular ohserier belieies it to be darned We may cite, e g , the foli™ 

Qbseriatioiisnifnoroltheseieraltheones lonomn,. 
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Tdycloid Origin Puiej" Ins secu all truisitions bchvccn mjclolilasts and inonncrtcs He 
dosenbes a “ promouoi j te ” avliich is sometimes impossible of differentiation from a mrcloWast 
Ehrlich beheied he saw transitions tioin litgt mououueltars, b> war of the transitional 
cells, to neutroplulc granular lencoeites (Tliis obscT%ation is now gciieralK conceded to be 
incorrect Nacgeli, the chief follower ot Ehrlich in supporting the mjtloid origin of the mono 
cates, bases bis opinion on the oxi/dase reaction ) 

Lymphatic Origin Weideiirtieh md others (according to Bloom*) hue described a mor 
pbologic suuilarita between huipbocates and nionoc.jtcs with transitional stages 

Bloom, hiniselt, using various stains including the supravital, saw in smears of the blood, 
and in smears and sections of the blood forming organs, all transitions fiom hmpboevtes to 
monocites His observations were made on ininuls in irbich monocvtosis had been induced by 
injections of B nionoev togeues or colloid il substances 

“ Pninitiio Cell Origin” Sabin, Doan, and Cunniugbam"* stitc that splenic puncture 
shows all steps in the origin ot the nionoev tc from the primitive blood cell They have seen, 
also, in tuberculous organs verv voung monoivtes touching a primitive cell on the one hand, and 
mature inonocvtes on the other 

Sistocytic Origin Schilling believes (Bloom*) tint in endocarditis leiita and monocytic 
leucenua he has seen transitions between histocjtcs and mouocvtcs 

SwirtscUevvskaj i “ describes a case of “reticulocndotheliosis” in which the blood con 
tamed tvpical monoejtes, and in which after necropsv, sections of the spleen showed all transi 
tions from the eiidothebal cells buing the splenic sinuses to free cells of the monoevte tvpe 

Dameshek* notes that a direct association between proliferative reticuloendothelial cells 
and the leueemic cells has been described in monocvtic leuccmia bv several authors 

It would seem eitiiei that the monoeates have a multiple oiigiu oi that the 
method of deteinunmg oiigin ot a eell bj moiphologic similaiity is uuiehable 
A new method of attack was used bv Silbeibeig-* which, seems definitely to dis 
piove an e\elusive mv eloeytic oiigm ot the mouocv tes By poisoning with benzol 
he obtained animals in which the cu culating blood was ii ee ot gi amilai cells 3Ion- 
ocytes wei e still pi esent in the cu culation Tissue cultiii es of the spleen and hone 
mallow fiom these animals showed histoevtes and monoeji;es with all tiansitions, 
as well as hmphocvtes but no cells of the myeloid senes No mention is made of 
transitions fiom Iv mphoev tes to nioiiocj tes, so that this w'oik favois the histocytic 
Oiigin of the monoev te as opposed to the lymphatic, although it does not definitely 
exclude the latter In cultui es of spleen and bone niaiiow lioni lencocyte-fiee ani- 
mals V itally stained with caiinine, he saw some eazmiiie in the nionocji:es as weU as 
in the histoevtes One ot Bloom’s* aiguments against the histocj-tic tlieoiv was 
that none of the monocytes m his vitdllv stained animals took the v ital dj e A pos- 
sible weakness m these expeiiments is the identification ot monocytes bv the supia- 
vital stain Hall** has shown m his leview ot the liteiatuie on supiav ital staming 
that this method cannot he i ehed upon foi the identification of mouocv tes ‘'because 
there aie too many othei types of rosette cells in the tissues that maj be confused 
with monotj tes ” 

The oxjdase leaction, usually consideied a criteiiou of mjeloid cells, is ap- 
paiently of little aid m the solution of the monocj te question ilonoeytes genei ally 
aie desciibed as oxydase positive, hut Oidwav and Goiham*® in the Oxfoid ilono- 
irraphs state that “a small peiceutage, peihaps 5 pei cent leaet negatively ’ 
Schilling'* says they aie eithei negative oi faintlv positive to the ox'ydase stain 
Damesliek* states that the oxydase reaction is faintly positive Ujeyonahaia 
(1930), aecoidmg to Hall,** suppoits the theory of multiple oiigm of the mono- 
cytes He lepoits a classification of hematogenous monotjdes on a basis of peiox-y- 
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dase leaction aiul stoiage ot caimme colloidal dye ilonoevtes showing oithei a 
negatne oi positive peioxjdase leaction and containing caimmc gianules aie de- 
nied from histoejtes, those possessing peioxydase gianules but no caimine 
gxaiiules aie of myeloid oiigm, and those containing neithei caiminc nor peio\y- 
dase granules aie of IjTiiphatic oiigin Ills method consists of incubating citiated 
human blood at body tempeiatuie and exposing it ioi laning inteivals of time 
to a solution of caimine Diy smeai piepaiations aie made and stained foi pei- 
oxydase gianules Hall“ consideis this classification cpiestionable, foi Downey 
offers convincing evidence to show that dye stoiage cannot be used as a ciiteiion for 
sepal ation ot the vaiions cell elements in the blood and tissues Dock and "Wiede 
feel that it is likely that even jet diveisc foi ms aie grouped together under the 
name of monocytes 

suirvi ui\ 

Two eases of leiieenua, duration two months and five months lespectively, are 
repoited Ceitam similaiities of eaily sj-'mptomatology aie noted, as well as cor- 
responding difficulty of leeognition of abeiiant cells m the blood smeai s In each 
instance, the predominating cell was too primitive to admit of haid and fast classi- 
fication Othei eases, appaiently parallel in most respects, ai e mentioned A brief 
review of the literature concerned vith the lole of the leticuloendothelium in leu- 
eemia is included, togethei with the Mews of various authois on the oxigin of the 
monoc'vi:e 
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LABORATORY METHODS 


FURTHER STUDIES ON A COMPARISON OP THE HUDDLESON SLIDE 
TEST WITH THE MACROSCOPIC TUBE TEST IN 
UNDULANT FEVERS 


Henr\ Welch, Pii D , and Friend Lee JIickle, M S , Hartford, Conn 


I N A pievious aiticle^ the autliois deinoustiated that the Huddleson “Rapid 
Method’’ foi deteimimug the pieseuce of agglutinins ot the Brucella group in 
the blood seia of human beings was slightly moie sensitive and specific than the 
macroscopic tube test used The rapidity and ease with which the Huddleson 
test may be earned out made it an eAcellent test foi public health laboratories 
wheie speed and accuracy in lepoiting lesults to physicians aie important factors 
Since oui pieviously published senes included only 156 specimens it seemed 
desirable to continue the investigation Foi the past yeai a total of 763 examina- 
tions for the piesence of agglutimns for the Brucella group have been made 


METHODS 

The first 120 seia were examined by thiee methods, two macroscopic tube 
tests and the Huddleson method One of the tube tests was done for us by Di 
W N Plastridge at the Connecticut (Stoirs) Agncultuial Experiment Station 
and the method has been leported previously ^ The Huddleson “Rapid Method’’ 
has been described in a number of earlier publications ^ ^ * The third test — a 
macroscopic tube test — is described below as the ‘ ‘ Conn ’ ’ test 

The antigen employed in the Conn test noted above was made from four 
strains of Biueella abortus, coming from difterent sections of the country, whose 
agglutinability had been caiefuUy checked The stiains were grown foi twenty- 
four hours on 1 per cent glyceiine Fairchild’s agar and transplants were made 
from these onto plain Fairchild’s agar and incubated forty-eight hours at 37° C 
The gi owth was harvested with a small amount of phj'siologic salt solution con- 
taining 0 4 per cent phenol and diluted for test purposes to a reading of 7 8 to 8 on 
the Gates- apparatus 

Test tubes, 75 by 10 mm , weie used , 0 5 c c of diluted serum being placed in 
each tube, the dilutions langing fiom 1 25 to 1 3000 in a regular sequence and 
0 5 c e of antigen finally being added to each The tests wei e incubated in a 56° C 
natei-bath for six liouis followed by overnight in the refrigeiatoi at 8° C The 
degi ee of clumping was estimated and tabidated at 4-, ++, 4-h- or -h-h- representino- 
lespeetively 25 pei cent, 50 pei cent, 7a per cent and 100 pei cent agglutination 

RESULTS 

An arbitiary classification has been in use for several jears foi the routine 
lopoiting of results 


From Itiirc lu of I^Sor'itorle- 
IUllIx.iI for publU-Uioii June 1 


Stnte Department of Health 


G27 



S2S 


IHF JOURXAt or LVB0I{V70K\ VND CtlMCVL AIEDILINF 


Specimens blioiMug titeis of 2-, 3~, oi -i-f- in any dilution oi dilutions includ- 
ing 1 300 and abo%e aie classed as ‘positiAc ” Specimens aie classified as ^‘ques- 
tionable” if tliev slion am leaction citlici abo\e oi belon 1 300 when thev fail 
to fall lu the positive class All otbei eiammations ai e i eported as negatn e Tins 
standaid was puielj aibitiaij but gaAC us a definite basis foi the repoitiug of 
specimens 

As pi evioush repoi ted,^ in oui expei lence actn e cbnieal cases of uudulant 
fevei laiely give a positive agglutination leaction that is not above a titei of 
1 100 although a positne leaetion in a titei ot 1 100 is considered diagnostic bi 
some 

The lesults obtained fiom all thiee tests on 120 seia aie gneu in Table I 


1 IBI E I 

Resllts of VGaaiTiv \.hon u\ Three Methods o\ 130 'Ierlms 


METHOD 

1 TosmvES 1 

QAESTIOU IBEES 

>,EG VTXVE3 

TOTALS 

*Storr3 j 

10 

30 

1 

so 1 

120 

Huddleson j 

9 

9 

102 

120 

*Conn I 

! 9 

! 5 

1 

i 106 

120 


•Macroscopic tube method 


It is at once appaieut theie is close agieement as to “positnes” b} the thiee 
methods The Stons method on the basis of oni aibitiai\ classification gaxe 10 
positives as against 9 bj the otliei two methods The pbjsician in ehaige ot the 
case found positive by the Stoii-s method but questionable by the other two 
methods, stated that the patient s liistom tailed to show s\mptoius ot uudulant 
tc\ ei 

The questionable leactious obtained weie consideiablj gieatei with the 
Stoiis method than with the othci two (note Table I), the foiiuei method gnmg 
30 questionable results as against 5 and 9 lespettn ely for the.Conn and Huddle- 
son methods 

Table II gnes the reactions obtained with 763 seium examinations foi the 
j'eai 1931 with the Conn and Huddleson Eapid methods 

It wall be noted that the Conn test (maeioscopic tube) gai e sis moie positii es 
than the Huddleson on the basis of oui standards foi laboiatory diagnosis In 
each of these six seiums, however, the Huddleson did show some leaetion at least 
in the 1 100 dilution which, as has been pointed out is consideied diagnostic bi 
some laboiatoiies Pmtlier, two of these seiums weie repeated tests winch pie- 
viously had show n an agglutination m the 1 3000 dilution with the Huddleson 
method Purthei it will be noted (Table II) that the tube test showed 15 more 
questionable reactions than did the Huddleson method, indicating a definite dif- 
ference m specificity of the tw o tests 

In Older to obtain moie accurately tire value of the tests used tor the diag- 
nosis of uudulant fei ei questionnaires were sent to all phi-sicians with laboratorv- 
diaguosed positn e cases In Table III these results are summarized It will be 
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T VBLE II 


Results OF \golltin vtio\ With Cons \nd IlLDUiEbOs Methods os 7(ii jis 


METHOD ' 

I'OblTnEb 

j NEGVTWES ] 

QLESTION Mil Eb 

TOTALS 

Huddleson 

*50 

645 

*59 

763 

Conn 

65 i 

504 i 

1 

104 

1 

763 


•Note There were tUstn repeated tests In tuo of these the Huildleson had drop 
ped from a titer of ’ 000 to 100 and hence fall in questionable group 


noted that theie were 31 cases of uudulant fe\ei so diagnosed b^ plijsicians which 
gave positive agglutinin leactioiis There wcic elesen tests repeated in the series 
of 65 laboratory positue cases, 22 positive by agglutination reported negative 
by physicians and one case undiagnosed In this undiagnosed case and in those 
cases numbered 47,467 through 69,261, although a diagnosis of unduJant fever 
was not made in most instances, definite fesei sjTnptoms developed during the 
illness In specimen 56,846, in which no diagnosis was made, agglutinins for 
the Brucella group were present in the 1 3000 dilution and the clinical 
evidence indicated feser sjTnptoms suggestive of tjTihoid, yet there were no 
agglutinins for Ebeithella fsphi nor did rose spots develop In one case listed 


in this group of undiagnosed cases, 46,532, the patient was said to preseut no 
symptoms of any disease and appeared AveJl , j et agglutinins for the Brucella 
group were present in a dilution of 1 3000 Such high titered agglutinins seem 
to us necessarily to indicate a Brucella infection in spite of the absence of classical 
clinical symptoms It mil be noted in Table III that the age group in which the 
diagnosis was most often gisen definitely as uudulant fever was m the adult 
group, whereas cases in children and young adults were more often called either 
mild, atypical, or not uudulant fever 

Specimen 69,261 (child, aged three and one-half years. Table III) was not 
chnieally diagnosed as undulant fever The titer by the Huddleson method was 
I 100 and by the macroscopic 1 300 This w as reported as a positn e ease by these 
Laboratories inasmuch as it f eU WTthm the range of our arbitrary standards The 
pMsician reported an unexplained fever “Fever 99° to 100 8° for several weeks 
with a moderate pharjmgitis and very sbght cervical adenitis as the only physical 
Mgns The agglutinin titers w ere eompaiatively low m this particular case hut 
seem to us s^cienth high to raise the question whether or not a mdd Brucella 
mfec ion did not exist In addition, the physician notes that this child had 
drunk considerable quantities of raw milk 

&asauo<' and his co-workers report that “the examination of serums from 
and D Positise^complement fixation for Brucella abortus m 96 

diihi agglutination m 78 In only five cases was the dia-mosis of uu 

andaggl“ 
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TintE nr 

Analysis of Si\ta Pive Lvuorvtor'v Positi%e Cases oi Bui cell v Imection 


SPECIilEN, 

PHASICI tv’s 
BIAGNOSIS 

! L VUOR-VTORY TESTS 

1 

pvtiest's 

AGE 

REM VRK^ 

HUDDLESO'^ 

JI ICROSCOPIC 

1 

850S0 

1 

U F 

3000 

3000 

None given 


11306 

U F 

2000 

300 

29 


10879 

TT F 

3000 

1500 

51 


11530 

IT F 

3000 

3000 

23 


521 i 

U F 

3000 

3000 

None given 


73733 

U F 

3000 

3000 

45 


3643 

IT F 

3000 

3000 

40 


88241 

j U F 

3000 

3000 

32 


35593 

i U F 

3000 

3000 

35 


59748 ’ 

IT F 

3000 

1500 

None given 


42476 

U F 

3000 

1000 

57 


35944 

*U F 

3000 

3000 

57 

Kepcat on 42476 

5115 

IT F 

3000 

3000 

37 

6682 

1) F 

3000 

3000 

52 


27287 

TT F 

300 

300 

45 


39596 

IT F 

3000 

3000 

None given 


71892 

U F 

3000 

3000 

00 


7365 1 

IT F 

3000 

1500 

17 


64440 

U F 

1 1000 

750 

14 


77986 

IT F 

j 3000 

3000 

43 


7800 

i IT F 

3000 

300 

29 


84827 

»IT F 

3000 

1500 

29 

Bcpeat on 7800 

76557 

1 *U F 

100 

200 

29 

Repeat on 7800 

26918 

! U F 

3000 

3000 

20 

37488 

IT F 

3000 

1500 

45 


32510 

*IT F 

1000 ! 

750 

45 

Repeat on 374SS 

30782 

IT F 1 

3000 

3000 

35 

13831 

U F j 

3000 

1000 

1 21 


47467 

1 - , 

3000 

3000 

1 45 

Fever symptoms 

48374 

1 - : 

3000 

3000 

16 

Fever svniptoms 

44788 

1 “ ^ 

3000 

, 3000 


Fever svmptoms 

15698 

- 

750 

300 

None given 

Habitual abortion 

74696 


3000 

750 

61 

Fever symptoms 

50240 


j 3000 

3000 

None given 

Diagnosis uncertain, moderate 
fever 

46532 


3000 

3000 

61 

Patient well, no symptoms 

56846 

None made 

1 3000 

! 

3000 

62 

Fever symptoms, suggestive 
of typhoid 

69261 

- 1 

100 

300 

SV. 

ITnexplaiiied fever 

79769 

U F 

3000 

2000 

None en 


6686 

U F 

3000 

3000 

18 


27291 

»U F 

100 

300 

IS 

Repeat 6686 (two months 
later) 

1685 

IT F 

3000 

1500 

14 


6854 

IT F 

3000 

3000 

16 

ilild case 

6856 

U F 

100 

750 

14 

Ilild case 

21617 j 

U F 

2000 

300 

17 

TiXild case 

75066 i 

U F 

3000 

300 

14 

Mild case 

10117 1 

*U F 

3000 

1500 

14 

Repeat on 75066 

22700 


i 750 

1000 

14 

N S No illness 

25668 


1500 

750 

14 

N S No illness 

6469 

- 

3000 

1500 

17 

N S Conza and fever 
(recovered) 

22698 

— 

1500 

1000 

18 

N S Broncliitis 


Note U F crUndulant fe\er 

N S =No*s>^ptoms of undulant fe\er A diagnosis of undulant fe\er nas not 
made 
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TvuLE nr (Contis LH)) 


SPECIMEN 1 

•IIXSICIAN 'S 

LAUOa VTOJU TESTS 

I vtient’s 
AGE 

1 

HEM VKKS 

NUMBER 

DUGNOSIS j- 

nUDDLESON jil tCROSCOPlC 


23660 
272S9 
22710 
2101 
21871 
28226 
42279 
66667 1 
76022 

*_ 

' *■— 

1 

3000 

1500 

2000 

3000 

3000 

; 1000 

3000 1 

1 1000 
! 2000 

1 

300 

300 

2000 

3000 \ 

20QO 

1000 

3000 

750 

500 

Ifi 

14 

15 

17 

X S X'o illness 

X S No illness 

X S After cliickcnpox 

X S See tests on patient 2191 
over a period of ten months 
Phvsician states at no tune 
were symptoms ot undulant 
fever present Upper respir 
atory infection and mumps 




during year 

6684 


50 

300 1 

19 

j X’ & Upper respiratory intec 




tion (3 days) 

25242 

31392 


1 Insufficient 
Insufficient 

1 500 

300 

15 ' 

17 

X S No illness 

N S Upper respiratory infec 
tion (2 days) mild otitis 



1 



media 

2494 


1 

25 

500 

18 

X S Upper respiratory infec 





tion — lev or — eoi y za 

26914 

_ 

' 100 

200 

17 

X S No illness previous to 


1 



test 

27572 


1 100 

1 

300 

15 

N S Upper respiratory infec 

1 



tion (mild) 


undulaiit iever maj eiist and because of the vagueness of the sjTnptonis not be 
recognized as such Borman notes (personal communication) a case nhich would 
not have been recognized except foi a continued senes of daily temperatures He 
reports as follows 

“Patient, a boj aged nine joara, bad been snfEering from a middle ear infection of un 
determined etiologj After subsidenee of sjmptoms Ins mother, a trained nurse, contmued to 
take Ins temperature dailj It was noted that bis temperature nith occasional intermissions 
rail consistently abo\e normal (V." to 1°), espceiallj after bard play Boy fatigued easily 
Xo other symptoms The abnormal temperature nas checked several times by the physician’s 
thermometer and the mother’s tliermometcr was eliceked by taking the temperature of normal 
individuals This condition remained for the better part of a year The ear condition was 
pronounced completely cured by two plivsieians Phvsical examination was negative for any 
abnormalities to vvlneb tins condition might be ascribed X ray findings were negative for 
tuberculosis Urine was repeatedly normal 

“A macroscopic agglutination test for undulant fever was made winch was positive 
m 1 2d60 dilution Based on tins, a diagnosis of undulant fever, mild in nature, was 
made bv the physician 

“History of continued ingestion ot raw milk 

“When last heard of, one year after making test, boy was developing normally but con 
tmued to run slight temperature at intermittent periods ’’ 

Cases such as the abox e w ould be missed entirely under ordinary’ conditions * 
The use m temperature was slight and could be ascribed to the middle-ear in- 


•Since this in\ cstlj?aitJon uas completed a similar c'lse was encountered 
ind^i\sltuac'’"Vvhlu“eU%ou«^'io‘^ XVeu'FeIIx'’KaTn temperature' 
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fectlou duiing tlie illness These eases indicate to us that leij mild cases of 
undulant fecei may exist paiticiilailj in thildicn and unless tollowed closeh 
would not exemplify themselves in obseivable sjuuptoms 

Twenty-seven specimens (6 686 thiough 27,572) ueie leeeived fiom one 
phcsician® who was nnestigating an outbieak ot undulant te\ei in one ot the 
piepaiatoij schools toi boys in the State Inasmuch as he was in charge of this 
gioup of bojs he had an excellent oppoitumtj to studj the senes of cases that de 
veloped He has kept caielul case lecoids ot the patients that showed both the 
typical and atjpical tj^pes of undulant tevei On the gioup of specimens le 
poited positive by these Laboi atones and in which the patients showed no clinical 
symptoms of undulant fevei, he has taken tempei atm es caiefiilly o\ei a peiiod 
of w'eeks and lecorded detailed case histones A laige nuiubei of specimens haie 
been checked in othei laboi atones and the phcsieian has checked in Ins own labo- 
laton the agglutinin titeis iiaitieulaih in eases wheie clinical svaujitoms weie not 
compaiable to the seiologic lesiilts Onlv in one case was a definite disciepancc 
noted and m that instance it appealed to be due to a laboratoij enoi 

Following the development ot two cases ot undulant fecei (6,686 and 1 685), 
an investigation ot the condition of the licid tiom which the miUc was obtained 
was made by the plic siciau Ho touiidtliat one ot the cows m the held liadaboited 
Noiembei 13, 1930 and since law milk was being used tiom the heid he was 
suspicious that an outbieak w as imminent Sc\ eial eases ot aboi tion had oeciiiied 
in the held in 1926 and 1927 but no cases of iiudiilant tecei had developed in the 
school The fiist case ot lecognizcd undulant tecei appealed on Xocembei 26, 
1930, about two weeks aftei the cow had aboited, and the second case (bi othei of 
the fiist) developed while the boys were on Chiistnias lacation In the fiist of 
these cases the oigamsm was isolated tiom both blood and feces Although a 
numbei of attempts hace been made to isolate oiganisms fiom othei suspected 
eases, the\ hac e been unsuccesstul 

A specimen of blood tiom each ot the cows (about 100) was taken and 
examined by the physician foi agglutinins foi the Biucella gioup Foni were 
found positive One was tiom the cow that had recently aboited These foui 
cows weie disposed of and pasteuuzatioii ot the milk staited No new cases ot 
abortion hare appealed in the heid since 

Sliortlj aftei the Chiistmas -vacation, specimens of blood were taken from 
each of the bojs and tests made foi presence of agglutinins for the Biucella 
group Specimens that w'eie found positive oi suspicious wcie sent to these Lab 
oratories foi tuithei examination About 240 bojs in the school and about 60 
employees w'eie tested The 20 cases lepoited positne bj these Laboiatoiies aie 
included in the 27 specimens, 6 686 thiough 27,572 (Table III) 

Specimens 6,686 (27,291 lepeat) and 1,685 (oiganisni isolated) were defi- 
nitely considered by the physician as cases of undulant teiei Specimens 6 854 
6 856 21,617, and 75,066 he called mild cases since sjTuptonis, although slight 
could be considered as ludicatne of undulant fecei These six eases and one 
othei not lepoited weie the only ones m the group of t wen tv reported positne 

^ ‘The authors wish to express theii xppreciation for Uie excellent coopention ot this phjsi- 

ci rn His n-inie is withheld to preser\e the identit> of the school 
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1)V these Laboiatoiies that wcie consideiecl bj the physician to be mdieatne ot 
imdulaut fevei 

The 19 specimens, 22 700 thiough 27,572 ^sele all consideiecl clinicallv nega- 
tive Theie weie no sjinptoins suggesting iindulant fe\ci and, although in some 
instances uppei lespiiatoi 1 s\ mptoms de\ eloped, th('\ ueie usually mild In sin 
mstanees theie was no illness whatsoevei 

The SIN specimens numbeied 2,191 thiough 76,022 piesent an inteiesting case 
in which, although no symptoms o£ undulant fevei w'eio clemonstiable, a definite 
inciease and finally deciease in titer was shown ovei a peiiod of ten months The 
phjsician has made a iiunibei of agglutination tests on this patient The oiiginal 
examination was loutine and onlj a slight titei was demons! latccl In following 
the titer in this case oiei a peiiod of ten months theie wms clemonstiated an in- 
crease to a titer of 6000 which finally decieased to 1 120 At no time did the 
phisician note s 3 mptoms of undulant feiei although the patient did have an 
nppei respiratorj infection and mumps duiing the yeai 

Following IS the case lepoit supplied bj the phj'sieian 

“Case 26 — ^Ageil eighteen jenrs During a small epidemic of upper respiratorj infection, 
in ilap, 1930, tins boi ivas admitted to the iiifiriiiari with the first illness winch lie had had in 
nianj years It was characterized hi headache, nasal discharge, and fever (39 6°), but was 
rjuito mild as his temperature dropped to normal on his second daj, and remained normal until 
1)13 discharge three davs later Because he liappened to be one of a group of persons on whom 
Brucella agglutination tests wore being made in an effort to determine the incidence of such ag 
glutimns among normal persons, his serum was tested at this time Xo agglutinins were found 
In lulj, 1930, ho had a mild and uncompbeated case of mumps On January 12, 1931, another 
routine serum test was wade whieh was positnc m 1 2560 dilution On February 10, 1931, his 
serum was positnc in a 1 5120 dilution This boi had been perfcetly well since bis cold ui Jlay, 
eveept for the mumps He had no complaint whateier, and no sign or syanptom of undulant 
feicr, 01 of any other illness A weight chart, recording monthly weighings, had been showing 
an uninterrupted gam in weight oier a two year period As soon as the positne agglutination 
w is discovered, temperatures were taken twice daily for two weeks Then an occasional evening 
temperature was taken over a period of five months, but, at no time, did be hare any eleiation 
aboie tlie normal His stools wore repeatedly negatiie for Brucella organisms, and so was his 
urine During the wmter, this hoi earned a heavy program of studies successfully, and did a 
great deal of manual labor out of doors He gained si-v pounds in weight despite tlie fact that 
lie was somewhat overweight before His hemoglobin remained at 95 per cent (Sahli) Ap 
patently the onli response which this bov made to liis Brueella infection was his production of 
agglutinins Xearh a icar after the presence of agglutinins was first noted, liis serum ag 
glutmated Brucella m dilutions up to 1 120 " 

In some of these speeimens, notablv 2,49-1, 6,684, 25,242, 26,914, and 31,392 
the agglutinin titeis weie eomparatn elj low, vet all were well over the arbitrary 
low ei limit of positivity The possibility that these agglutinations ai e nonspecific 
seems to us to be slight, and ceitainly the reactions on the specimens whose titeis 
run tiom (50 to 3000 can haidlv be eoiisidezed nonspecific 




The value of a diagnostic test m public health laboratories depends not alone 
upon acciuacv m diagnosis but also upon the speed with which the test can be 

Rapid ilethod ’ met these requirements After furthei studv 


the Iliulcllcson 
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ovei a period of twelve months nc aie com meed that this method is a distinct 
impiovement ovei the tno macioseopic tube tests nith nhieh it nas compared 
In a lecently published aiticle bj Gilbeit and Coleman' the authors empha- 
sized “the economy of time and glasswaie,” by the use ot then piesumptne tube 
test They fuithei note that the Iluddleson lapid method takes “almost as much 
time as the loutine macioseopic tube method ” These authois furthei lepoit 
that, “the piesumptive tests aie placed in the uatei-bath at 55° 0 foi four houis 
and then left in the refrigeiatoi o\ei night befoie being read ” Since a Huddle- 
son test requii es as a maximum less than e minutes to complete, m e C|uestiou 
the “economy of tune ” Puithei ne cannot concene an\ economy of glasswaie 
since each test leciuires one pipette only and no test tubes 

In this investigation we again find gieatei numbeis of c^uestionable leactions 
•with the tube tests Although theie weie appaiently six more positive leaetions 
in the Conn tube test than in the Huddleson test, two of these were tests lepeated 
aftei a lapse of months and although the tube test still lemamed positne (1 300), 
the Huddleson had dmunished in titei fiom 1 3000 to 1 100 wheie it fell in the 
“questionable” gioup undei oui aibitiaiy classification Fuither, the eases upon 
which the othei foiu tests weie made weie not eonsideied imdulant fe\ei bi the 
physician Consideiing oui lesults horn a pmely laboiatoiy' standpoint we feel 
that the Huddleson “Rapid ilethod ’ wall lueiease the efficiency of oui undulaut 
fevei diagnostic woik allowing us to fuimsh the physician with an accuiate le- 
port in a shoi tei time at no gieatei expense On the basis ot om lesults the macio- 
seopic tube test has been discontinued m these Laboi atoi les and the Huddleson 
“Rapid Method” established as a loutine pioeedure 

By the establishment of an aibitraii standaid toi lepoiting specimens as 
positive, we felt that a diintion of 1 300 showing 50 pei cent agglutination was 
sufficiently high to obviate nonspecific agglutinations When agglutinins aie oh 
tamed in such a titer a i epoi t ot “ positive foi nndulant fevei ’ ’ seems consei vatn e 
In OUI series of specimens toi the yeai, paiticulaily' in the gioup of speci 
mens 6,686-27,572, we come to an impasse Eithei we must considei the 1 300 
standard as considei ably too low oi admit the existence of cases of Biiieella infec- 
tion that fail to show' lecoguizable clinical sy'mptoms of undulant fevei It is dif- 
ficult to conceii e with oui piesent laiowledge ot immunologic phenomena that 
nonspecific agglutinins in titeis as high as the 1 6000 dilution of seiuni can be 
piesent in the blood stieam of an individual eithei ill wath “upper lespiiatoiv in- 
fections ” 01 , moi e particulai ly, when no synuptoms of any disease exist Pui thei , 
it has been repoited by Gilbeit and Coleman (loc cit ) that only 0 4 pei cent of 
81,848 sera received foi complement fixation test foi syphilis show ed agglutinins 
for Biueella oigamsms in the 1 80 dilution oi higher These lesnlts coiioboiate 
those of McAlpine and Mickle* ° who found only' 0 6 pei cent in a study of 20,000 
seia of the same type Such evidence seems to us to substantiate the value of the 
positne agglutination reaction as diagnostic of Biueella infection 

In the school wheie the mayoiity of high-titeied agglutimns were demon- 
stiated in the absence of clinical symptoms ot undulant fevei we Icnow that these 
individuals had been diinlang quantities of law milk fiom a herd in which aboi- 
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tionliad occuiied and, furthei, fioni which Biucella oi":amsms neie isolated In 
itself this seems sufficient evidence to w an ant oiii findings ot Biucella agglutinins 
It IS tiue that attempts to tultn iite oiganisins tioin many of these individuals 
failed E\eu though the deinoiistiatiou ot Biiieella oigaiiisins in the feces oi 
blood stream IS an accepted ciiteiion toi diagnosis of undulant te\ei legaidlcss of 
clinical symptoms, we do not feel that iiiabilitj to demonstiate the oiganism pre- 
cludes the possibilitj ot sueli a diagnosis Those who have made attempts to iso- 
late the Brucella fiom man lealize the extieine difficulty encounteied in most 
instances From a study of the liteiatme we find dilutions of 1 80, 1 100, and 
1 160 accepted as titeis on which to base diagnosis, and so we feel that oui 1 300 
arbitrary standaid is conservative 

The case on wliieh a number of tests weie made seems to us to he a definite 
illustration of a Biucella infection in which the symptoms weie too obscure and 
mild to be recognized as such The case lecoid is lepoited Heie is an individual 
who developed agglutinins fiom a dilution of,l 20 up to 1 6000 and finally de- 
creased to a titei of 1 120 It does not seem piobable that a Bracella infection 
did not exist in this case The patient did have mumps and a slight uppei respira- 
tor}' mfection duiing the year However, none of the classical svmptoms of xm- 
dulant fever piesented themselves at anj time dm mg the rise and fall of ag- 
glutimns in the blood stream 

The obvious conclusion is that extremely mild cases wnth atypical symptoms 
of undulant fever do exist This may be due to a low virulence of the orgamsm 
or possibly can be related to the age groupings Although om records are not 
sufficiently complete to warrant a definite statement, theie is evidence that un- 
dulant fever in children and young adults is milder than in the older groups In 
conclusion, it seems probable that undulant fever may not necessarily manifest 
Itself ivith the classical symptoms but may be associated, eithei directly or in- 
directly, with upper respiratoiy infections, coiyza, or, as Borman (loc cit ) notes, 
middle ear infections 

SUlIJIARY AND CONCLUSIONS 

1 The Huddleson “Kapid Method” is an accurate and efficient means for 
the diagnosis of Brucella mfection in man 

2 Fewer questionable reactions are obtained with the Huddleson Eapid 
ilethod than w'lth the two tube test methods used 

3 A series of cases are presented m w'hich, although no sjmptoms of un- 
dulant fever w'ere demonstrated, high-titered agglutimns weie present 

4 Brucella infections may be present but not recognizable because of mild 
symptoms, particularly in young adults and children 

5 This investigation furnishes additional evidence for the substitution of 
the term “Bimcella infection” in place of undulant feier 
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A SIMPLE METHOD OF CHECKING VARIOUS CONCENTRATIONS OP 
SOLUTIONS OP NoVoCAINE HYDROCHLORIDE'* 


Pbvnk "Wang CuTli, M D , and Angelo Benagi u, B S , 
New York, N Y 


TN VIEW oi the not infiequent occuiieuce ot cocaine and piocaiue poisoning 
-*-fiom the use of solutions ot highei concentiations than intended, it seems im- 
poitaut that a piactital test be dcMscd toi checking the strengths ot solutions ot 
these tno anesthetics befoie use 

Such a test in oidei to be piacticable in the phaimaca , opeiating loom oi dis- 
pensari' must be so simple in equipment and technic that it can be earned out hr 
any one m ithout any special ti aiums: m chemisti c , m the minimum of time, and 
Mith the mmimum of eftoit Finalh, the end point should be shaip and unmis- 
takable 

The following test, in our opinion fulfills the aboi e qualifieatious 

The Test — The test consists of tailing 2 c c of one leageut adding 5 diops of 
the indicatoi , shaking then adding 1 c e of the anesthetic solution to be cheeked, 
and shalang again The lesultiug coloi change is compaied Mith the standard 
chait The aveiage time foi peiformiug this test is thiitj -five seconds 

The Reagent — A N/10 solution ol sodium caibouate solution is made atcoid- 
ing to this formula 

Anhydious sodium caibouate (CP) 5 3 giams 
Distilled u atei 1000 c c 

This solution must be made m itli fan aceuiacv Once made, it can be used foi 
a loug time 

The Indicatoi — In oidei to eovei the wide Ph lange luiohed m tests loi the 

^ ^lom the Lahoritor\ of Surgical Research Nev Aork UnUersitj and Belleiue Hos- 
pital Medical CoUege IS ISS" 

' jleeeived foi pubiicatior June 1S> IJJ- 
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conuuou stiengths ot piocaine hj diodiloiule used ui svugical piactice, a mixture 
of two ludieatois was lound uccessaiv It is made accoiding to this foimula 


Thv mophthaleiu 
Phenol phthalem 
Akohol 170%) to make 


1 0 gm 
0 050 gm 
100 c c 


Appaiaius — 

(1) Test tubes 

(2) A 2 e c sMinge toi measuung out the leagent 

(3) Alee tubeiculni sjnnge toi measuimg out 1 c c of the solution to be 
tested 

(4) A ehait of standaid colois which niav be made bj a local aitist 
The Techme—^as sufficiently desciibed above 

The Colo, Cha„rjes-The coloi developed in the tube by the addition of 5 
diops of the mdicatoi is deep blue The coloi changes lesultmg fiom the addition 
of 1 c c of vauous coneentiations of piocaine hydiochloiide aie showm m Fig 1 
Compai ison should be made in reflected aitificial light 

It wall be seen that anv concentration highei than 2 pei cent rendeis the re- 
sulting mixtuie coloiless Inteimediate stiengths cause the development of in- 
tei mediate shades A definite coloi is pioduced with one diop of the mixed indi- 
cator, but because of the fact that the color developed in tiansmitted light is dif- 
ferent fiom that in leflected light, 5 diops of the indicatoi are used to intensify 
the coloi to such an extent that light tiansmission through the solution is largely 

eliminated , , , , 

By varym<r the amount of leagent used oi of the solution to be tested, the 

strengths of solutions above or below these coveied by the coloi range ot the chart 
can be approximately determined Thus, if a 1 c c solution produces only a slight 
change doubt mmht be aroused as to whether it is a Vz pei cent solution or whether 
It contains anv procaine at all By i educing the quantity of the reagent to 
1 c c , 1 e e of a i/o per cent solution should bring on a color change similar to a 
1 c c ’of a 1 per cent solution made with 2 c c of the reagent Agam, a solution, 
1 cc of which entirely decolorizes the testing mixture, is of a percentage above 
peicentages given m the coloi chart given, and one is left in doubt as to the actual 
strengthlif the solution If, by reducing the amount of the solution added from 
the standaid 1 c c to c c or 1/4: c c , a color change is brought about that 
matches that pioduced by lee of a 21/3 per cent solution in the standard test, 
then the solution tested is approximately 4 pei cent or 8 per cent The same 
result can be accomplished by keeping the solution to be tested at 1 c e , hut by 
doubling 01 ciuadiirpling the reagent 

Cocaine hjdrochloiicle, because it is somewhat more acid than procaine hydro- 
chloride, produces color changes slightlv more marked than, although still 

paiable with, those pioduced bv procaine hvdrochloiide 
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A LABOKATORY INHALATION TECHNIC FOB THE COilPARISON OP 

SEailVOLATILE LIQUIDS 


David A Bryce, il D , Bl vinpield, N J 

A TTEMPTS have been made bj Aaiious mdepeudeut imestigatois to de%eIop a 

standaid teclmic toi the abholute and compaiative biologic assay of liquids 
boiling above the bodj tempciatiue and below 100° C Pieldiiei, Katz, and Kin- 
ney^ published an exhaustive study of such liquids, to winch I ha\e refeired foi 
complete toxicity figuiesaudothei data Asmiilai icpoit was made mcoupiuction 
with the Caibide and Caibou Chemical Coipoiation by the Biueau of ilmes, re- 
poited tliiough Sayeis, Yant, W<ate, and Patt}*,- in which they used lathei elabo- 
late gas chambei appaiatus and gauze wicks, blown by an electiic fan, foi vapoii- 
zation The Chemical Waitaie SeiMce has extensue lufoimatiou upon this sub- 
ject Photostats of thiee t^ies of then ajipaiatus haie been studied by me, foi 
whicli I desiie to acknowledge the gieat eouitesj of Colonel C E Brigham, Coni- 
mandiiig Officei of Edgtwood Arsenal and Majoi Lmthieum of the same post 

In biief it has seemed to me that the vaiioiis methods pieviously deseiibed 
have pai taken of at least one of the following disadvantages 

(a) too elaboiate aud/oi costly appaiatus 

(b) luaccuiate methods of vapoiizatioii 

(c) failuie to considei adequate^ the CDs content of the gas in the lethal 
chambei 

It has been impossible foi me to leview the eutiie woild liteiatiiie upon this 
subject The technic lieieiu desciibed is believed to be new , and is ceitainly oiig- 
inal, as it was designed by the wiitei to solve a laboiatoiy technical problem be- 
foie au> lit Cl atm e on the subject was lead Poi aid in this woik we aie indebted 
to Di A A TiehuoijMi Geoige Hedden, Mi Lincoln Shafei , and to Mi Beitus 
Schnnekei for gieat assistance in couduetmgthefiist poition of the work 

The appaiatus ivas designed to pi ovule “open diop ’ conditions That is to 
say, in the lethal chambei theie was to be complete and immediate evacuation of 
eaibon dioxide and ot the exhaled gases as well as a tiee sweep ±oi the uuexpned 
gases This end ivas obtained by opeiating the appaiatus at a late ot about 
1500 c e pel minute The lactoi ot adsoiptiou ot the i aiioiis agents to the sides of 
the lethal chambei oi to the skin of the mouse was conti oiled by fiequent cleaning 
of the chambei wuth diy tissue, and by using only one mouse at a time in the lethal 
chambei except in a few of the ethei expeiimeiits The appaiatus was designed 
with a view' to placing at the disposal ot any oidmaiy chemical oi biologic laboia- 
toiy, by means of routine cheraieal equipment, a method toi the coiiipaiatixe bio- 
logic assay of semivolatile liquids 

The appaiatus, a diagiammahc sketch of which is attached heiewith, may be 
explained as follow s Flask A is the point of entrance of an at i oom tempeiatui e 
In this Eilenmeyei suction flask the bottom is coveied to a depth ot about two 
inches with cleai , medical, filtei ed, liquid peti olatum The intake tube fits just be- 

63S 
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low the surface of this so that aii entcuii" the chambei is filteied thiouKli the pet- 
rolatum aucl jet does not take up anj additional inoistuie The an then enteis a 
calcium chloride tube, B Fioni here it passes along the line to a coppei coil, C, 
which IS immersed in an oil bath This oil bath is on an electiic heatei The air 
passes from the coppei coil along a new line and thiough a second calcium chloiide 
tube The an then enteis a bead column Ijing within a steam jacket at a point 
parallel to the point at which a buiette enteis the bead column The buiette, D, 
contains the agent with which we woiked, and is connected bj’- a tube, P, to a com- 
pressed air inlet, so as to maintain a positive head of piessuie on the liquids at all 



mes The air, and the liciuid m minute amounts, pass over the bead column which 
IS Heated to any desired temperature up to 100° C by the steam jacket nassimr 
lowlj down to vaporize the liquid completely, so that when it enters the Erlen- 
J ei suction flask, E, there should be absolutely no condensation m the tube ^ 
none upon the bottom of the flask The flask is immersed m a wa"e baft lei 
turn IS heated by an electi ic heatei Air passes from the ErlenZll^I u ^ 

tmairi transmitted directlj to the lethal chamber The latter / m a 

small desiccatoi jar with a perforated rubbei cork The air nasses 
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N This flask M, seri es as a \ eij usehil means of i e'julatiiig the air flon bj- adjust- 
ment of the tube, U 

It will be noted that by this aiiangement staudaid animals nia% be neighed 
and quieldy tiausfeiied to the eAiieiimental chdinbei iindei absoluteh standaid 
conditions wliieh aie constant and conti oiled, at pressuies nliicli aie absolutely 
constant, and undei conditions which assuie the animal immediate evacuation 
fiom the lethal chamhei of CApiied caibon dioxide, and its leplacement by an con- 
taining Its full quota of owgen It was found that noimal standaid mice placed 
in the lethal chambei with a flow of 1500 c e pure an pei minute weie peifectly 
comfoi table foi an indefinite peiiod Seveial mice weie tiled out in this way foi 
periods of foi tv minutes, and no change w as obsei v ed 

Ceitain pieeautious must be obsei ved in the opeiation of this apparatus It 
vv ill be noted that w e have emplov ed an open flame at no point , of couise, the i eason 
foi this IS obv lous At poiut Z, namelv the liquid in the an contiol flask, one must 
constanth' obsei ve the ev enness of the flow This furnishes an index as to whethei 
theie IS anj leakage in the system It leakage is occuiiing of course the flow will 
diminish oi cease in the flask It is not practicable to insert a flowmetei at this 
point, since if one does so the toice necessaiv to flow through the flowmeter detracts 
from the final pressure, and changes the leading foi the sjstem At point Y the 
stopcock on the burette must be constantlj watched The flow must be adjusted 
v^eiy finely foi work ot this kind In ovii woik we used a flow of 0 15 c c per nun- 
ute foi most of the work Point A’ had best be enclosed in a lubbei tube of some 
sort, preferably vulcanized oi sealed at the top Auv leakage at K or A' will, of 
course, invalidate the work, and is promptiv apparent in the abnormal action of 
the an control flask If these pieeautious aie piopeih attended to the appaiatus 
forms a eonv'enieut and easj method of labor atoij’’ procedure 

A note coiiceining the suitability ot white mice for this sort of work may not 
be ill-timed In mj somewhat biiet experience it has appeared that vapors which 
act entirelj oi essentiallj as central nervous toxic agents are well-adapted to use 
with white mice toi toxicity deter minations On the other hand, such liquids as 
seem to direetlj^ affect the hear t and kill through this organ, such as chloi ofoim ap- 
pear to be unsuited for use with white mice in inhalation appaiatus This is a 
purely pieliminaiv conclusion, it it maj even be called such 

The sole excuse ot my publishing these notes has been the hope that it mav aid 
othei laboiatoiy woikeis who are taced with some practical problem and find it im- 
possible toi economic or other reasons to manutactuie an elaborate appaiatus in- 
volving gas eliambeis, etc 

rcperen ces 

1 Teclinical Papei 248 , TJ S Dept of the Interior Bureau of Xlmes Response to 

Ethj lene Dichlonde 

2 Reprint No 1349, Public Health Reports 45 1930 



NOTE ON THE SLiEsER METHOD FOR SUGAR IN URINE** 


JvjiEsJ SHOur, 31 D , New \ OKK, N 3 


S UMNER*^ m 1925 lepoited a leMsed method loi the deteimination of sugai m 
uime 111 w luch he employ ed the follow ing i eagent 

To 10 gm of crjstalhzed phenol add 22 c c of 10 per cent sodium hjdrovide Dissohe 
in a little water and dilute to a %olunic of 100 c c Weigh out C 9 gra of sodium bisulphite 
and add to this 69 c c of alkaline phenol solution Xow add a solution containing 300 c c of 
•1 5 per cent sodium hydro\ide, 25o gm of Kochelle salt (IvlsaCiUiOe -HIiO) and 880 c c of 1 
per cent dinitrosalict he acid solution lli-c and keep tighth stoppered in well filled bottles 
The method was described as follows 

Pipette into a Polin \Vu sugar tube 1 c c of urine (diluted if necessan ) and 3 c c of the 
reagent kli\ and heat 5 minutes in boiling water Cool three minutes in running water, 
dilute to 23 c c volume, mix, and compare in colorimeter with standard prepared with 1, 0 3, 
or 0 25 rag of glucose, according to the concentration of sugar in the unne 

This pi oeediue has been employed by ws in the loutine analysis ot seteral 
hundied thousand mines o\ei the past loui jeais Results hate been satisfactory 
and generally consistent tvhen compaied to othei standard quantitative methods 
For instance the analj sis of 100 urines containing sugai in which a comparison tvas 
made with Benedict’s copper method gate the ioUowing at ei ages Sumner s 2 80 
pez cent, Benedict’s 2 79 pei cent Good agreement was also found m mdividual 
analyses It w as tound hotvevei that tvith an occasional glyeosuric specimen, the 
1 eagent gate a result far too low or failed to detect sugai altogethei In one par- 
ticular case a highly acid mine contaming 0 6 pei cent sugar gate a lesult of less 
than 0 13 per cent The addition of more alkali to the reagent increased the result 
to the actual amount This teas repoi ted to Di Sumnei who, in a private com- 
munication suggested the use of 50 per cent more alkali He also suggested that 
this might increase the values foi normal amounts of sugar in mine Some ex- 
perimental lesults with increased alkali are repoi ted in Table I 


Table I 


Results With Ixcbeaseb Alkali ox Gllcose Staxdabds 


OLLCOSE STANDAKD 


COLOPIitETEE BEADIXGS 



OPIGIVAL EEAGEXT 
ram 


013 
0 20 
0 30 
0-10 
0 50 


20 

10 

10 

10 

10 


OO Q 

13 0 
12 2 
10 8 
10 9 


It will be obsei-ted irom Table I that inciease of alkali 
co^mj^odiiction m puie aqueous solutions ot glucose 


definitely inci eases 


Exttn".lon institute 
lor pubUcalion M v> 31 lj32 


<>41 
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Analysis of urine specimens containing \aivmg amounts of sugar ireie made, 
to compaie the lesults of the 01 igmal reagent with the one to whioh additional 
alkali had been added The figuies are gixen in Table II It will be noted that, 
although m oeeasional instances there was good agreement, in the majoiitj- of in- 
stances the results xvith increased alkali yeie highei 


'Table II 


TJEI^E 

SPECIMENt 

ORlGI'^ATi 

REAGENT 

REVOENT -WITH 

INCREASED 

ALKAtil 

TJRINE 

SPECIMEN* 

ORIGINAL 

reagent 

REAGENT AVITH 

INCREASED 

VLKAEI 


per cent 

per cent 


per cent 

per cent 

1 

0 031 

if 

31 

0 140 

0 240 

2 

0 065 


32 

0150 

0190 

3 

0 067 


33 

0 270 

0 290 

4 

0 030 


34 

0 240 

0 260 

0 

0 094 

0 140 

35 

0 370 

0 370 

6 

0 065 

0 072 

36 

0130 

0170 

7 

0 023 

0 027 

37 

0 250 

0 320 

8 

0 079 

0 080 

38 

0150 

0170 

9 


0 100 

39 

0130 

0 190 

10 


0 210 

40 

0140 

0170 

11 

0 160 

0 ISO 

41 

0 250 

0 280 

12 1 

0 180 

0 210 

42 

0 240 

0 270 

13 

0170 

0 170 

43 

0 120 

0180 

14 

0140 

0 210 

44 

0 140 

0190 

15 j 

0150 

0 260 


0150 

0 350 

16 

0160 

0 230 

46 

0150 

0150 

17 

0 130 

0 210 

47 

0 210 

0 260 

18 

0120 

0190 

48 

0 270 

0 300 

19 

0 180 

0 230 

49 

0 210 

0 260 

20 

0 170 

0 230 

' 50 

0170 

0 210 

21 

0 250 

0 300 

51 

0160 

0180 

22 

0160 

0180 

52 

0 140 

0 220 

23 

0 190 

0 200 

53 

0 160 

0 250 

24 

0 300 

0 350 

54 

0160 

0 200 

25 

0180 

0 250 

00 

0120 

0140 

26 

0150 

0 070 

56 

0150 

OISO 

27 

0 230 

0 320 

57 

0110 

0180 

28 

0 170 

0 190 

58 

0120 

0180 

29 

0 120 

0 180 

59 

0 130 

0150 

30 

0140 

0180 

60 

0150 

0 160 


A fuithei comparison nas made in which Benedict’s quantitative copper 
method xvas included The figuies which aie shown in Table III, indicate that in 
undiluted uiine the leagent with increased alkah gives results which compare 
favoiably with Benedict’s method when the rallies are between 0 6 and 1 33 pei 
cent , also that the results xvith the original reagent aie geneiaily too low When 
uiiue IS diluted even to as small a degree as an equal part with water, the oiiginal 
reagent gives fanly good agreement Presumably this is because dilution dimin- 
ishes the concentration of acid This explains whj such good aieiage agreement 
w'as obtained between the ongmal Sumnei's leagent and Benedict’s copper 
method m oui hist comparisons on 100 glycosiirie specimens as noted abore and 
the need for inci eased alkali was not then detected Most of these urines con- 
tained sufficient sugar to make dilution a neeessitj 
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T \HI B III 


UNDILUTED 

UHINE 

BENEDICT’S 

summer 's 

STVND VRD 

SUMNER’S INCKElSED 
ALKALI 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

06 

06 

12 

0 66 

0 83 

10 

07 

10 

101 

1 33 

0 7 

10 

0 52 

0 53 

0 71 

0 49 

0 62 

0 79 

0 59 

0 59 

0 66 

0 98 

0 56 

0 57 

0 58 

0 55 

12 

0 63 

09 

108 

1 0 65 

0 98 

0 98 

123 

07 

0 99 

DILUTED 

URINE* 




1 

0 7 

0 78 

0 93 

9 

0 8 

0 82 

105 

3 

0 64 

06 

0 71 

4 

11 

0 96 

12 

5 

10 

09 

1 01 

6 

105 

0 92 

115 


•Equal parts with water 


Although some results with the mti eased alkali exceed those ivith Benedict’s 
reagent and may be somewhat too high, ue feel that Sumner’s method as modified 
IS in the main reliable and an excellent procedure for loutine clinical work It is 
our custom to match all tubes with standaids m similar tubes and consider those 
shoiving reductions of less than 0 13 per cent as having negligible amounts of 
sugai Those having amounts between 0 13 and 0 5 pei cent are read off and re- 
ported directly from the test tube standards Those above 0 5 per cent are de- 
termined by the use of Benedict’s copper method 

The writer is indebted to Miss Celia Posen, B S , and Mi Arthur Gallagher, B S , for most 
of the techmcal work reported in this article 

REFERCXCE 

Sumner, J B X More Specific Reagent for the Determination of Sugar in Urine, J Biol Chem 
65 373, 1925 







ADAPTATION OP THE LEITZ ELTROPAK POR RAPID TISSUE 

DIAGNOSIS'* 


R P CusTEK, M D , Philadei phl\, P v 


/^OMP ARATIYELY lew dimes have peilectcd Iiozeii section technic to the 

extent that a lauh acemate pathologic diagnosis is axailable toi the suigeon 
in hi e minutes oi less , the pi at tical dd\ antage to the sui geon ot such a pi oeedui e is 
obiious The method ot Teii'j seemed to be a step loiwaid in the lapiditi i\ith 
iihich tissue might be piepaied foi examination in the clinic not specially tzained 
toi liozen section work using a special poljduome methvlene blue Mith lazor- 
sectioned fresh tissue, the suiface cells weie stained and iieie visible undei the 
micioscope by lefleeted light In Teiic s hands thi'b method pioied leii satis- 
tactoic and fully as aecuiate a diagnosis could be gi\en in a shoitei time than 
uitli tiozen section , the pathologist not accustomed to iiiteipietation ot the ti pe of 
histologic pictuie obtained thiough tins medium howeiei often telt hesitant to 
gne a definite opinion, illumination difficulties piesented an obstacle, the poh- 
chiome stain was not deal -cut with tissues containing a cousideiable amount ot 
tat, f 01 example bieast 

IVe legaided the ITtiopak appaiatus, iccentlj deicloped b\ Leitz as a pos- 
sible solution to rapid tissue diagnosis, oiii expeiinients uith it in tins diiection 
proved suecessiiil 

The Ultiopak illuniinatoi (Pig 2), when attached to the micioscope stand in 
place of the usual nose piece (Pig 1), proiides illuniination ot the siuface of 
opaque objects bi incident pencils of lais lying entiielj outside the path ot the 
lai s of the micioscope It is possible to illuminate and examine not oiilj a surface 
but to Mew successne stiata and deep stiuetiiies icgaidless ot oceilymg stiata 
A wide caiiety of objectives (die, ivatei and oil imineision) are aiailable, ob- 
jeetnes can be changed lapidly without leadjustment ot lUunuuaiit 


TECHKIC 


1 Sectioning — The fiesh tissue is cut to a thickness of 1 to 3 nun with a 
sliai p Iniife (a light miciotoiiie iniite oi stiaight lazoi set aside toi this purpose is 
most satisfaetoiy) The knife is diaini at an angle of 15 degrees tioni the hoii- 
zontal lapidlj’ thiough the tissue, nith the distal end ot the knite lestiug on the 
coik board, care must be exerted to avoid a doiin-thiust, that would ciush the 
tissue An eftoi t to obtam a unifoi ralj flat sm tace is well i epaid bi the subsequent 
ease in examination Extremely sott tissue mav be dropped into hot loimalin for 
thiity seconds to one muiute to permit gieatei ease m cutting 

2 Staining — The section is placed in a Gooch ciucible (oi similar eontainei 
Mith a peifoiated bottom) and dipped into a staining dish containing 0 3 pei cent 


^rom the Disislon of Pathologj of the Philadelphia General Ho^pit il and Uie Department 
p-iUinloav ot the Uni\ersitv of PennsjUanla 
"‘^'"‘RSed for Phbhcation Uai 25 1932 

64i 



t.USHU ItVflD IISSUL Divasosi'3 





V 




Ern5^Cjafe.We>tUr j 


bCLior clicH)lirayni 


b'lil ioi flltei' 


Ulnopcil wuii 
ilUiniiUtiiui'j (ippdi lUU'i 
•■civ.\\Ld on 


toluiclin blue , tlie section should be mo\ed contmuouslj in the stain ind hrnno.i t 
- f.c» „.„.t b, p 







6i6 


THE JOURNAL OP HVBOR VTORl AND CIIN’ICVL ilEDICINE 


lequiiing usuallj'' about tweutj to thiitj seconds), the crucible is 'withdiawii and 
dipped into slightly acidulated distilled natei (one diop ot concentiated hydio- 
chloiic acid to 100 c c watei) until the stain ceases to come away in a cloud The 
tissue IS tiansfeired to a watch-crj stal and inimeised in distilled \iatei so that the 
surface is baielv coieied and the tissue does not float (This is accomplished by 
adding natei from a pipette until the fluid level appioviniates the lei el ot the up- 
per surface ot the tissue, then placing a final drop diiectly on the sectioned sm- 
taee ) The tissue is non ready for examination, the cijstal is placed on a white 
caid on the stage To insure stabiliti ot the wateh-cijstal during exaimnation, it 
should be cemented to the concavity ot a hanging-drop sbde 

3 Examination — We have found the G 5\ dry objectiie best foi a geneial 
outlook o\ei the tissue (the 5x with immersion attachment is also iisetul in some 
cases) It reflections pioie troublesome, a eovei slip mar be laid across the tissue 
lor loll -power examination, being caieful to aioid air -bubbles Sufficieiitlj high 
magmfication tor cytologic detail is obtained bi lemoiingthe coiei slip and ap- 
pliing the 23 watei-imineision objectiie Focus is reached fust iiith the coaise 
ad 3 ustnient, sharpness ot image being brought out bi ciiciilai rotation ot the ob- 
jeetiie The mtensitj' ot light must be adjusted with the rheostat control , too loiv 
or too great an illununation blurs the field The Baiiseh and Lomb (No 115i) wide- 
field ocular is an almost essential adjunct 

DISCUSSION 

The areiage time lequiied toi piepaiation ot tissue for exanunation by this 
method is two minutes The histologic picture is nitei preted as leadilj and ac- 
curately as that gi\en by fiozeu section, a tar gi eater area is arailable for inspee- 
tron than wntli the latter method Using toluidin blue, nuclei are clear-cut and 
cj toplasm rvell outlined , a certain degiee ot polychrome effect rs obtained, m that 
the stroma takes a pale pink stain as opposed to the blue ot the cells Well-ripeued 
poll chrome methrlene blue ot Uiuia gare good results but r\as not as uniform as 
the toluidm blue, we hare had no exirerrence rrith Teiij s polj chrome stun, but 
beheve it usetul except rvith fatty tissue 

The follorr mg tumor tissues rvere diagnosed cor recth bj Ultiopak exanunatioii 
(confirmation of the pielimmaiy diagnoses being obtained by exammation ot 
paraffin sections) Skin squamous cell eaicmoma (Types I, II and III), basal- 
cell carcinoma Lip squamous cell carcinoma (Trpe II) Tonsil squamous cell 
carcinoma (Type II) Lung metastatic squamous cell eaiciuoiiia (Tjqie III) 
Stomach adenocarcinoma (medullary) Sigmoid adenocarcinoma (Type II) 
Rectum benign rullous papilloma Piostate adenoeaicmonia Ceiuix squa- 
mous-cell carcinoma (Trqie IV) Bieast adenocaicmoma (Type IV), spmdle- 
cell sarcoma Eijc melanoma sme melanin The single tumor that did not permit 
positire identification, although its malignant character r\as obvious, piored sub- 
sequentlj to be IjTirph node metastasis tioni an adeuoeaieiiionia of the stomach 
Sereial uleeiatire lesions of the skin, diagnosed cliuicallr as malignant, rveie ob- 
seired to be inflammatoir m cliaiactei, one ot these latter rras suspected by 
Ultiopak examinations to be gumma , this rr as pi or ed later to be ti ue Uufoi tu- 
nately so called ‘'border-hue cases’ rreienot encountered during the short period 
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of time dllottecl to these obseivations Ficsh autopsy matcual (i e heait, luei, 
kidnej , etc ) was examined and a lathei deal pietuie obtained , it was found that, 
III the latter case, fixation in hot toiinalin "a\e a bettei staining leaction and was to 
be piefeired, the tune element not being impoitant 

It IS baldly neeessaii to add that inci eased suiety of diagnosis comes thiougb 
lepeated eoiielation ot the histologic pietme obtained by the Ultiopak and by 
paraffin section 

I am indebted to Mr J P VoUrath, of Street, Linder and Propert, for the use of the 
intropak apparatus for this v.ork 
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SEBUM PKOTEmS, In Infancy and. Childhood, AYebb, C H Am T »is Child 14 1239, 

1932 

1 Older children ha\c normal lahicb for feerum protein at the ^amc level as those in the 
adult Infants ha\ o low v allies for total protein and partieiilarh low \ alues for serum globu 
lin, this possiblj has some nlation to hvdrolabihtj or to ab'-enie of the intectioub diseases 

2 No regular relationship between the state of nutrition and serum albumin content 
could be established 

0 Acute infections produce couiparativ elv mild and temporarv changes in the serum 
proteins 

4 Alterations in the concentration of scrum protein during chronic infections depend on 
the tv pe of infection In the series in question the most pronounced changes were seen in (a) 
chrome osteomyelitis, which was iinrkcd b> elevated values for globulin, and (b) renal in 
V oh ernent, especialh nephrosis, characten/cd bv lowered serum albumin ind lowered total 
proteins but increase in globulins 

DIPHTHEBIA, luunuruzation Against "With Totoid, Kicitz, P B Am J Dis Child 44 

1249, 1932 

Nurses and hospital emplovccs received two 1 > c do'Cs of commercial toxoid with seven 
da\ s between injections Immunitv , mcasuicd bv a ncgativ c Scluch test, was present in from 
SO to 87 per cent alter from fourteen to sixteen wcehs 

luimunitv’, measured bv a negative Schick test, was acquired rapullv Oue week after 
the second injection of toxoid, with an interval of one week between injections, from 34 to 43 
per cent of the subjects gave negative reactions, at two weeks, from 41 to 4o per cent, at 
three weeks, from 61 to 63 per cent, at four weeks, from 71 to 73 per cent and at from fourteen 
to sixteen w ecks, from SO to S7 per cent 

A single injection of 1 j e c of commercial toxoid did not giv e sulhcient immunitj to 
warrant its continued use in compansou with the immunitv obtained by two injections of 1 c c 
of toxoid at an interval of one week 

Data are here presented that tend to show that it is probable that a total dosage of at 
least 2 c c of commercial toxoid is necessarv for satisfactoiv immunization against diphtheria 

CYANOSIS, In the New Bom, Hunt, PC Am J Dis Child 44 126S, 1932 

By analysis of the results obtained at one hundred and eighteen postmortem exanuna 
tions, an attempt has been made to ascertain- the more common pathologic lesions causing 
cjanosis in new bom infants It is realized that the causes of evanosis and of death are not 
sjnonjmous, and that several factors may be involved Hemorrhage, whether intracranial, 
pulmonary or intra abdominal cannot be disregarded as a contributing cause in many 
instances 

Intracranial lesions, although frequentlv found at postmortem examination, are not 
always of sufticient seventj to produce sjmptoms Espeiiallj is this true of small tentorial 
tears which must often be disregarded On the other hand extensiv e unilateral or bilateral 
tears of this supporting structure, accompamed as thev most frequentlv are bv profuse hemor 
rhage, would seem suflicient cause for cj auosis Meningeal bleeding mav occur in the absence 
of tentorial lesions, aud is often profuselj distributed over the cerebral hemispheres or at the 
base These two tv pes of lesion, uaiuelj sev ere tentorial tears and meningtal hemorrhage are 
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usuallv tbc (lirct-t rc-^ult of birth traviiii i hcriLC t\ano>i& uill appear iiitlun the first feu fiats 
ot life 

The ctanoMs aceompant in},' Longiiiitul eanliiie iliscasc is due to the mixture of tenous 
with arterial blood or to htasi*' ^\ithsuch ibiioriimlities, the bluencss inaj tar^ dircctlt tilth 
the actititt ot the infant ami not appeir until sonu ttcehs after birth Unless the lesion is 
set ere Ute is possible in some ea^Cs \t oil into * hiblhoofi 1 he relatit cl^ feu cases that appear 
111 this sencs ire thcrctorc not infiii atit e of the true frerj,uenct of et anosis as a manifestation 
of congenital tarfiiac abnormalities 

Pneumonia is the most eomiiion single lesion found in tho'^e infants The disease does 
not differ from that 'Cen in older children except for the tanabilitt of the signs The ap 
pearance of a ht aline menibranc uhieh is probable the result of aspirated amniotic fluid, is 
more common than teas tormerlt bclieted In small amounts, this is probably of little signifi 
cance In the cases in tchich it forms a membrane lining the alteoli of large sections of the 
lung, it cannot help but cause rc-piratort ciiibarrassnient Persistent ct anosis appears early 
in the litc of these infants, and mav be the onlt sign present 

Other pathologic conditions mat produce ctanosis in the netv born, but thev are rela 
titel} infrequent The greatc't dilHculrt in diagnosis is usuallt betueen pulmonarj and 
cerebral lesions Lumbar puncture or roentgenologic examination of the chest mat be of as 
sistancc in establishing the cau-c of ctanosis but not infrequently mat gtte no definite aid 
In the infants coming to postmortem examination, intracranial lc»ions, including both hemor 
thage and tentorial tears, are the most frequent cause ot etanosis, but, as a single set ere 
cntitj, pneumonia is the predominant factor 


BLOOD SEDIMENTATION, Increased Suspension Stability of Eiythiocytes, Schulbof, K- 
J A il A 100 318, 1033 

A ten slow sedimentation rate of the crithrocttcs is a constant symptom in allergic 
individuals unless thet show evidence of a complication, especiallj infection, tthich tends to 
aceelcrato the sedimentation As an infection mat mask the expected slow rate, so maj an 
allergic individual show a slow rate even in tbc presence of a senous infection of short dura- 
tion, such as a gangrenous appendix The interaction of the two opposite tendencies should 
be taken into consideration in the diagnostic and prognostic eialuation of the sedimentation 
rates Sudden postoperative mishap^ mav occur in patients with abnormally slow rates 

Besides the patients with known allergic conditions, a verv slow sedimentation rate 
seems to be fairlv constant among patients with lumbago I iver treatment seemed to ac 
count for the slow sedimentation rates in other patients 

The frequency of verv slow sedimentation rates among apparentiv nouallergie close 
relatives of allergic patients is striking and deseries a closer investigation 

\ difference in the technic mav partiv explain the fact that the slow sedimentation 
rates have been overlooked clinicalh 


milk Yeast Medium for Determining the Bacterial Content of, by the Plate Method 
Deveteux, E D , and EtebeUs, J L Am J Public Health 23 1-19, 1933 ’ 

This medium differs from plain nutrient agar in that coast extract and peptonized milk 
are substituted for meat extract and peptone, and dextrose is added. 


Formula of T^east Extract Agar 
Yeast extract (Difco) 

Peptonized Milk (Ditco) 

Salt 

Dextrose 
\gar 

Distilled water 


gm 
d’li 

dui 
gm 
1000 c c 


. . lUUU c c 

Adjusted to P„ 7 and autoclaved at li pounds for fifteen minutes 
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the a\erage comparable to plain nutrient agar counts uiaJo at the end of fortj eight hours, 
resulting in a saving of twenty four hours for the coinpletion of the test Vlso it gave 
counts at the end of fortj eight hours which were on the aicragc 45 per cent higher than 
siniilarlj made plain agar counts 

MELANTOIA, Blackherg, S N , and Wanger, JO JAMA 100 344, 103 1 

The following method for the detection ot melanin in the urine is described us more 
reliable than those in common use 

1 A twenty four hour specimen of urine is e\ aporated to one fourth of the original 
volume 

2 One gram of potassium persulphate is added for each 100 e c of the concentrated 

urine 

3 At the end of tw o hours, an equ il \ oluiue of absolute methj 1 alcohol is added The 
precipitated melanin is allow ed to settle 

4 The precipitate is filtered off and w ished with water until the washings are color 
less, then washed with niethel alcohol, to remoie anj soluble pigments remaining Finallj, 
it IS washed with ether If the test is positiie, there remains on the filter paper a brownish 
black precipitate, which can bo dissohed oft wath alkali, most coneenienth with 5 per cent 
sodium hydroxide Acidification of the alkahn solntioii causes i rcprceipitation of the 
melanin 

PNEXTMOCOCCUS, Birect Typing of, Valentine, F C Lancet 224 22, 1933 

Referring to the method described bj Armstrong (and abstracted in the Mac, 1932, 
issue of this Jourval), Valentino describes i method wherebe the “iieutralired" capsules 
maj be made easilj recognizable 

Three or four loopfuls of the t) pc scrum are im vcd on a slide w ith a loopful of sputum 
and coiered with a coier glass the edges of which are sealed with vaseline 

After standing for twentv to tlurtv minutes tho cover glass is slid off and the film on 
the slide allowed to dr> Tho bulk of the vaseline is scr iped from the slide and the remainder 
reniov ed bv wiping w ith xvlol 

The remaining steps of the procedure arc as follows 

1 Wash the film geutlv with tap water (to remove serum) 

2 Stain for two to three minutes with dilute carbol fuchsin (1 part of filtered stain to 

5 or 6 parts of water) 

3 Wash in tap water and counter stain ten seconds with carbol thionin (sat sol of 

thionin in 50 per cent alcohol 1 part, 5 per cent phenol solution 9 parts Safranin maj be 

used instead of carbol thionin but the staining is less intense) 

4 Wash in tap water, blot drv, and examine 

Bacteria stain praeticallv black and all else red The capsules of pneumococci treated 
with homologous serum appear quite large and stain a strong red, "unneutrali/ed” cap 
Sides do not stain 
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Bright’s Disease 

. 1 -> ,„ 1 measure been marking time in our understanding of the pa 

■pOR seieral jears iie haie due to the fact that by elmieal 

r thologj and progress of Bright 

studies ive were unable to proguosiu P neglected b) clinicians and attention 

^ a consequence the histopathologi nas to i certain ex ent 

a™..d mo,. ,0 .buKol «.~,t,..,nl ■■■■•‘“ '>"“f j'",, ™ g l,(o -1. .m.ble 

Of the present monograph has hoiieier slioiiii that careful clinic g 

the phisician to iisuabze the nature^ hemorrhagic Bright’s Disease, 

The authors accept Addis etaic ^^rmlit’s Disease Thei find that these cor 

arteriosclerotic Bright ’s glomerular inflammation, arteriolar disease and 

Tb,. «,o...,e Ada,*- ....,.,0. obs,„o...». ,m.b .b. 

'“‘"Srmdm:' “'..a .. obomo. ,.1 pa.Uo.ogmo. .t.dm. -U 

too..„oi Ob..™.,... o.d 

Bnaht’s Disease The authors conclude that the three types oi 

differLt m their genesis and pathological nature Thej find, contrary to the general belief, that 

graSd^rease of urea exciting abibty frequently develops during the course ot nephrosis 

The disease may even end m uremia In this case the glomeruli are 

changes They conclude, with Addis, that observations during the course of the 

able one to deduce the general natuie of the pathological changes Of the different 

the disease that were followed, the blood urea clearance proved to be the most closely related the 

onset of final renal failure The clearance could remain indefinitelj at 10 per cent of normal, 

without uremia, but when it fell below 5 per cent uremia occurred t ti 

This volume together with that bv Addis and Obver, represent the latest and most authori 

tative expositions on the pathology of Bright’s Disease 


Cancerf 

D r willy MEYER, lumself a surgeon of emmeuce, devoted the best efforts of his produc 
tive bfe to a study of the problem of eaucei He recognized that while surgery and s ray 
and radium are the most helpful means available for combating this affliction, none of them 
have solved the problem of the control of cancer This monograph sums up the present situation, 
reviews the recent advances particular!} m the study of the general metabolism and physiology 
in cancerous mdividuals, and presents in detail the author ’s theor} of the origin of the disease 
He goes further and outlmcs the program of treatment based upon his theorv 

M bother or not the future wall show that his theory is correct, his monograph represents a 
milestone 


•Brights Disease Observations on the Courses of Different Tvpes and on the Re- 
sultant Changes in Renal Anatomi By D D X an Slj ke et al Prom the Hospital of the 
RocKctellcr Institute for Medical Research Medicine XIonographs X^olume XVIII 66 
Charts four color plates 36 halftone figures cloth pages 130 XVilliams and Wilkins 
Company Baltimore 1930 

tCanccr Its Origin Its Development and Its Self-Perpetuation The Therapy of 
Operable and Inoperable Cancer in the Light ot a Sjsteniic Conception of XIalignancy A 
^Search b\ X\ illj Xleier XI D Consulting Surgeon to the Lenox Hill and Postgraduate 
Hospitals Nevb Xork Indrmars for XV omen and Children etc Emeritus Professor of Sur- 
?*”■> ; , ' Postgraduate Xltdical School Cloth pages 127 Paul B Hotber Inc Xew 
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The autlior feels that -vve will cieutualh readi a stage it which we can (leterniiue the pres 
ence of cancerous susceptibility and can inaugurate ippropri ite tuatnieiit prior to tin, onset of 
the actual cancer He feels that cancer is a sjsteniic disease, the resultant of tuo siniulta 
ueously actii e chronic irritations, one systemic and the other local Xcithcr alone will produce 
cancer but both acting in conjunction lie responsible for the disease The systemic chrome irri 
tation has its origin in the irregularities of the nerious sastem and disturbances of the plnsico 
chemical condition of the body fluids lud the local irrit ition has its origin in an abnormal be 
havior of the tissue cells The sistcmic lesion disturbs the simpatlictic parasympathetic balance 
thereby upsetting the parathy roid pancreas b ilance which in turn alters the normal potassium 
calcmiii ratio of the serum, in far or of pot issium Calcium deficit lu turn alters the sinipa 
thetie nervous function thereby closing a iiiious circle The result is an increasing serum 
alkalosis This produces i Indrophobic condition of the cells, which uiipairs healmg capacity 
A person in tins condition is cancer susceptible 

The local predisposition also produces a local In drops lud ilk ilosis which tend to prevent 
healing The local necrohiotie products stmiulatc cell reproduction 

He describes tour phases lu the progiess ot the disease, the first the phase of cancer sus 
ceptibility in which the systemic factors are it work iiid there is a blood alkalosis, an innocent 
condition winch should he renicduble, second the phase of presence of local eliroiiic irritation, 
also uuioeent and remedi ible, the phase of the iircscuce ot both systemic and local factors, local 
ized malignancy, operable, and fourth when this phase his been superseded by the additional 
presence ot necrobiotic substances producing tell jirolifer ition and metastases 
The monograph provides imple food for thought and irgument 


Physiology of Bacteria 

A side from Buchanan and Fulmer’s Physiology and Biochtiiitstry of bacteria uliicli has 
been renewed in these columus and Stephenson’s BacUnal dletabolism, there is no other 
up to date work on the subject The lolume under review is the third contribution m this field 
The first of the three was written primarih as a reference book and tlic second emphasized only 
one phase of bacterial physiology , mot ibolism The present ivriter presents a coordiuation of 
the yarious simplest functions of life with a study ot each function and its effect upon the other 
functions Attention is deyoted primarily to the necessary functions of bfe To this e\tent it 
presents a study of the neccssaiy functions of life as applied to the simplest forms 

Subject matter treated includes endogenous catabolism, energy suppli, growth, and the 
mechanism of death The lolume is a critical summary aud review of the bterature and appears 
to be very complete Undoubtedly it will find a 1 irge field of usefulness among bacteriologists 
and among plant and anmial physiologists 


Pathology, Bacteriology and Applied Immunology for Nursesf 

A PEW years ago this author published a small handbook on bactcriologv and immunology 
for nurses which was renewed in this column The present volume adds a section on 
pathology Pathology is divided into two sections, general and special The first section dis 
cusses the causes of disease, the classification of disease aud the pathologic changes resultant on 
the action of the causes The second section describes the system diseases in sufficient detail 
so that nurses, technicians and others taking similar types of courses can acquire an adequate 
general comprehension of what is going on in the patient The section on pathology as well as 
that on bacteriology, previously reviewed, is abundantly and excellently illustrated 


•Phcsioloiri of Bacteria B> Otto Rahn Professor of Bacteriology Cornell Univ ei - 
siti Ithaca N Y Pages 138 with 42 Illustrations cloth P Blaklston s Son and Companj 

1012 ’^|’“^’^^j®^^®‘Ba,^eriologj*^and^Appliea Iminunologv for Xuraes By Robert A. Kil- 
A ’ll AID FASCP Director Laboratories Atlantic City Hospital Citj Bac- 
Atlantic Citi Serologist Municipal Hospital for Contagious Diseases AUantio 
'pathologist AtlkSic County Tuberculosis Hospital Serologist Jewlgi Seaside Home 
Atffinuc Citi e?c Formerly ilaJor MC USA Cloth pages 324 The Bruce Publishing 
Compani New York 1331 
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EDITORIAL 


The Benaissance of Morgan’s Bacillus No I 
'pHE exact degree of pathogenic importance to be ascribed to the oigamsm fiist 

1906 has diarrhea m children by Morgan^ m 

ev ei hac Relatively i eeent developments how 

ent ;.,t« ‘ »' P‘ 

been^b Its pathogenic impoitance but also its baeteriolo-ne identitv b 

tr: 

»biy btdescnbedast"^ t"enty-eight of fim-ei-ht eases 
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Usually shglitly motile it may oecasioually be immobile The oiganism pio- 
duces ludol, most Mgoiouslj- in young cultuies Gelatin is not liquefied noi milk 
coagulated When giown on acetate-agai a biouiush diseoloiation is piodueed 
No gionth oceuis on citiatc agai Peimentation studies shon consistent acid 
foimation with the production of gas in le\ulose, galactose-peptone uatei, and 
glucose, although in the last gas pioductiou maj be so slight as to be detected oul> 
with difSciilty in deep stab glucose agai cultuies, and occasionally may even be 
absent 

As oiigmalh desciibed by Moigan* and latei studied bacteiiologically bj 
iloigan- ^ and iloigan and Ledingham* the oiganisiu was grouped in aecoi dance 
■ft ith its fei mentation reactions as shomi in the table tollow ing 


Gbouping of Moboas’s Bacillus In Accordcnce With PESiiENTcnoN Re.vctions 



GLUCOSE 

MANNITOL 

BLLCITOL 

LACTOSE 

SUCROSE 

Type I 

AG* 

o*» 

0 

0 

0 

Type Flevner 

A 

A 

0 

0 

0 

Type Y 

A 

0 

0 

0 

0 

Type Goertuer 

AG 

AG 

-VG 

0 

0 

Type S 

AG 

AG 

AG 

0 

AG 

Type SII 

AG 

AG 

0 

0 

AG 

Type AIY 

AG 

AG 

0 

0 

0 

Type SV 

0 

0 

0 

0 

0 


•A = Acid G = gas 
•»0 = no reaction 


It is quite apparent that the organism is a member ot a group ot closely re- 
lated bacteiia capable, howevei, of difteientiation by means of then feimentatne 
and also, as shown by other and later woikers, their serologic chaiacteiistics 

Perhaps the most extensive and thoiougli bacteiiologic stud} of this group, 
since its original description, is that made by Tlgfitta® who concludes iiom a 
thorough morphologic and cultuial study, as well as from exteusne serologic in- 
vestigations (agglutination and complement fixation tests), that the ^loigan bacil- 
lus is simpl} a Bacteiium coli of a certain fermenting tjqie and who proposes, 
therefore, that it be more piopeilj known as Bacillins inetacoli (Moigaii) 

In this view Thj0tta is suppoi ted by d ’Annoy ' 

The buUi of the discussion concerning this organism has not centered upon its 
bacteriologic identity but upon its ability to produce disease 

Although definitely associated by Sloigan, as well as by othere, with the pro- 
duction of that foim of infectious diarrhea foriiieily tiequentlj spoken of as “sum- 
mer complaint” oi “summer diarrhea of infants,” this assumption has been at- 
tacked by many observers 

The principal basis of this disagreement has been two-fold and arises, first, 
from discordant results ot studies of the pathogemcity of the organism foi labor a- 
toiy animals, and, second, upon the failure to demonstrate agglutinin production 
in the blood of the patients from whom the organism was isolated in connection 
with processes of rvhich it was probably the cause 

Perhaps because of this unceitaintj the organism has not been specifically 
and consistently looked tor but, neveitheless, er idence has been gradually accumu- 
lating which purports to confer upon the Morgan bacillus a definite pathogenic 
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thit the oigamsm is not only widely 
importance and nliich, nioicoiei, j sonic stiains, at least, may 

d,stubutc,i, but also that tbc patbogemetj to man, 

he meteasms „ 1, ,, heen cvtonsivcly icvioucclby MaeKcimc and 

The htnatme on this sub3c abstiacted 

Eatt* Irom nlioso papol much of the d haullus toi mice bos been rc- 

Tbus ti idoiiec oE the patbosemei > o >• 

ported by Wilson" and ’<,5 bouiLgons agglutmins nhcie Moi- 

gan.r;:nr=;:f 

OE pa=r - " 
been reported by Havens and Hi g"aj , -pmams to be elucidated and deserves, 

mi.etb.sa„gleoEtb.eo^^^^^^^^^ 

as It will doubtless receive fu relatively 

pathogemeitj of ilorgan s baeiUu 

lecent reports -in emdemic of enteritis assoei- 

Diek, Dick, and Wdliam.Moresa^^^^^^^ o.ganisM, and a 

ated with mastoiditis in ^ enteiocolitis and mastoiditis with the iso- 

.be middle eai and heart blood at autopsy m re- 

Thu ton cTses presenting cliniool symptoms in common, charaeterised by snd- 
den onset, nsnally « ith a ehill and an eqnally abmpt termination, are repot y 

T^eMtltSelnteied in Alabama and ocem red m adults as iveU as ehildren 

pZve blood c«ltnresandtheprese„ceofhomologons.gglntininsyere£ound 

in five eases, Morgan’s bacillus being isolated from either the blood or feces in a 


the cases of the senes •Arm,. 

d’Aunoy' reports three cases of pyrexia, pyelitis, and colitis m nliieh Mor- 
gan's bacillus was isolated, one strain being pathogeme for ^mea pigs and white 
rats, homologous agglutinins being demonstrated in the blood of all three patients 

These cases occurred in Louisiana . r, ^ i 

An epidemic outbreak in a small ruial community in New York State involv- 
ing ten children from one to fifteen years of age is reported by MacKenzie and 
Batts m nbicb the primary source of the infection nas a contaminated water sup- 
ply, flies, 01 direct transmission being lesponsible for the further spread of the 


disease 

Fne cases of urinary tract infection, foui m adults and one m an infant one 
jear old are reported by Waaler,® ilorgan’s bacillus being isolated from all and 
regarded as the etiologic agent concerned 

Intestinal infections in which :Morgan’s bacillus is regarded as having some 
p ut have been lepoitedbv Silveiman and Hains" and bj Mac Gill and Dowme,’- 
and Pickles, ‘0 and, tinallv , Gittms and Havvksbj lepoit the isolation ot ilorgan's 
bacillus from the blood and spinal fluid in tno cases, one tatal, of meningitis as- 
soci itcd with bactericraia 

'Che evidence thus biicfly summarized suggests not onlj that, as already recog- 
nized ilorgan’s bacillus has an ev-trenidj wide distribution but also indicates a 
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vei’y definite pathogenicity toi man and suggests in addition that this ability may 
be ontheinciease 
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THE HEMORRHAGIC TENDENCY IN JAUNDICE A STUDY OP THE 
BLOOD FIBRIN, SEDDIENTATION RATE, COAGUTjATION TIME, AND 

OTHER BLOOD FACTORS^ 


Ch vrles P Burke, M D , SLuiison, Wis , and James P "Weir, M D , 

Rochester, iliNN 


•'T'HE hemorrhagic tendency of the jaundiced patient sometimes causes much 
'*■ concern By the careful preoperative preparation outlined by Walters,^^ 
the operative mortality in jaundice has been reduced However, there are patients 
who tend to bleed in spite of these preventive measures Little is known regarding 
this hemorrhagic tendency In an effort to add to knowledge of this subject, va- 
rious aspects of the blood of jaundiced patients were studied as well as of other pa- 
tients who could be considered as controls These studies mcluded blood fibrm 
sedimentation rate of erythrocytes, coagulation time of the blood, and bilirubm" 
protein, and \ iscosity of the serum Only cases of jaundice of obstructive or mtra- 
hepatic type have been considered in this work 


METHODS ^VND NORMAL VALUES 


In oul study, the method of Poster and Whipple was used for determinations 
of blood fibrin, except that “oxalated tubes” were used instead of sodium oxalate 
solution These tubes Mere prepared m the folloiving manner Of a 32 percent 
solution of sodium oxalate. Ice n as added to each of the 15 e c graduated centri- 
tuge tubes These v ere then placed in a sand bath, and in the process of dryinrr 
Re sodi um oxalate solution n as spattered on the sides of the tubes Another i an- 
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atlou liom the method ot Fobtei and Whipple concerned piecipitatiou and collec- 
tion ot the fibiin When the hbiin was, eompletelj coagulated it %sab tieed fioin the 
walls ot the tube bj a glass lod The tube uas then centiitugalued at a lapid late, 
uiitd the ftbiin was closelj packed m the bottom ot the tube, in a bntton-like foima- 
tion In the lemaimng details then method was closeh followed * We toiind that 
in men the coneenti atioii of hbi lu laiiges noi malh between 170 and 340 mg , and m 
women, betneen 280 and 360 mg in each 100 e c ot blood These lalues aie some- 
IV hat highei than those noted bv Fostei 

In oui vvoik on sedimentation ot civthioci tes ive tollovved the method ot Plass 
and Romke with the exception ot one aspect ot it, because ot its snnphcit-s and be- 
cause hepaiin is used toi the anticoagulant Instead ot using collection tubes pie- 
paied as desciibcd, we added to each collection tube, inimediateh betoie it was 
used, 0 1 e c ot a 3 pei cent solution ot liepaiin (eontaniing 3 mg ot anticoagulant) 
This was done because the hepaiin, diied in the tube as suggested, did not niii- 
formlw pi event coagulation The noimal lange of sedimentation late foi women, 
detei mined bj us, was 3 to 29 mm pei lioui , oi 5 to 58 pei cent For men it was 2 to 
18 mm pel hom oi 5 to 34 pei cent These hguies aie somewhat higliei than 
those ot Plass and Rouikc 

The method ot Lee and White was used in oui studj foi detei nuuatioii ot the 
coagulation time ot the blood Lee and Mdiite gav e as the a\ ei age noi mal coagula- 
tion time SIX and a halt minutes, with five to eight minutes as the himts ot noimal 
Oui lesults weie sunilai toi noimal iieisons We liave aibitiaiily refused to coii- 
sidei the coagulation time sufficienth piolonged to be ot clinical significance it it is 
less than twelve minutes 

Van den Beigh concluded that two tvpes ot leaition weie seen in deteiimna- 
tions oi seiuin biiiiubiu bv liis method one was obtained immediately attei addi- 
tion ot the cliazo leagent, a ‘ diiect leaction,” and the othei alter addition ot the 
diazoieageut and alcohol, an ‘ indnect leactioii ” Two othei tv pes ot leaetiou aie 
desciibed vvliicli are piobablv' not of clinical significance, the “delajed leaction 
and the ' biphasic leactioii ” The delaved leaction commences oulv attei one to 
fitteeii nunutes oi longei, and consists in the development ot a i eddish coloiation, 
which giaduallj deepens and becomes nioie violet In the bipbasie leaction a 
slight leddish coloi appeals immediatelv (ten to thnty seconds) which, attei a 
minute oi a much longei time, deepens gi adually and becomes mox e v lolet The de- 
layed leactiou IS lepoited as “indirect” and the biphasic as ‘diieet ” The 
Thannhauser and Andeison modification of the mdiieet van den Beigh leaetiou is 
used in the laboi atones of The Mavo Clinic toi quantitative detei mination of the 
amount of biliiubin m the blood seiuni The lesiilts aie lepoited in nulligiams of 
bduubm toi each 100 c c of serum 

Foi deteimination ot pioteins ot the seium, the letiaetometne method of 
Reiss, as modified bj Neuhausen and Rioch, was used The v iscosimetei ot Hess 
was enijiloyed toi detei mining the viseositv oi the seium Biichei gave 1 7 to 2 0 
as the noimal lange foi viscositj of the seium Oni values toi noimal peisons fell 
within these limits 


. 1 foil nf nur deterrainations of fibrin ^^ere ninde bj the method of Schultz Nicholes tna 
Sclmefef The liteTenS^een the results of the t^^o methods is ot little conseauence 
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Sucll, Gicciic Aiid Roiviiticc studiod tlic blood fibini ot oNpciinicntul uuiinAis 
obstiuctue jaundice was piodiiced Thei found a shaip use postopeia- 
'tuein all annuals, with ^ladual letuin to noiinal toi seicial dajs Iheieattei the 
lalues appioachecl the uppei limits ot noiinal as a lule Occasionally high values 
weie obsei\ed, but in no instance i\as theie a dehnite deciease in fibrin They ob- 
seued no duett lelationship between coagulation time and fibrin content ot the 
blood In each ot toui cases ot obstiuctue jaundice due to caicinonia, Giam found 
high 1 allies toi blood fibrin Ot toui cases of cataiihal jaundice, in only one was 
thei e an luci ease in fibi in In anothei sei les, howei ei , Gi am tound the blood fibi in 
incieased in toui eases of cataiihal jaundice Mann, Bollman, and ilaikowitz at' 
tiibuted the delajed coagulation time in dogs tollowing hepatectomy to deficiency 
m fibimogen of the blood Iloweiei, thej tound no simple lelationship between 
the content of fibunogen ot the blood and the coagulation time Accoidingto Stai- 
lingei, the fibunogen and globulin of the blood in jaundice seem to be incieased, ex- 
cept in gi ai e ictei us in which the fibi niogen is gi eatly diminished 

The sedimentation late is influenced by many factors Fahraeiis noticed pro- 
nounced paiallelism between the amount ot fibunogen in the blood, oi the seium 
globulin, and the sinking lelocity of the corpuscles Hunt” ” also tound a 
definite relationship between the fibim content of the blood and the late of 
sedimentation 

A similai relationship has been noted by many other woikeis, including Gieis- 
heimei,” • ® Rj an and Johnson, Giam, and Ronike and Plass On the othei hand, 
Pinnei , Knowlton and Kellj have expressed the belief that there is no definite re- 
lationship between the blood fibi in and the sedimentation rate of the eiythroGj tes 
The sedimentation is affcected, also, by the number of erythrocytes, the cell volume, 
and the concenti ation of hemoglobin Hunt” could establish no definite ratio 
between the eiythroeite count and the sedimentation rate, nevertheless, he e\- 
piessed the behef that laiiation of the cell count to am gieat extent, eithei aboie 
01 below normal limits, affected the sedimentation test By decreasing the cell 
lolume he found that nonnal sedimentation became more lapid, and by leversing 
this process, that normal sedimentation became slowei His opinion was that the 
sedimentation late was influenced bj anemia to such an extent that it could not be 
lehed on m such cases Rubin and Smith, using Inrudmized blood, noted close le- 
lationship between the ei>thiocjte count, the sedimentation late, and the cell 
lolume as detei mined bv the hematociit The loivei the cell lolume the gieatei 
M as the 1 apidity ot sedimentation Similai relationships hai e been found by othei 
Moikeis, including Hubbaid and Geiger, Giam, and Gieisheimei, Ryan and John- 
''on Vai lous methods has e been desci ibed for the correction ot the sedimentation 
J do made miccuiate hi laiiations in number of erjdhxoc^tes, coucentiation of 
hemoglobin, and cell \ oliiiiie The methods ot Plass and Rouike, and oi Giam, de- 
scu e mention Gi eisbcimei discos ei ed no significant diffei ence m the sedimenta- 
um i.uc duiiiig the menstni vl flow liom that in the luteuals between peiiods ot 

tml „ a relationship between the coagulation 

"Id the settling ot the coipusdes as demonstiated In the buffs coat ” Ro- 
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senthal and Blowstem found the sedimentation late inei eased in 80 pei cent ot the 
cases of jaundice in then senes They e\piessed the beliet that the sedimentation 
latc lias no i elation to the degiee oi dmation of jaundice oi ot biliaiy obstiuction 
Thej noticed noimal sedimentation lates in a numbei of cases of cataiihal jaun- 
dice, and concluded that a noiinal sedimentation time, it a patient were jaundiced 
and nuthout polj cjdhenua, is suggestive ot cataiihal jaundice Linton noted eoi- 
1 elation between the sedimentation rate and the hemoirhagic tendency in jaundice 
In his woik he divided postopeiatne hemoirhage among patients with obstnictne 
jaundice into primal V 01 eailj hemorihagc occm ring immediately aftei opeiation, 
and secondary oi delayed hemoiihage becoming manifest a week or ten days aftei 
opeiation He found that the pieoperative sedimentation latc in thiee ot four 
eases in which theie was piimaiy bleeding was extiemely lapid In ten cases in 
which theie was no piimaiy hemoirhage the sedimentation rate was slow in all ex- 
cept one, and in this ease te\oi vas present The sedimentation late was taken at 
the time of the hemorihage in seien cases The late in all cases was veiy rapid 
Only one of the patients had fe\ ei , winch might liave aeeoinited foi the increased 
sedimentation late Postopeiative deteiminations gaie some indication as to the 
possibility of delayed bleeding Linton expressed the beliet that tlie sedimentation 
late of the blood is a moie reliable test of the hemoiihagic tendeiicj in jaundice 
than deteiminations of coagulation time and of bleeding time 

The coagulation time has always been studied in consideiation of the hemoi- 
rhagic tendency' of jaundice The belief expressed by ‘Wangensteen is that the 
bleeding tendency does not hinge on deci eased coagulability Aceoiding to Linton, 
deteimination of the coagulation time preopeiatuely is of httle lalue in the prog- 
nosis of postopeiative bleeding in obstiuctive jaundice Snell, Greene and Rown- 
tiee found that following the pioduction of obstructive jaundice in dogs theie was 
in geneial faiily close paiallelism between the degiee of letention ot bile and the 
coagulation time, although in some animals spontaneous i eduction in the coagula- 
tion time was noted late in the piogiess of the condition 

The degree of jaundice, as demonstiated by the ^ allies tor seium bilirubin, is 
of importance in legard to the hemonhagic tendency accoiding to “Walteis^’ 
and Judd Although it is well loiown that hemorrhage may be manifest in jaun- 
diced patients with low i allies for seium biliiubm, it is also acceded that bleeding 
IS anticipated moi e when the i alue foi sei um bilii ubin is high 

Values foi piotein and viscosity of the seium aie also consideied in tins ivork 
Snell and Gieene noted that following piolonged obstiuction ot tlie biiiaiy tiact, 
expeiimentallj’- produced in dogs, there was piogiessive leduetion m the pioteins 
fiom 7 1 to 5 4 gm. for each 100 c c of serum In legaid to the viscosity of the 
seium, Groedel and Hubei t found no parallelism between the speed of sedimenta- 
tion of the coipuscles and viscosity ot the serum 

Calcium of the blood has been extensively studied in jaundice Despite earlier 
work to the contiaiy, Vmes asserted, in 1921, that the piesenee of ionized calcium 
IS not essential to the process of clotting In studies of calcium made on jaundiced 
patients and experimental animals, Snell and Greene found no significant dis- 
turbance eithei in the amount oi the proportion of diftusible calcium in the serum 
in the presence of jaundice Theie was no con elation between either the total or 
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the seium biluubin oi the 

the diffusible calcium ““^'^^^Xn’oaundice They concluded that ‘ ‘ jaun- 

delaj in the coagulation time distinbance in either the quantity or 

dice does not pioduce a clinically s hospital patients ” Be- 

condition of the calcium m f ™ ^^t consideied m this ivork 

cause of these IhoiofSh ““f b "manv “have s.gn.fieance m lesaid 

Theauiat.ono£thcjamite.sth™ghthv^m^^.^^ 

to the tendeiioy to blcedms .^tton togethei with abnormalities of eo- 

iilueh the bleeding has eome under o Petren’s pa- 

agulation, the biliary obstinction ha e „„),aoe, 50 had jaundice for three 

tients Mho died became ^^p.assed the belief that there is a re- 

weeks oi more Judd and nnndiee and the hemorrhagic tendency 

lationship between the hieedmg when the obstruction is due to 

Mayo-Robson noted increased liability to bieeai . 

carcinoma 

HyroTHUSFS anoiamMi the ETlonoov or the HEMonaHAO.o tehdekct 

1, nniiTiflpd in re'^ard to the etiology of the hemor- 
Jlany hypotheses of bile is thought by some to be a factor 

ihagic tendency m ja^d retention of bile probably is responsible for 

W angensteen expressed the b correlation between the co- 

thebleeding Snell, Vanza^ They considered, also, 

agulation time and the val laundice but did not believe them to be 

hpoid substances ^ and diminution of hepatic function conse- 

etiologic Destruction of considered the chief etiologic factors, aceord- 

quent of calcium metabolism is suggested by the work 

mg to Wangensteen Di Ju complete biliary fistulas 

of Walters and others found tL same to occur in some cases of 

osteoporosis frequently develope osteoporosis developed with continued 

btocry hetuU »* 

“toTorriuJ^jauu- 

^ oltrXtoto On the admuHstrattou of glucose mtraveuoua y or by stom- 
^h tt^be to jauudmed evpenmeutal ammals they uoted marked reduchon m the 
, ! f „o at ^ W„oa of each animal Of four of six jaundiced patients 

Te toaglt.rt.me vv., reduced by adm.mstrattou of glucose 
that glucose may produce its effect by its reparative action on the liver Partos 
and &i ec leported exact parallelism between the coagulation time and the content 
of blood sugar In the experience of Ravdin. Riege and i orrxson the coa^ation 
time and the \ alues for blood sugar do not consistently parallel each other, although 
reduction m the coagulation time is frequently associated with an increase in blood 
sugar Delayed coagulation of the blood often is blamed for the hemorrhagic tend- 
enej Ilou ei ei , it is knoivn that bemoirhage maj occur in jaundice m the presence 
oi normal coagulation time Snell, Vanzant, and Judd suggested that hemorrhage 
in jaundice may be due to excess ot heparin (antiprothrombin) in the blood, which 
maj be pioduced be injury to the livei, oi which maj be due to decreased destiuc- 
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tion by the in ei ot heixa m foiiiied elsewheie Howei ei, since thei e is no method 
loi detei mining hepaiin qiiantitatn elv ni the blood, tins cannot be pimed 

oasFR\Ario\s 

Oui stud} concerned 46 patients with jaundice, also, it included 21 patients 
without jaundice oi hepatic disease who could piopeih be cousideied as contiols 
All detei minations weie made pieopeiatucly One oi two ot each of the laiious 
tests wei e done on each patient 

111 this senes, laliies toi blood fibiiii ueie found to be incieased in jaundice in 
the majority ot cases (Tables I, II, and III) Thu tv-foui ot 43 jaundiced patients 
(79 pel cent) had \alues toi blood fibiiu abo\e the uppei limits ot oui noimal 
langes AVe could not demonstiate any dehnite lelatioiiship between the blood 
fibiin and the coagulation time Alaiin, Bollman, and Maikowit,! had siiiulai le- 
sults No con elation ivas seen betAveen the blood hbnn, and the Aalue toi seium 
biliiubin The content ot hbnn ot the blood i ca ealed no lelationsliip to the leuco- 
CA te count oi to the a allies detei mined bj hciiiatocrit 

A taiil} constant lelationsliip Avas seen betAveeii the a allies toi blood fibnn and 
the sedimentation late ot ei} thiocA tes This had been pi enousl} noted bA many 
AAOikeis The sedimentatioii late was lound to be incieased in jaundice, and no 
diftei eiice Avas noted among the a ai ions tj pes ot jaundice Ot oui 46 jaundiced 
patients, 43 (93 4 pei cent) had sedimentation lates aboA’e noimal (Tables I and 
II) Noimal Aalues aie gnen in Table III The sedimentation rate Avas influenced 
bA an abnoimal deeiease in the niimbei ot ei"} tluoc} tes, in the peicentage ot hemo- 
globin, 01 111 the hematociit Aalues This has been noted tiequently bj otheis 
Theie Avas no simple lelationsliip between sedimentation late and the Aalues foi 
seium biliiubin No lelationship could be demonsti ated betAveen the sedimenta- 
tion late and the coagulation time, oi the sedimentation late and the leucocjde 
count 

A study ot the A’alues toi piotein and AiscositA oi the seium ica ealed nothing 
ot significance, and theie Avas no relationship betAA'een them and otliei tactois of 
the blood HoAvevei, Snell and Gieeue tound that in jaundice ot long duiation in 
evpeiimental animals, eleiation ot the Aalues toi seium biliiubin became less pio- 
nounced, and the Aalues toi seium piotein weie decieased The Aalues foi seium 
piotein Aveie decieased, also, in cases of se\eie malnutiition Although these pa- 
tients had lost A'arAung amounts ot AA'eight, the i eduction Avas not sufficient to cause 
changes in the Amines toi serum piotein 

Of the 46 jaundiced patients 20 (43 5 pei cent) gaA'e CA’idence of a Iiemoi- 
ihagic tendency demonstiated b} puipuia, peteehiae, epistaxis, blood in the stools, 
bleeding fiom the gums, a omiting oi blood, oi the finding of blood in the peiitoneal 
eavit} Fiom the standpoint of sex it is mteiestiug to note that the 7 patients A\nth 
puipuia Avei e teniales 

Six of the 10 patients (60 pei cent) Avhose obstiuction Avas clue to caicmoma 
had a tendency to bleed This is a highei peicentage than wms seen in the cases of 
obstiuctne jaundice due to othei causes andAimuld indicate that in cases ot cai- 
cinoma the tendency to hemoiihage is gieatei IMaj o-Robson expiessed this same 
belief HoAvevei, the iiumbei of oui eases Avas much too small to Avaiiant positn e 

conclusions 
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26 4 

47 5 

46 0 



o 


•liiMiti neurosis 

4 42 

7J 


■ 

■ 

241 

472 

13 0 

23 S 

48 8 

45 4 



6 

M 

lij'pertension , irtorio 

4 oG 

70 


■ 

■ 

392 

680 

12 0 

218 

42 3 


6 5 

1 



selerosis 




■ 

■ 









7 

M 

Artenoselerosis , diibe 

5 15 

75 

1 7 

B 

■ 

326 

635 

10 5 

21 6 

48 6 

51 5 

7 7 

2 



tes mellitus 














s 

M 

Duodenal uleer 

4 98 

70 

24 

8 

Da 

225 

420 

2 5 

4 6 

4b 2 

iCTa 



9 

M 

Phlebitis 

3 99 

G5 

■> O 

8 


■> 

537 

17 9 

33 7 

47 5 

iwil 

09 

1 

10 

M 

Neurosis , pi lorosp ism , 

5 09 

82 

23 



282 

532 

5 5 

10 5 

46 9 

48 0 

SO 

2 



latent sipliilis 




H 










11 

■\t 

Iliperiusuluiism 

4 9G 

78 


19 


417 

790 

39 S 

73 0 

47 2 

45 5 



11 

M 

Gaatrie ulcer 

4 5b 

80 

11 



319 

57i 

12 0 

21 8 

44 4 




13 

M 

Duodenal uleer 

4 58 

08 

24 

5 


239 

515 

4 0 

S3 

53 4 


82 

2 

14 

31 

Thromboangiitis obhter 

5 20 

82 

11 

6 

m 

458 

825 

20 2 

36 9 

44 4 

45 3 





ans 














15 

3t 

Senile dementia 

4 62 

80 

O O 

6 


342 

627 

78 

14 9 

45 4 

47 7 



16 

3t 

Duodenal uleer 

4 40 

62 

08 

11 


173 

287 

00 

10 0 

39 5 


72 

1 

17 

F 

Normal 



23 



ooq 

415 

10 0 

18 5 

46 2 




18 

F 

Nenous e\hiustiou 

4 20 

70 

12 

s 


280 

495 

30 

0 5 

43 0 

45 4 








1 4 

6 

30 

246 

457 

15 0 

27 6 

4o 1 

45 7 



19 

F 

Ventr il herni i , chronie 

4 09 

80 

1 7 

8 

^1 

361 

097 

20 Z 

58 0 

481 

49 7 

S 7 

o 



eholceestitis Aeitli ehol 
















i lithiasib 














10 

F 

Diabetes mellitus, 

5U 

75 




318 

505 

26 0 

419 







chronic elioleeistitis 














21 

F 

C li r 0 11 1 e choice} stitis 

4 28 

60 

03 

8 

30 

419 

685 

36 5 

62 9 

38 7 

ran 





Aiitli cholelithiasis 














oo 

F 

Leioiii} onia of uterus , 

4 87 

SO 

09 

5 


344 

580 

161 

26 9 


40 3 





bilateral o\ anaii ee s 
















tadonoma , e h r o n i c 
















s ilpingitis 
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In the cases in nluoh the tendenci to bleeding uas demonstiated, the tainidiee 
n as usually of longei duiation than in the othei eases Sei enteen (85 pei cent) of 
the toiinei patients had jaundice of ioui weeks’ duiation oi longei as compaied 
Avitli 14 (54 pel cent) ot the lattei This obseication agiees A\ith that of Petien, 
AValteis, Judd and othei s 

The values ioi seiuiii biliiubni neie somewhat higliei in the cases in aaIiiJi 
theie was bleeding of some type Ot these, m 52 6 pei cent the a allies ±oi biliiubin 
in each 100 c e ot seiuni A\eie 15 iiig oi iiioie, wheieas, among the othei cases of 
jaundice, similai a allies Aieie toiind m onh 26 I pei cent 
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The coagulation time iias found to be someivhat longex in eases m which theie 
ivas a henioiihagic tendency than in the othei cases of jaundice In 25 pei cent of 
the toimei and in 7 7 pei cent ot the lattei, the coagulation time was twelve min- 
utes 01 moie 

Values foi blood fibiin weie increased aboie uoiraal in the gieatei number of 
cases ot jaundice The \ alues wei c slightly higher in those cases in which thei e was 
no bleeding, as compared with those m which theie was a tendency to bleeding 
Study of the sedimentation rate of erythrocytes revealed nothing significant 
Four of our patients bled postopeiatively and three of these had sedimentation 
rates higher than normal However, the sedimentation rate was increased to more 
than normal in 41 other cases in which there rvas no postoperative bleeding (Tables 
I, II, III) This increase in the sedimentation rate is due m part to the eftects of 
the increase in blood fibi m in many of the cases, and of the anemia which f i equently 
occurs in jaundice 

Study of the erythrocyte count, percentage of hemoglobin and hematocrit 
readmgsin regard to the tendency to bleeding disclosed no significant relationship 
Studies of the values for protein and iiscosity of the serum were equally negative 
From our studi , se\ eral interesting facts have been noted regarding the hem- 
oiThagic tendency in jaundice The content of blood fibrin could not be shown to 
he at fault in this condition The values for blood fibrin in the cases in which thei e 
was ahemoirhagic tendency were sbghtly less than those m which there was no en- 
denee of hemorrhage, but the majority were still higher than normal Although 
Linton found the sedimentation test of prognostic value m legaid to the possibility 
of bleeding, we should hesitate, fiom our results, to ascribe any importance to it 
In considering the possibdity of hemorrhage among jaundiced patients, the value 
for serum bilirubin and the duration of the jaundice must be considered, as wed as 
the coagulation time 

COXCLUSIOXS 

Within the limits of the data presented, the deviations from the normal of the 
blood fibrin, sedimentation rate of erj throcytes, and protem and viscosity of the 
serum are not sufficiently great to be of significance in explaining the hemorrhagie 
tendencj in jaundice Fiom the clinical standpoint the duration of the jaundice, 
its intensity as measured by the elevation m serum bilirubin and the prolongation 
of the coagulation time are of greater importance in judging the possibility of post- 
operative hemorrhage in the individual patient 
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STUDIES OP CALCIUJt AND PIIOSPIIORLS MET ABOLISH® 
XIX The Effect of Dipt on Uuin vin Acid ^.nd Ammom v Encretion in M 


"William T Salter, MD, Rat F F\uQEn \. uson*,I MB, \n'd 
Dokotut M Tibblttn, B S , Boston, M 


T he liteiatme on ammonia metabolism is so laige that one hesitates to piesent 
fmther data Howevei, theie is smpiisingly little in legard to normal am- 
monia CNcretion with diets of known acidity and with known nitrogen metabolism 
This paper presents such data 

ENPFRIMENT AL PROCEDURE VND PRECAUTIONS 

The senes of indimduals (summaiized in the addenda) studied in the lesearch 
ward of the iilassachusetts Geneial Hospital were maintained on a continuously un- 
varied diet for periods of two weeks to thiee months The routine methods used 
have been described in detail elsewhere ^ Each patient was kept on a pieliminary 
adjustment pei lod of from three to si\ dat s ec en so, a few observations ha\ e been 
excluded because it was obvious that a steady state had not been attained by the end 
of this tune Although the data hei e summarized comprise analyses ( in duplicate) 
of over 400 twenty-four-hour specimens on nine patients, only the values attained 
at a steady state or ‘ ‘ metabolic ecjuilibrium ” ai e gii en 

Suceessne specimens of urine from each subject weie iced as soon as voided 
and kept, stoppered, with chloroform, luitil the end of each twenty-four-hour pe- 
riod, when titratable acidity (modified aftei Henderson and Palmer-) and am- 
monia (Polin'’) were determined on the mixed twentv -four-houi specimen Most 
of the ammonia analyses were made by the permutit-nesslerization method, but a 
consideiable number were also made by the aeration procedure and satisfactory 
checks obtained 

In a few instances a relatic elj high ammonia concentiation was encountered in 
an alkaline urine It seemed desirable, theietore to compare in an extieme ease 
(patient DB) the summated acidity and ammonia content of indicidual specimens 
(analyzed as soon as passed) w ith the calues latei determined for the accumulated 
twenty-f our-houi specimen The i esults m Table I exclude the possibility of bac- 
terial or chemical action ( outside of the bode ) producing the high ammonia content 
and alkaline leactioii , and justifj the technic employed 

WH\T ISTliriRIMRI ACID AND AAIMOXIA EXCRETIOX OF V HUMAN* ADULT OX V 
POTENT! ALLA NELTUVt DIET? 

In Table II are guen the figuies for scveial patients, each value lepresenting 
tluee davs’ excretion, i c , the sum ot three coiLsecutne daih determinations The 

’1 rom the vnaical Clinics ot the Massachusttt-s General Hosnital 
' SCtItca for nulilltatlon April 30 1932 

lAK-xindcr vicPhcilrtn Ilehcarch FcUowbhlp in Clinical Aledicine University of Toronto 
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Table I 

Patient DB — Tetany, Accompanaino Steatorrhea 
Analysis or Inditidoal and CoiiuiNED Tyventy Foua-HouE Specimens of Urine 


DAT 

TIME 

' j 


ACIDCC 

AMMON U 

EXCRETED 

EVCRETED 

WHEN ANALYZED 

VODTTME C C ! 

1 

N/IO 

ac N'/IO 

Wednesday 

i 

i 11 20A.M 

: 

! 

1 



9 OOa-M 

Wednesday 

315 

-25 

72 



Thursday 


-28 

71 


: 1 00 p ir 

Wednesdaj 

135 

- 6 

43 


7 30 pm 

Wednesday 

235 

25 

160 


10 00 p M 

Wednesday 

100 

s 

61 

Thursday 

12 30A.M 

Thursday (1 00 a-m ) 

555 

lo 

1 

85 


9 00A.M 

Thursday 

470 

-67 

124 



Pndaj (5 00 p M ) 


1 

124 

Total Calculated 


1 


-49 

545 

Allied Specimen 


Thursday (10 00 A.M ) 

1810 

-56 

1 

530 


diets Yveie planned to be potentially neutial accoiding to data on foodstufts used in 
this laboiatoiy * In the table the potential aciditj of the diet is also shoMTi, when 
leealculated accoiding to Sheiman (1927) •' The a\eiage ammonia excretion on 
such iieaih neutial diets amounts to appioximately 210 c c N/10 daily 

It IS lutei esting to eompai e these values with those of Hendei son and Palmer,® 
and with the results of Blathei wick ' The fiist of these iiivestigatois took no spe- 
cial piecautions luth legaid to the potential aciditv of the diet of their subjects, 
and the last used phenolphthalem as the lefereiice iiidicatoi foi titration Their 
results, theiefoie, as lecalculated in Table III foi thiee dav periods, tend to be 
higher than ours We hare no data, uiifortiiiiately, to enable us to calculate the 
actual acid-base content of Blather wick’s basal diet, which yielded nearly neutral 
urines and approxinratelj the same titiatable acidities as ours 

representative 1 EVFI S OF URINARY ACID AND AMMONIA EXCRETION AT A'ARYING 

IBVELS OF ACID INT VKE 

Poi purposes of clinical metabolic leseaicli, it vas essential to estabbsh stand- 
aid lei els of human uiinaij ammonia e\cietion at vaiioiis levels of ingested aeid 
Such IcA els may be attained eithei bj change iii diet oi by feeding ahrah- oi acid- 
produeing electrolyte The results shonii in Fig 1 demonstrate the marked rise 
(roughly logarithmic) in ammonia exciction Avitlr inei easing potential acidity ot 
the diet 

The actual equilibrium values iua oh ed are grA en rrr Table lY 
THE EFFECT OF .ABSORPTION BY BOWED 

Yarratrons of acrd-base balance Avrthin the bowel may complicate the total acid- 
base balance, and paitierrlaily the uimaiY eNCietioii Salter, Faiquharson, and 

~ rellabllitj of the eNtant data for calculating acidities ot diets has been discussed 

elsewhere by Salter, Fulton and Angler 
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Tibbetts’ studied tbe neutraluation of ingested sodium acid pbosphate by bowel 
and kidnei . respcctn ely Thev pointed out that tbe kidney could compens^e tor 
loss of base ( through the bou el) b j increase in ammonia production This efiicient 
base coiisci\ationb> thekidnej wasshoumby Gamble, Blackfan and Hamilton to 
be the usual result of the administration of acid-producing salts (bke calcium chlo- 
ride) Sueh high ammonia excretion is, of course, usuallj accompanied by high 
urinar% acidit j It cannot be assumed, hou e% ei , that this is im ariably true 
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Of special mteiest is patient DB, whose niiiiiiiial level ot amnioiiia excietion 
was much liighei than that oi othei patients ot this senes, e^en though the mine 
was fiequently alkaline in leaction This patient suffeied inteimittenth from mild 
tetany due to deficient tat assimilation It is unlikely, howevci, that tetaiij'- pei se 
was lesponsible toi the high ammonia exeietion because a Ion ammonia was ob- 
tained with patient WE, who had paiathyioid tetany of seieial yeais' standing 


Table III 


XJRiNARi Acimrsr %s Excretion op Totvl Acid 

(CVLCULITED FOR TuREF D PERIODS) 



1 TITR.1T IDLE ACIDITY 

AMMO\LV 

TOTVL A.C1D 


[ -CO CC N/10 

C C N/10 

CC n/10 

Henderson and Palmer'’ 




Pn = 54 

060 

1101 

2061 

Pu = 66 

672 

1071 

1743 

Blatherwick’ 




Subject B 

271 

221 



266 

226 



2S4 

208 



821 

i 

655 

1476 

Subject W 


169 




103 




204 



S03 

566 

1369 


T VBLE rv 

Minimal and Maxim vl Ueinirn Ammonu Production (Per Three Days) 


SUB 

JECT 

NEUTRAL DIET 
\MTH ADDED NUHCOj 

NEUTRAL 

DIET 

HIGH ACID DIET 

NEUTRAL DIET WITH 
VDDED NH^Cl 

POTENTIAL 

URIN VRA 

urinary 

POTENTI VL 

URINAR\ 

1 POTENTUL 

URIN VRY 


ACIDITY 

S,MMOMA 

AAtirOITLV 

ACIDITY 

VilMOVIA 

ACIDITY 

AMMONIA 


OF DIET 

EXCRETION 

EXCRETION 1 

OF DIET 

EXCRETION 

OP DIET 

EXCRETION 


c c n/10 

C C N/10 

CC n/10 

C 0 N/10 



C C N/10 

DA 

-2103 

242 

563 

2111 

1389 

6736 

3948 

-7622 

293 

511 

2170 

1359 

6736 

4787 

ST 

-2138 

100 

507 

2171 



4737 

-7304 

73 

371 

2171 


■ ■ 

6131 

ANI 

-4715 

170 

1132 

; 2069 

2136 

4142 

3834 

-5190 

142 

1201 

2069 

2549 

3376 

39S2 

DB* ! 

-4532 

-4615 

846 

785 

2030 

1876 



3366 

3366 

4470 

4438 

wEr 



i 728 






♦Tetany, accompanjing” steatorrnea 

tTetany. idiopatluc Dresumablv hypopirathj roidism 
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It IS quite possible, on the othei hand, that the steatoiihea in this case was diicetly 
responsible foi the high ui inai v ammonia The sub3ect lost an unusual amount of 
fixed base (in the toim ot soap) hv ieces, and was piesumably foiced to make 
extraoidinaiy demands upon deiices which conserve fixed base, e g, ammonia- 
pi eduction 

The meehaiiisiii at work heie is piesiimablv quite similar to that ot the acid- 
pioducing salts The essential differences are first, that the acid invohed is an 
organic acid (derived fionr neutral fat) , and second, that there is no rise nr urinary 
acid because there is no exogenous acid radicle to be excreted That such excessive 
loss of fixed base raav produce a “ i elative acidosis” has been shorvn by sec eral in- 
r estigatois, whose work has been sunmiaiized b}' Shohl 



PoTenTial Acidity •/'Diet cc yjo 
per 3 Day Period ' 

Tig 1 — Urinary ammonia Increases ^^hen potential acidity of the diet is increased 

In Table V is conti asted the fixed base excretion of patient DB with that of two 
nor mal young adults The titi atable alkalinity* of the fecal ash is also shoivn Pa- 
tient DB’s fixed base excietion (by bowel) is high, and the titratable ash over 
50 pel cent of it AYhen calcium chloride is added to the diet, the situation is 
further exaggerated because calcium is held nr the bowel by excess of fatty acid 
In the lattei instance, titratable ash approximately equals total base 

The high uiinary ammonia output in case DB may be regarded as pathologic 
but othei similai figures were obtained with subject AX (see Table II, AN I) , who 
when taking a potentially neutral diet, excreted considerable amounts of ammonia 
in an alkaline uiinc It is iioteuorthj that the feeding of laige amounts of aeid- 
producing substances (including ammonium chloiide) to this subject resulted in 
so gicit an increase nr ammonia excietion that the mine remained alkaline e\en 
under the sticks ot ehimnating a great excess of acid ladicles ’= Curiously enough 
liter I \ac ition ot six months, this patient returned to the former A\ard and iden- 
tiialdic t, but failed to exciete an alkaline mine (see Table II, AN II) Such exc ic- 

Tlir-UaliK asli av (letcrmincl tItntliiK the (lr\ ash u >th IlCl to meth> 1 retl 
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Table V 


Eelatiov of Urinauy Acid Excretion to Inorg anic Constituents of Eeces 

(Theef D vy Periods) 




um\ VR\ 



FEC VL 









SUBJECT 

DIET 




BASE OP 

TOTAL 


TITEATABLE 

AAlilONU 

TOTVL 

INQESTA 

FIXED 

TITRAT 



ACIDITY - CO_ 

C C N/10 

ACID 

CC N/10 

BASE 

ABLE ASH 



CC N/10 

CC N-/10 

CC N/10 

CC N/10 

AD 

Control 

3S4 

S35 

1219 

5142 

1000 

296 

Normal 

Control 

300 

836 

1136 

5U2 

670 

382 


M ^ 1 

337 

022 

1259 

mnnsii 

760 

392 


hXt i t 1 

383 

984 

1367 


765 

386 



in 

use 

1297 


090 

3S2 

CW 

Control 

58-1 

983 

1507 

5142 

930 

382 

Normal 

Control 

570 

951 

1521 

5142 

1120 

3S5 



421 

mm 




36S 



530 

KB 




423 



353 

Ea 

BK 


KMMBi 

290 

DB 

Tetanj, 

AcoompanYiug 

Control 

Go 

2065 

2130 

5175 

2530 

1380 

Added CaCl. 

401 

3543 

3944 

10035 

3980 

4250 

Steatorrhea 


tion values seive to emphasize oiu lack ot knowledge conceiuiug ammonia excie- 
tion in health They piesent no explanation foi the piefeiential conseivation of 
base by amnionia-pioduetion lathei than by titiatable acidity 

L VG IN URINEVRY EXCRETION EOl LOWING CHANGE IN DIET 

Peters and Van Slyke'^ have coinniented upon the sluggish response of am- 
monia excretion to the ingestion of acid In oi dei to detei mine the length of time 
which must elapse following a dietaiy change beioie a steady metabolic state is at- 
tained, daily detei minations i\eie made until constant excietion-\ Tines weie ap- 
pioached Piom a suivey of Pig 2 and similar data obtained tioni the subjects 
listed ui Table II it seems obvious that equilibimm lalues mn not be reached in 
less than five to seven days after a dietary change It is true, however, tliat the ex- 
cretion of uiinaij titiatable acidity reaches equilibrium level earlier than other 
factors, such as calcium and ammonia excretion 

Pig 2 indicates, also, how constant the aeid-excietion of a single individual 
may become on a constantly continued metabolic regimen when once a plateau-level 
of exci etion has been attained 

effect or NITROGEN BALANCE ON UKIN.VRY ACID EXCRETION 

Prom inspection of the nitrogen balances listed m Table II, it appears that the 
subjects studied were for the most part in nitrogen equilibrium, or retained a sur- 
plus of niti ogen The chief exception is subject RN, who in one per rod appai ently 
used 8 <^m of body nitrogen Estimating the potential acidity of one gram of 
human piotem-nitiogen as 44 c c of N/10 acid (see data for meat given by Shei- 
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man-) tins uegati\ e mtiogeii balance might conceivably account foi 366 c c ot ^./lO 
acid duiing the tluee da} s m question As oue sui veys the appaiently spontaneous 
lauations which occm m total acid excietiou, one is led to believe that the e\cie- 
tions gnen in Table II ma} be icgaided as essentially independent ot the nitiogen 

balance , , « 

This impiession is substantiated, if one studies specifically the effect ot two 
common acid-pioducing agents i e , protein and ammonium chloiide As a ciu- 
cial test, we studied the effect of these substances on ammonia eveietion when suf- 
ficient sodium bicaibonate was fed (simultaneously) to balance their potential 
acidity 



Pig- 2 — B-icretion or acid In consecutUe twenty-four-hour specimens of urine durine- 

\arlaUon In the potential acidity of the diet The term diet is here used to designate aU 
ingesta Including both food and medication The daili potential acidity of the respective 
uieta indicated in the figure are (in seQuence) 

N/10 thereafter” = 724 c c ls/10 Alkaline = 714 c c X/10 for the first 6 days 2600 c c 

^eutral = 0 Acid = 73S cc N/10 for the first 5 dajs 2200 cc 27/10 thereafter 
Neutral = 0 Acid phosphate = 713 cc N/10 
(For description of subject see DA In addenda ) 


THE EFFECT OP EsGESTED XEUTRAI IZED PROTEIX OX AlIAIOXIA EACBETIOX 

In oidei to deteimme ivhethei the ingestion of laige amounts of protein pei se 
afteeted the foimation of urniar} ammonia, a noimal adult was fed protein to the 
exteut of 202 gm daily aftei a control test on a neutral diet containing oS 6 gm of 
protein per daj Simultaneous!} mth the high-protein diet sufficient NaHCOs was 
tea to hold the titratable acidity at its torraer le\el Undei these eiicumstances 
} a slight (possibly negligible) use in ammonia was obsen ed When alkali was 
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dibcontuiued, a niaiked lucieabe in lunuiy ammonia (as well as titiatable aciditj ) 
occiuied (see Table VI) These lesults indicate that the effect ot a high-piotem 
diet in inci easing ni inaiy ammonia is due mainly to its acid eataboiites Thej show 
that when such piotem is neutialized the lesulting ammonia excietion progies- 
saelj approaches a low plateau level Thej nuiiimue the impoitance, theietore, 
both ot thenitiogen balance, when positive, and ot the iiiinaiy nitiogen eveietion 
(pel se) aspiinietactoisindeteinunniguiinai> ammonia 


Table YI 


Effect op Ivglsied Protei'. ov Ebin cry Ammonia Production 
(Threl Day Periods) 


Subject E P P 



POTFNTI \h 


POTENTIAL 

urinary 


\riDIT\ 

OP DIET 

^^^co3 

ICIDITY 




ADDED 

OP TOTAL 

TITKAT UlLE 



CC n/10 

OaAMS 

INGEST V 

ACtDlTY - CO 

AMMONIA 



CO N/10 

e c n/10 

CC N/IO 





521 

934 

Low Protein, 

-9 


-9 

390 

854 

Neutr'il Diet ! 

1 

i : 



259 

750 

High Protein Diet, 1 


27 

233 

-37 

928 

Neutralized bj NaHCOj 

33S7 

20 

352 

50 

toss 

High Protein Diet, 
plus Excess NaHCOj 

33S7 

90 

-7333 

mm 

236 

High Protein Diet, 
■without NtHCOj 

3387 

1 

3387 

1568 

2240 


Table YU 


Subject AN U 


Effect of Inoested Ammontv Ion on Drinabi Ammoni v 
(Thb.ee D vy Periods) 


1 

potent: \l 

ACIDITY 

OP DIET 

CC N/10 1 

NaHCOj 

ADDED 

GRAMS 

POTENTIAL 

acidity 

OP TOTAL 

ingesta 
CC n/10 

TITEATABLE 

ACID1T\ - CO 
CC N/10 

IMM0NL\ 
CC N/10 

Control, 

Neutral diet 

i 

-7 

' 10 



95 

- 62 

638 

526 

Neutral Diet plus NH,C1 
(6 grams daily) 

1 10 

^ 37 

3334 

1 3376 

703 

I 654 

1 

1953 
: 2637 

Neutral Diet plus NH.Cl 
(6 grams daily) 
plus NaHCOj 

10 

29 

23 

-511 

-135 

698 

-683 

-297 

286 

492 

55S 

613 


AYAIOM V INGESTION \S VAIAIOInLA EXCRETION 

The possibibty that ingested NH^ ion (adimnisteied m the form of NH4CI) 
mmht contiihuteto uiinaiy ammonia has been commented upon by Gamble, Black- 
fan and Hamilton ® In oidei to contiol oui neutialized protein expeiiment, sub- 
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ject AN, aftei attaimng equilibuuni on a neaily neutial diet, was given 6 gm of 
NH4CI daily Subsequentlj , NaHCOa was also given (alteinately ivitli each dose 
ot NH4CI) in sufficient quantity to pioduee a neaily neutial uiine The results aie 
in agieement v ith a similai expeiiment ot Haskins’ ■* who fed ammonium eaibonate 
dneetly 


THE INTLUENCE OF PHOSPHATE EXCRETION' OX URIN' VRY AJIllONEV 

The leasoii foi the inciease in uiinaiy ammonia following the ingestion ot un- 
neutialized piotein is not deal One might on first thought suspect the increased 
ehmination of phosphoiic acid (from oxidized protein) as the causatn e agent The 
influence of acid phosphate on the elimination of ammonia in the mine has been 
discussed by Mariiott and Hon land,’- howevei, who pointed out that mciease in 

Table VIII 


Effect of Phosphate Ingestion on Ueinart Ammonia and Titratable Acidity 

(Three-Day Periods) 


SUB 

JECT 

I 

DIET 

PHOSPHORUS ] 
IV FOOD 

Git 

TOTAIi 

PHOSPHORUS 

INGESTED 

Gil 

POTENTIAL 

ACIDITT 

OF INGESTS 

C CN/10 

TITEATtBLE 
ACIDITY-CO 2 
CC N/10 


TOTAL 

ACID 

C c >710 

DA 

Xeutral control 
diet (moderate 
phosphorus) 

2 2 

22 


4 

4 

543 

434 

744 

563 

1287 

997 


Acid diet 

28 

29 


2111 

2170 

585 

508 



Neutral diet 
plus XaH-PO, 

22 

101 

2142 

1179 

699 

1878 

WX 

Neutral control 
diet 

19 

19 


31 


11 

744 

747 

C 0 M tr 0 1 diet 
plus NaH PO 4 

19 

19 


2428 

3235 

1222 ' 

870 

757 

776 

1979 

1646 

Control diet im 
mediately after 
acid phosphate 

13 

19 

19 


102 
- 18 

31 

381 

141 

362 

956 

914 

932 

1337 

1055 

1294 

LZ 

Neutral diet, 
moderate p h o s 
phorus 

2 1 

2 1 


- 66 
- 83 

-121 
- 4 

608 

608 


High equimolec 
u 1 a r phosphate 

H 

0 4 

5 4 

5 4 

268 

324 

268 


541 

525 

362 

639 

432 


Control diet 

18 

1 8 

12 


24 

24 
- 13 

531 

416 

526 

692 

598 

635 

BWtM 

Control diet 
plus XajHPO* 

1 8 

18 

1 8 

80 

87 

84 

-284 

-348 

-328 

70 

-397 

17 

305 

180 

■SB 

376 

293 

721 

608 

Control diet 

Control diet 
plus NaHjPO, 

16 

19 


- 96 

- 8 

19 

, 19 

90 

89 

1962 

2025 

1008 

878 

697 

573 

1705 

1451 
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phosphate excietion spaies ainraouia-pioduction Siniilaily, Haldane^” tound that 
ingestion of 30 gm ot NaIIjP 04 2H_0 produced no tall in ah eolai CO 2 , noi use m 
uiinaiy ammonia although the acidit)’’ of the mine lose to 0 114X This effect is 
not due to anj peculiar suppiessing influence ot the phosphate ladicle pei se upon 
ammonia pioduction, but lathei is a logical lesult ot the 1 elation of uimaiy phos- 
phate to acid excietion bv the kidnec ^ 

In Table VIII aie piesented data on total acid excretion by individuals who 
weie fed acid 01 allvaline phosphate The lesults indicate ccit little change in 
ammonia excietion despite maiked vaiiation in cxeietion of titiatable acid They 
substantiate, theietoie, the findings ot pi e\ ions nnestigatois, and aie presented 
only because they lepieseut cjuantitative excietion-lcvels in human beings on 
Imown intakes Thej point to othei acidic gioups, e g , sulphui, in pioteni as the 
cause of increased ammonia excietion 

SDAtXr VR\ 

In human adults on a iiotenttally ueutial diet, uiinaiy ammonia amounts to 
about 210 e c N/10 dailj 

When the need foi acid elimination is contiolled (by adousting the potential 
acidity ot the food metabolized 1 the unnan ammonia excietion ot human beings 
is found to mciease m a loughly logaiitbmic tashion as raoie acid is fed 

Without lecomse to inoiganic acids (01 acid-pioducing salts), it is difficult to 
attain a noi mal ammonia exci etiou abo\ e 800 c c N/10 daily, because the phosphate 
m most aeid-pi oducing foods tends to i eliov e uiinarj ammonia pi oduction 

The uiiuai j response to acid 01 basic diets is complicated be (1) vaiiations in 
base excietion be the gastiomtestmal tract and (2) by lags in tlie lenal base-eou- 
seivTing meeliauisms (1 e , ammonia and titratable acidit30 

High pioteni intake does not mciease ammonia piodiiction, piovided that 
simultaneouslv enough aUiah is adnuuisteied to neutialize its acid catabohtes 

ADDENDA 

DESCRIPTION OP PAl TEXTS 

A biief desciiption of each of the patients (listed 111 Table III) used in this in- 
vestigation follows 

"WN A mail led female of thuty-foui jeais of age, weighing 89 Inlos, suffer- 
ing from chronic ati ophie ai thi itis of two j eai s ’ dm ation 

KN A smgle female of thiity-nme yeais of age, weighing 56 lolos, suffering 
from iheumatic heait disease (nutral stenosis), chiomc bronchitis, and hionehial 
asthma Dm mg the peiiod of obsei vation she had no cough, hei chest was eleai 
and thei e wei e no signs of mj ocai dial failui e 

AN A male, aged sixteen, weighing 34 kilos, suftei mg fi om marked sti uetm al 
scoliosis of spine Admission I — at lest m suppoitmg plastei shell Admission II 
gjx months aftei a spinal fusion foi collection of his defoimity, followed by a 

vacation 

DA A male aged tluity-seven, weighing 58 lalos, lecoveuug from lead 
poisonmg Ifilild extensoi paresis of uppei extiemities (fingeis and u lists) No 
cohe during peiiods presented hei e 
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ST A male, aged foi ty-bL\, weighing 51 kilos, i eeo\ eiing from lead poisoning 
No paialysis No colic duiing peiiods presented here 

LZ A male, aged eighteen, weighing 60 kilos, lecoveim" flora chionic mul- 
tiple neuiitis, confined to bed because of weakness of extremities, but feeling well 
DB A female, aged tu enty-seven, weighing 43 kilos, suftering from tetany 
associated with deianged fat absoiption foi some foui years Free from tetany at 
time of this investigation, but seium calcium was only 5 6 mg pei 100 c c 

BE A male, aged fifty-eight, weighing 55 kilos, suffeimg fiom chrome 
sciatic neuritis of ten months ’ dui ation 

RPF A male, aged thii ty, w eighing 78 kilos, liealthj^ noimal, a phj sician 
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VARIATIONS IN CERTAIN CONSTITUENTS OP TUB BLOOD OF 
REL iTIVELY NORMAL INDIVIDUALS*! 


EsriiEH M GRLi-iUrniEK Pu D , il D , a\d Prlo P Auv\, 

illNXEAPOIilb, JIlXX 


' I 'HIS study uas uudeitakeii because ot the lack of ajjieeinent among authois m 

legal d to the composition of the blood Attention will be duected to tuo con- 
stituents onh, although equallj gieat disei epaiicies aie found in many otheis A 
eompiehensn e i e\ lew will not be attempted 

Hammett (1920) insixtj deteiniinationsonnine individuals, found a lange ot 
27 3 to 45 5, with an aveiage of 35 6 mg pei eent loi total uonpiotem nitiogeu , foi 
uiea nitiogen, he found the limits to be 9 7 and 23 S, until an aveiage of 17 1 mg per 
cent In his senes, the uiea nitiogen compiised 47 S per cent of the total nonpio- 
teni mtiogen 

Bergluud ( 1922 ) studied tvv eh c noi mal subjects, in vv horn he found a i auge of 
27 S to 39 4, with an a\ eiagc ot 32 1 mg pei cent , the urea nitiogen limits vveie S 9 
and 15 2, with an average ot 11 5 mg pei cent, in this senes, the uiea mtiogen 
foimed 35 82 pei cent of the total This autlioi stated that in wealthy subjects, on 
a high piotein diet, he tound the total nonpiotein mtiogen to be between 40 and 
45 mg percent 

Mj'cis (1924) gave the lange of total nonpiotein nitiogen as 25 to 35 and of 
urea, 12 to 15 mg pei cent , he states that the uiea mtiogen foims 50 pei cent of the 
total iionpi otein niti ogen 

Mathews (1925) gave the lange as 26 to 43 ioi total nonpiotein mtiogen, and 
10 to 22 foi uiea mtiogen 

Hawk and Bergeim (1927 ) gave 25 to 30 mg pel cent foi the total, and stated 
that the uiea mtiogen foims 50 pei cent of the total noiipiotem mtiogen 

Bodansky (1930) gave the lange as 30 to 35 foi total nonpiotein mtiogen, and 
14 to 20 for uiea mtiogen, and stated that the luea mtiogen foims 50 to 60 pei cent 
of the total 

In view of such disci epancies, it was decided to study seveial constituents of 
the blood in a lai ge gi oup of men and w omen The indn iduals who volunteei ed to 
act as subjects weie membeis of the faculty, students, and paients or lelatives of 
students All subjects wei e in comparatively good health, engaged in vaiious types 
of woik, and free from Imown disease, consequently, they weie consideied lela- 
tivelv’^ noimal 

The gioup compiised 105 men and 109 women The mean age of the men was 
25 65 yeais, of the women, 29 27 yeais, and of the gioup as a whole, 27 49 yeais 
The age range foi the men was 18 to 63 3 eais, and foi the women IS to 77 3 eais 

The blood (20 cc ) was diawm by venipunctuze between seven and eight 
o’clock in the morning, aftei a twelve to fomteen houi fast Only those eases in 

'From the Department o£ Phjsiolog> The trni%ersity of ilinnesota 

frorn'me'^Memcal'Kesearch Fund helped to defray Oie cost of this research 

SSO 
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\vlueli a complete analj sis ot the seven selected constituents was accomplished weie 
consideied in the statistical tieatiiient ol the lesults 

The toUowing seven constituents weie detei mined, by the methods designated 

3 True glucose Staffer SoraogA 1 (1929) 

2 Serum calcium iii iluphtate Clark ColUp (192=5) modification of Kramer Tisdall (1921) 

3 Inorganic pliospliatc Tiakc Subb irors (1925) 

4 Scrum cldoridc Wliitelioru (1920 21) 

5 Urea nitrogen direct Kesslcrization of the unlakcd blood filtrate, Fohn (1930 b), after 
incubation of the buffered nliole blood nitli urease paper, Folin (1930 a) 

6 Total nonprotein nitrogen Kotli McMcekin (1924) OMdation and direct Nesslerization 
of tlie tungstate sulphuric acid filtrate, rolin (1919) 

7 Uric acid Benedict (1922) 

Table I piesents the means found for the men, women, and gioup as a whole, 
and the range of each constituent 


Table I 




means (ilG PEB cent) 

RVNGE 

CONSTITUENT 

MEN 

IVOMEV 

C0MB1\ED 

COMBINED 

Sugar 

83 95 + 0 47 

84 07 + 045 

84 01 + 0 33 

69 65 - 101 59 

Calcium 

10 581 + 0 020 

10 601 + 0 026 

10 59110 016 

9 69 - 12 15 

Inorganic phosphate 

3 433 + 0 027 

3 406 + 0 029 

3 419 ± 0 020 

258-490 

Sodium chloride 

574 4±10 

579 6 + 1 0 

577 1 + 0 72 

535 - 609 

Urea nitrogen 

13 56 + 019 

13 49 + 0 19 

13 53 ± 0 13 

7 5 - 23 8 

Total nonprotem nitroaon 

34 87 ± 0 23 

32 98 + 0 26 

33 91 + 0 18 

213-44 1 

Uric acid 

3 417 + 0 034 

3 070 + 0 029 

3 240 ± 0 024 

210-552 


The urea nitrogen formed 39 90 pei cent of the total nonprotem nitrogen 
Table II presents the standaid deviations ot each constituent 


Table II 


COSSriTUFNT 


STANBAfiB BEMATIOAS 

MES W OitEN COilBIVED 


^“gar 7 18 + 033 

Calcium 0 305 + 0 014 

Inorganic phosphate 0 415 + 0 019 

sodium ehloridt 15 03 + 0 73 

Urea nitrogen 2 84 ± 0 13 

Total nonprotem nitrogen 3 57 + 0 17 

“cid 0 522 + 0 024 


6 99 + 0 32 
0 399 ±0 018 
0 449 ± 0 020 
15 71 + 0 72 
2 93 ±0 13 
4 03 + 018 
0 456 + 0 021 


7 08 + 0 23 
0 356 ±0 012 
0 433 ± 0 014 
15 65 + 0 51 
2 884 + 0 094 
3 94 + 0 13 
0 520 ± 0 017 


Table III piesents the coefficients of cauation of each constituent 


Table III 


CONSTITUENT 


COEFl ICIEN rs Ot \ VRIATION 
ilEY WOllE'l 


“sugar 

Calcium 

I^uorganic phosphate 
Sodium chloride 
Urc i nitrogen 
Konprotem nitrogen 
Uric acid 


8 55 
2 88 
12 09 
2 72 
20 92 
10 23 
15 28 


8 31 
3 76 

13 IS 
2 71 

2171 
12 28 

14 87 


COAIBIlfED 


843 
3 36 
12 67 
2 71 
21 32 
1161 
16 04 
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Tlie difteiences between the means foi the men and women aie gnen in Table 
IV The means f oi the w’omen ai e nsed as the snbti abends 

T uiLE IV 


DUPEREXCES BETWEEN MEN VND -WOMEN 


CONSTITUENT 

DIFFERENCE 

DirFERENCE/UlKOP 

Sugar 

-012 ±0C5 

018 

Calcium 

-0 020 + 0 033 

0 61 

Inorganic phosplntc 

+ 0027±0 039 

0 09 

Sodium chloride 

-52 ±14 

3 7 

Urea nitrogen 

+ 0 07 +0 27 

0 26 

Total nonprotein nitrogen 

+ 1 SO + 0 35 

5 4 

Uric acid 

T 0 347 + 0 045 

77 


We Aveie inteiested m deteimimng Avhethei oi not a lelationship existed be- 
tween ceitam pans of constituents This was stndied by means ot the coiielation 
coefficients The i esults ai e pi esented in Table Y 


Tabli. V 


CORRELATION COEFFICIENTS 


Urea — total nitrogen (nonprotein) 

+ 0 542 + 0 032 

Sugar — phosphate 

- 0 0S9 + 0 046 

Sugar — caluum 

+ 0 045 ± 0 046 

Calcium — phosphate 

+ 0134 + 0 045 


The lelationship between uiea nitiogen and total noiipiotem mtiogen is the 
onl} one ot significance 


SUJI3IAR\ AND CONCLUSIONS 

Se^en constituents of the blood have been studied on 21'4 (105 men and 109 
women) lelatnelj noimal individuals m a fasting condition 

The age lange was eighteen to se\ entj-'Sei en jeais with an aveiage of 27 49 
yeais 

The mean foi tiue glucose is 84 01+0 33, this agiees w’ell wnth previous woik 
by this method (Holt and Gieisheimei, 1931, and Glassbeig, 1931) The difference 
between the sexes is not significant The tiue glucose level beais no lelation to the 
level of eithei calcium oi inoigaiiic phosphate, this is shown bj the low coiielation 
coefficients 

The mean seium calcium is 10 591±0 016 , the dffieienee between the sexes is 
not significant The piesent values aie slightlj low’ei than those found eaihei 
(Gieisheimei, 1929), but the diffeience betw'een the two senes is of doubtful 
significance 

The mean inoi game phosphate is 3 419±0 020, w ith no significant diftei ence be- 
tween the sexes The inoigaiiic phosphate level beais no lelation to the seium cal- 
cium level, as shoivn bi the absence of coiielation 

The mean seium sodium chloiide is 577 06±0 72, with no significant difliereiice 

between the sexes 

The mean niea nitiogen is 13 53+0 13, ivith no significant difteience between 
the sexes , it toimed 39 90 pei cent of the total nonpiotein nitiogen, it bears a defi- 
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lute lelatioii to the total, as uould he expcctecl, and as is shoivn by the high degiee 
of eoiielation 

The total nonpiotein mtiogen is 33 91+0 IS, the mean foi the men is signifi- 
cantly higliei than that for the women 

The mean ui 1 C acid is 3 240±0 024 , the mean foi the men is significantly higher 
than that for the women 
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XI A Clinic.vli AMD Statistical Evaluation of a Xew Floccul-vtion Test for 
Syphilis B vsed on 26,611 Tests in Comparison 'With the 'W vssermakn 
Ruvction, and 2473 in Compvrison With the ILven 


Haruv E vole, il D , B vltimore, ilo 


'pRECIPITATIOX tests toi syphilis aie haiulieappLcl by tvo mheieut diffieul- 
ties (1) the laige peisonal taetoi imohed in the leading of iieak positne re- 
actions, in nliich the aggiegates aie difficult to detect and (2) the niultiplicity of 
laiiables nhich must he iigidlv conti oiled m oidei to obtain consistent or e\en re- 
liable lesiilts, vaiiables mIucIi have been discussed in detail elseubere t These tno 
difficulties aie masked by the apparent teeliuieal simplicitj' of the reaction, and 
only eome to light uhen, upon analyzing the results in comparison -with tlie Was- 
seiniaim reaction, one uncovers a high incidence of false positive or false negative 
1 esults 

In an attempt to eliminate, or at least decicase the importance of these tuo 
disturbing factois, the author recently de\ised a precipitation test,*** enibodjing 
(1) an optimum adjustment of the variables uhiclr control the aggregation, inso- 
far as these could be ascei tamed on empirical and theoretical grounds (2) the use 
of the eentiihige to facilitate aggiegation, and (3) the use of a neu sensitizing 
substance, coin germ steiol, as an adjunct to cholesterol The ad\antages of the 
test ueie stated to be (1) a greater sensitivity (2) simplicity of technic, as no 
titrations aie iiecessaiy, and the test mvohes the use ot only one tube, (3) an in- 
creased reliability, due to the ease of reading results, and the rvide margin of safety 
in the adjustment ot the reagents (4) convenience, as the antigen dilution keeps 
for at least three dajs, and the incubation time can be varied fioin one-half horn, 
for emergency tests, to as long as twenty-four hours, tor maximal sensitiMty, with 
foul hours as the routine meubatioir period, (o) cheapness, one cubic centimeter 
of antigen sufficing foi 50 to 100 tests 

The present paper is an analjsis of the results obtained with the test at the 
Johns Hopkins Hospital during the period August 10, 1931, to April 1, 1932 They 
are presented as statistical evidence for the sensitivity' and reliability of the leac- 
tion as claimed in the first communieatiou The material comprises 26,611 sera of 
a general dispensary' and hospital population, divided into two groups The one 
group consists of 10,383 tests on approximately' 1300 known syphilitic patients 
under active treatment or observation in the Syirhilis Ghmc of the Johns Hopkins 
Hospital The remaining 16,228 tests were on approximately 14,000 patients in 
the lemarndei of the dispensary and in the general hospital Tins group included 
2441 tests on children under fourteen years of age, some of whom weie under treat- 
ment for congenital syphilis 
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B^ei} set urn was tested b} a foiu houi ice boi Wassemann reaction and by 
the piecipitation test m question In addition, 1328 seia from Gioup 1 (syph- 
ilitic), and 1045 scid fiom Group 2 (geneial hospital and dispensary ) weie tested 
by the Kahn reaction The same individual vho lead the Wassermann results (a 
laboratory technician) also lead the piecipitation leactions Kahn test results 
MCie read by the authoi 

I Technic of the Tai tons Tests — 

1 The New Piecipitation Test —Antigen Fifty grams of diied povdeied 
beef heart (Difco) aie extracted at 37° C for fifteen minutes nith 200 e c of ether 
mth Intel mittent shaking The process is repeated thiee times and the ethei fil- 
trates discarded The poudei is then dried and extracted uith 250 e e of 95 per 
cent ethy 1 alcohol foi three to fir e days at 37° rvith repeated shaking The extract 
IS then filtered and the moist ponder rr ashed rruth 3 to 50 c c portions of 95 per 
cent alcohol The combined filtrate and washings aie evaporated dorvn to 250 e c 
One and a half grams cholesterol and 1 5 grams coin germ sterol are then added 
and dissolred by^ boiling, a final concentration of 0 6 per cent foi each The coin 
germ sterol can be obtained from the Digestive Pei-ments Company, Detroit 

Technic of Test The antigen is heated at 55° to 75° C for a few minutes to 
dissolve all of the sensitizer One and three-tenths volumes of 4 per cent NaCl are 
blown into 1 volume of antigen, and the miUcy suspension allowed to “ripen” for 
at least thirty minutes at room temperature Kept m the ice box, this suspension 
IS good for forty-eight to seventy -twm hours, gradually increasing in sensitmty 
Our routine pioeedure was to prepare the dilution twenty-four hours in advance 
This routine “aging” has since been prolonged to forty-eight hours 

The sera to be tested are inactivated at 56° C foi twenty- minutes To 0 4 e c 
are added 0 04 e c of the antigen dilution, the tubes shaken for two minutes, and 
placed at 37° C for four hours At the end of this tune, the tube is centrifuged for 
fifteen minutes at 1500 revolutions pei minute, and 1 2 c c of 0 85 per cent NaCi 
then added 

In a strongly positive serum, there is seen a very^ coaise aggiegation of the 
antigen with a perfectly surrounding clear fluid In a less strongly positive serum 
there are definite aggregates A negative serum remains opalescent, with a homo- 
geneous cloud of refractile particles Any intermediate result, in which the con- 
tents of the tube seem finely granular, lacking the watered-silk appearance of the 
negative leaetion, or in which there are a few nondescript particles, is read as 
doubtful All such doubtful results are reeentrifuged at higher speed after shak- 
ing , if the test IS really positive, the antigen forms a coherent white flake at the bot- 
tom of the tube The re-eentiifugation of any doubtful result is essential for best 
results 

Reports are made as positn e, negative, or doubtful 

2 Wasseimann Reaction —Antigen'^ Fifty grams of dried powdered beef 
heal t (Difeo) are extracted w itli 250 c e of ether for fifteen minutes at 37° C The 
ether fil trate is discarded The moist powder is washed on the filter w ith 100 e e 
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of ether, dued, and extiacted at 37° C foi foui dajs with 250 c c of 95 pei 
cent ethyl alcohol Aftei filtiatioii, the moist ponder is n ashed nith 100 c e of 
alcohol aud the combined alcoholic filtiate and nashiugs eiapoiated donn to 
75 e c Se^ enty-fi% e cubic centiineteis of absolute alcohol aie then added The ex- 
tiaet IS then sensitized nith 0 8 pei cent cliolesteiol and 0 b pei cent sitosteiol (8 
and 6 mg pei c c lespcctnelj ), which aic dissohed by boiling The sitosterol can 
be obtauied fioni the Digestne Feiments Company, Detioit 

Technic of Test The cleai seium is inactivated at 56° C foi twenty minutes, 
and 0 1, 0 1, and 0 05 c c lespectuely placed m three tubes Complement is pre- 
pai ed bj- poolmg the blood ot at least 4 guinea pigs, allow mg it to clot or ei night at 
ice boi. tempeiature, and centiifuging Two-tenths cubic centimetei ot a 1 12 
dilution m 0 85 pei cent NaCl are added to all three tubes 

The antigen is heated at 56° C foi a tew minutes to ledissolve excess sensitizei, 
and diluted by slowdv dioppmg one rohmie ot antigen, with shaking, into 200 
volumes of 0 85 pei cent salt solution * Tw o tenths cubic centimetei ot the dilu- 
tion aie added to Tubes 2 and 3, Tube 1 seiMug as an anticomplemeutarv control 
Two-tenths cubic ecutimeteis of salt solution aie added to Tube 1, making a 
total volume of 0 5, 0 5, 0 45, m tlie thiee tubes 

The tests aie then placed in the ice box foi foiii houis, followed by one-half 
houi incubation at 37° C Foui -tenths cubic centimetei s of a sensitized cell suspen- 
sion aie then added and the lesults lead aftei fifteen to twenty minutes at 37° C 
The sensitized cells aie prepared b}’’ washing citiated sheep’s blood with 10 
volumes of salt, and diluting the measuied packed cells wuth 32 volumes of salt 
solution The miiumal dilution of amboceptoi winch will cause the hemolysis of 
this suspension in one-half houi is then detei mined (0 2 cc of amboceptoi plus 
0 2 c e pel cent cells plus 0 2 c c 1 12 complement plus 0 4 c c salt solution) The 
3 pei cent cell suspension is then sensitized with an equal rolume ot amboceptor 
dilution containing 2i/k to 3 times this minimal hemolytic quantity Four-tenths 
cubic centimeter of the i esultaut 1 V 2 pei cent suspension ai e used in the test 
Reports aie made as positive, negative 01 doubtful 

3 KahnBeaction — ^Antigen w’as obtained fiomDi R L Kahn, to whom I ex- 
press my appreciation The technic used is exactly tliat described m his book on 
the subject, except that only one tube was used with a 1 S antigen seium ratio 
(0 4 serum + 0 05 e c of antigen dilution) 

II Sensitivity Results in a Known SyiyJiilitic Population (10,383 Tests) — 
a The results summaiized in Tables I and II aie selt-explanatoiy Fiom 72 
to 75 pel cent of the seia in a general syphilitic population undei actir e autisyphi- 
litic tieatment 01 observation, gave positive or doubtful piecipitation tests as com- 
paied with 58 7 pei cent foi the Wasseiraannt and 60 2 pei cent toi the Kahn le- 
aetions Even these figuies do not indicate the degree of gieatei sensitivity, for 
of those detected by the Wasseimaim aud Kahn, 7 7 pei cent and 6 2 pei cent le- 
spectir ely were doubtful , while a definite leading of positive 01 negative was made 


*A more sensitive antigen dilution can be prepared bj dropping 2 volumes of salt soIuUon, 
slowly and with shaking Into 1 \oIume of antigen and after a two- to fl\e minute intenal, adding 

tire '^®”'“Ti”Sen®atio°teSmica^l eiior (tlie use of unsterile citrate m Uio collecting of tlie sheep s 
AS cell suspension to be quite fragile o\er a period of at least three montlis Due 

blood) caused given for tlie positive W'assermami reactions are at least a per cent too 

lov^as " 11 appea?fra forthcoming analjsis of a second seiies of 30 000 tests 
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lu all except 1 6 pei cent of the precipitation tcstb The lai ge number of anticom- 
plenieutaiy sera m the Wassermanu leaetion in this gioup was found to be due to 
the presence in the serum of aisenicals inadceitentlj introduced in the collecting 
tube, such specimens being particulailj likely to be anticomplementaiy when al- 
lowed to stand at room temperatuie over the week-end 

The greatci sensitivity of the new precipitation test over the Wassermann and 
Kahn reactions (and w e wish to emphasize the fact that this is a comparatively sen- 
sitne Wassermann technic) , becomes clearly manifest when we note that the pre- 
cipitation test detected 15 3 pei cent (1594 sera) missed by the 'Wassermann reac- 
tion entirely and 13 4 pei cent missed by the Kahn while the reverse was true in 
onl\ 1 1 and 1 per cent respectively 


Table I 


CoiipAPisoN OF THE WASSEEitASx ASB Pbecipitatjox Tests IS' 10,383 Seea Peoai A Stphiutic 

POPCLATIOS USDEE TBEATHEST OE OBSEBV ITIOS' 



ABSOLUTE EELATIVE 

AGEEEMEST IGREEIIEST 

72 5 % 7 % 

FELATIVE ABSOLITTE 

DISAGREE DISAGPEE 

irEVPl7% irEKTl6 4% 

ASTI- 

COlIPLEilENTAEY 

2 5% 

Wassermann 

Precipitation 

2335 
22 0% 

± — ± — 

4" — ^2* 

28 5142 685 40 

0 3% 49 7% 6 6% 0 4% 

91 84 1594 

0 9% 0 8% 15 3% 

118 

11% 

Anticomplementary 
- ± — 

54 6 206 

0 5% 0 06% 2% 



POSITIVE 


DOUBTFUL 



ICEGATIVB 

Wassermann 

Preeipitation 


5300 = 51% 

7627 = 73 4% 


797 = 7 7% 

165 = 16% 



4020 = 38 7% 
2591 = 25% 




Table II 




CoupvEATivE Sensitivitv of the Kahx asd Althoe’s PsEcmiTATiov Tests 

SvpHiLmc Seea 

; m 132S 



ABSOLUTE 

AGREEMENT 

78 87c 


EELATIVE EELATTVZ ABSOLUTE 

AGEEEAENT DISAGEEEAEEST DISAGEEEATENT 

5 2%, 16% li.3% 

Kahn 

Precipitation 


“ ± *r 

“ ± T 

344 2 701 

26 97c 52 7 % 

— ± ■- 

65 4 6 

4.9% 0 3% 0 4% 

16 

12% 

177 13 

13 5% 1% 



POSITIVE 


DOUBTFUL 


NEGATIVE 

Kaliii 

Precipitation 

718 = 54Cc 
943 = 71% 


83 = 6 2% 

12 = 1% 


527 

373 

= 39 79% 

= 281% 


The contiast between the fine granular appearance of the positne Kahn tests 
and the coarse, readilj visible clumps of the precipitation reaction under discus' 
Sion was usuallj striking The recentnfugation of all tests about which there was 
le s ightest doubt contributed considerably to the clarity of the results and to the 
iparatvAc infrequency of doubtful reports 

-U expected corollaries of this greater sensitmty, (1) patients with 
^ p u IS under actu e treatment regularh continue to "ive a positu e uppi c ^ 
-t for weeks and ec en months after the -VTas-sermann h^as become negatu e , Q) old 
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cases of sj-phibs ■v\bose Wasseimanu lemaiiis weakly positi\e, ■vai’vmg between 
positive, negative, and doubtful fioin week to week, usually giie a peisisteutly 
positive piecipitation test , (3) many cases of sj’^philis, placed upon probation aftei 
one 01 two j eais’ tieatment, tiieii Wasseimaun baviug become and remained nega- 
tive, aie found to letaiii small cpiantities of leagin in tbeii seium, the pieeipitation 
test being peisistently positne 

In tins senes of 10,383 tests, tbeic was absolutely no evidence that eithei tbe 
'Wassermanu 01 pieeipitation test ba%e selectne sensitmtj foi paitieular clinical 
conditions Titi ation expei imeiits in oui bauds indicate that if i eagin is present in 
bigb concentiatioii, both tjpes ot test aie positne, if pieseiit in small amounts, tbe 
pieeipitation test may give a positive reaction when tbe 'Wasseimann leaction is 
negative Of 2612 tests in this gioup, m wbicb tbe tw o tests disagieed, tbe piecipi- 
tatioii test w as moi e sti onglj positu’c in 2370 It is iiei ei tbeless ti ue that a tew pa- 
tients weie encounteied in whom tbe Wasseimaun reaction was peisistentlj posi- 
tne the pieeipitation test peisistently negative This phenomenon could not be 
attiibuted to a selectne icactiviti of tbe foimei in paiticulai clinical conditions, 
foi tbe eases belonged to no one clinical gioup being a fair laiidom sample of tbe 
entiie senes of eases 

b Results in a Gene> al Hospital and Dispensai y Population ( 16,228 tests) — 
Tbe data summaiized in Table III again illustiate tbe gi eater sensitnity of tbe 
pieeipitation test, as well as its compaiative freedom from doubtful results Tbe 
total number of positive reactions in tins geueral group ot hospital and dispensary 
patients was 2117 (13 per cent), as compared with 1432 (8 9 per cent) for tbe Was- 
seimann reaction Tbe precipitation test detected 503 positive sera in which tbe 
Wasseimaun was negative, tbe situation was reversed in onlj 49, while tbe inei- 
denee of doubtful reactions rvas 0 7 per cent for tbe precipitation test, and 1 4 per 
cent foi tbe Wasseimann test 

Qualitatnely tbe same results were obtained in compaiing tbe Kabu and pre- 
cipitation tests in a small group of patients (Table IV) , the Kahn test proving moie 
sensitir e than tbe Wasseimann, but distinctly less sensitive than the precipitation 
test 

There w'eie at least 46 patients with clinically active srphilis in tbe general 
hospital dispeiisaiy gioup nerei befoic treated or examined in this clinic, in w'boni 
the first precipitation test was positne, while tbe first Wasserniann was negative 


Table ni 

Besults in a General Hospital Popitl-vtiox 10,228 Wasserjiann \nd Precipit vtiov Tests 



ABSOLUTE RELATIVE 

AGaEEiIB%T \GREEMEJ«T 

93 7% 1% 

RELATIV L \BSOLUTE 

mSAGREE mSAGHEE 

ME^T0 9% iIENT3‘i% 

A^TI 

COMPLEMENTARY 

1% 

VV isserinaniv 
Preeipitition 

13S14 

851% 

+ + ± + 

± + + ± 

13 1372 161 11 

8 5% 1% 

— ± — 

± - + 

93 58 503 

0 6% 0 3% 31% 

T 

49 

0 3% 

Anticomplementary 
± + 

70 3 81 

0 4% 0 5% 



POSITIV E 

DOUBTILL 


AEGATIVE 

"WassermaiiJi 

Precipitation 

1432 = 8 9% 

2117 = 13% 

232 = 14% 

120 = 0 7% 


14410 = 88 8% 

13991 = 86 2% 
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VVl ' - 

/o\ \s IS seen in Table V, tlieie is 
T VBI.E IV 

n.qPENSVRV POPLLVTION lOIO IC VUN 'M> 

Keseltsin Precipitation Tests . 


VBSOEETE 

agreement 

95 8% 


kee atia e 

agreeaient 
0 0% 


kel atia e 

DI8 agreement 
1 8% 


VRSOLETE 

disagreement 

2% 



Table V 

r. \ Positive Precipitation Test, and a Xega 

.9 CASES GP 

' ~ ~ ~ TOTAL 


CLINICAL CONDITION 


■WASSER 
MANN 
REACTION TEST 


1 ^^ImIre neoro aortitis gemma KEEA bone, 

PRECIPI CON PRIMARY TITIS, 

TATION \L Oa SEC STPHIL IRITIS 

‘ OVDART AOBCIC 

insuific 


anticomp 


1 

2 


1 

1 

1 


9 

3 

3 


1 

1 

1 


1 

2 


24 

9 

13 


a. .... 

numerous diserepancies between the Wassermaun and precipitation tests dne actn- 
alli to the greater reactivity of the latter with syphilitic seta only, o, , are they due 
even in part to nonspecific reactions with noi mal nons:^hihtic sera 

A Doubtful Eeaciions—ks reported in this laboiatoiy, doubtful reactions 
include any test m nlnch, whether because of adventitious particles in the serum 
(diit, denatured protein), dirt in the tube, oi indefinite aggregation of the lipoid 
particles, no definite evaluation of the test in terms of positive or negative is pos- 
sible Any report of doubtful is thus not a diagnosis hut an admission on the part 
of the laboratory that a definite repoit could not be lendered, calling for a careful 
serologic and clinical check-up If all subsecpient tests are negative, the original 
doubtful report is presumablj due to some teebmeal factor If subsequent tests 
prove positive, or if the patient presents cluneal evidence of syphilis, the doubtful 
reaction indicates that the serum contained minimal quantities of circulating 
reagin not enough to giv e clcai -cut aggregation j et enough to cause snggestiv’c 
clumping of the lipoid pai tides One of the points of supeiioritv of the precipita- 
tion tot under discussion is the comparativ elv small incidence of dubious lesnlts 
(1 140 in the general hospital 1 65 in the known svpluUtic group) as compared 
with an incidence of I 70 and 1 13 for the ^Yassermann reaction In the total 
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senes of tests, oue out ot e^ex^ 26 was Wasseimanu oi Kahn doubtful, uhile only 
one ni eveij' 107 gave a doubtful piecipjtation test 

That such doubtful lepoits cannot be ignoied is shouu bj the fact that of the 
241 doubtful piecipitation tests m ■which histones weie available foi study, 179 
iveie on patients pieviously diagnosed as syphilitic and treated, 165 of the tests 
being on patients undei active tieatment, that 4 moie of the 285 piesented definite 
clinical cMdenee of syiihilis, that 13 more ncie Wasseiniann positive either at the 
time of the test or upon subsequent tests , in othei w ords, that at least 212 of the 
total gioup weie piobably s-vqihilitic (Table VI) The incidence of false doubtful 
leactioiis (leactions on patients piesenting no clinical evidence of syphilis, and in 
•whom all subsequent tests -weie negatne), in the eiitiie senes nas less than 1-1700 
(0 06 pel cent) , if the calculation is based on the geneial hospital gioup alone, it 
was 1-600 Neveitheless, it must again be emphasized that a single doubtful re- 


Tvble vt 

As ALISIS OP THE 10,129 POSITINB AND DoUBTPUD PBECIPITATION HhACTlONS IS 26,011 Tests 



' 

o i 

! ^ ; 
1 ^ ' 

S 1 

o 

d 

o 

c, 

to 

! s 
II 
> , 

: 

< 

1 

^ 1 
CO ^ 

til p 

A 2 ^ 
p « 3 

r* M 

W S 

^ ^ z 
iS ° & 

S a « 
5 S CO 
- 6- 

S' 

- ^ 

os 03 

2 e 

Ife A 

M ^ ° 

5 O 

5 (*• S 

a s 
jg ? e; 

00 

o 

-3 O 

5 

p ^ 

g§ 

5 5 

2 

o to 

t 

c ^ 
2 ^ 
w £ 
o ^ 

^ p 

li 

3 w 
2 ^ 

09 ^ 

O 

it 

is 

2 « S' 
S 5 3 

J 

(ti < 

< 

o 

fN 

J CC 

P o 
5 2 

e 2 
5 ^ E 

2 ^ 
iis 

p ^ z 
p » P 

gT P w; 

>* 

< ^ ! 
e-* as 

2S 

I 

< 

22 

cc 

a 

o 

s 

< 

Jl 

« 

< 

ib 

U 

o 

Z 03 

2 o 
o - 

3 ^ 

P < 

2 ^ 

2 o 

Positive 

Precipitation 

Test 

9S44 

i 

i 

9476 

i 

1 7027 

1372 

62 



SS 

9427 

70 

1 2S 


Doubtful 

Precipitation 

Test 

285 

I 

241 

105 

11 

4 



16 

212 

29 

11 

1 1750 

Total 



7,792 

1,383 

66 

94 

249 

104 

9,639 

99 

39 

1 600 


poit pel se is not diagnostic or even piesumptive evidence of syphilis unless sup- 
poited by chnical or fuithei serologic proof 

B Technical False Positive Beactians — In any large laboiatoiy, no matter 
what the technic used, it is inevitable that theie be a certain number of technical 
false positive leactions, positive results obtained on piesumablv nonsyphihtic in- 
dividuals in whom all subsequent tests are negative The possible causes for false 
leactions m a piecipitation test aie numerous and varied adventitious particles 
of diit or denatured protein m the seium mistakenly mteipieted as lipoid aggie- 
wates , mislabelled specimens , erioi in the dilution of the antigen and in the amount 
added, etc The moie delicate the adjustment of the reaction, the more numeious 
are the technical pitfalls, and the higher the incidence of these eri ois in techmc and 
interpi etation Conversely, if a given reaction is ehaiacterized by a wide margin 
of safety m the adjustment of the reagents, tune of incubation, ete , theie are coi- 
lespondingly fewer technical false positne reactions Although they may be- 
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studio IV SEGOLOGE OF SEGmiK 

leaction betoie lusulutmg ticatment, 

ie.d.l> detected by tepealmg , „„pa.rs tbe value o£ auy test 

toobtsliaumciduceoEsueh *'“f' ’ t.ve reactions m the gene.al hos- 
The .ncidencc ot these tcchn.eal false posit. ^ 

pital, excluding the gioup ot syp " dj,, total senes of 26 , 6-11 sera, .t 

eeiit (Table VII) « '““^“lus 's a r-iQu om flune, .nasmneh as many of 

becomes less than 1 600 ’^'■“ “^^““^otiecd have been found tube seroposi- 

these cases had only one i epcat test and may 

Table "VII 


O * 

j 5 g 

2 . Is 

^ Id 
* ^ ^ 

^ ZcJ 

2 2 
G S 

q O r-t 


anticomp | + | 

Total Preeipitahon \ 
positive and Wasser j 
maun inconclusive I 


S03 411 174 37 

161 117 43 15 

81 47 16 15 


745 575 


anticomp ± s’ 

Total Precipitation 
doubtful and Was 
scrmann inconclusive 109 

Grand total 854 


50 69 

29 17 

13 2 


651 249 


330 54 

106 11 
41 5 


477 70 

27 27 

8 2 
1 


16 36 29 
104 513 99 


1 700 
1 6000 


Uve on repeated tcst.ng , for .t m character.st.e of a eahly pos.t.ve sera of syphd.t.c 

patientstojieldinconsistent.varyingiesultsuponrepeatedtess , 

We believe this result compares more than favorably intli tests currently 
used It IS mle.estmg to note that the incidence o! technical false positive and 

doubtful Wassermann reactions was 1 900 and 1 500 respeet.c ely, fo. the general 

group (Table VIII) To aU intents and pui poses, therefore, tlie pi ecipitation test 
IS almost as reliable as tbe Wassermann test used m our laboratoiy as regards teeb- 


nicdl false positive and doubtful leactions 

C Btological False Positive Beaclions — These figures, boweser, supply only 
a partial ans^^ cr to the question of specificitv What interpretation is to he placed 
upon a pcisistentU pObitnc pi ecipitation test in the absence o£ clinical signs of 
s} phihs i Does such a series of tests ni^ ai iabl\ indicate the pi esence of s^^philis , if 
not, \\ith ^^hat frcqueiiL^ is it obtained in uons^ plulitic indiMduals^ I'or reasons 
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Table Vin 


Av.vL-isis OP THE Tests iv the Geaekal IIobPiTAL vn» Displssvk-v in Which the Was 
SEE itWNT W\s Wore Stronola Positive Than' the Precipitation' Test 
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3 
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o 

£ 

5 
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o 
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J2 
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O O' 
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X 

< 

O 

y 

>*♦ 
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g ^ 

5 A -0 

a 3 = 

3 

^ -Q 

z: A 

3 3 2 

u. I 


49 

32 

10 

O 

5 

2 

19 

o 

11 

1 900 

+ 1 


11 

0 



0 

1 

7 

2 

' 0 


Total Wassermaiin 











pobitivo aud precip 

1 










itatiou incouclusive ! 

60 

41 

10 

2 

11 

3 

26 

4 

11 

1 900 

+ 


13 

12 

6 


1 

1 

S 

b 

o 

1 6000 

± 1 

+ 1 

oS 

37 

o 

2 

1 

4 

12 

11 

14 

1 525 

Total Wassirunun 











doubtful 

and preap 











itation jnconclusive 

71 

49 

11 

2 

o 

0 

20 

13 

16 

1 500 

Grind Total 

131 

90 

21 

i 

4 

13 

s 

46 

17 

27 

1 325 


Mhidi Tvill appeal in the follow mg discussion, no absolute ansiiei to these questions 
IS now possible, not onlj foi this leaction, but foi any laboiatoij test for sjTphilis, 
including the Wasseimaun leaetion Based on thiee distinct lines of eiidence, 
ho-ueiei, the author beheics tlie foiiuei statement to be tiue that a repeat edUj 
poi>ittve pi ecipitatioii i eaction is as i eliable a ci iter ion of syphilitic infection as a 
I epeatedly positive Wassci iiiann i coition and any patient giving persistently pos 
itive tests from a leliablc laboiatoi y is to be loiisidei cd sijpliihtic, even in the face 
of a negative Wassei manii i eaction 

1 In the fiist place, among 189 applicants foi the blood tiansfusion donoi 
listjtheienasonh one positive lesult theiemaindei being eutii el} negative That 
one ease was found to have a dai kfield positive chanci e Onlj bj testing thousands 
of such subjects, in vhora the incidence of sj'philis is almost ml uill ve aiine at 
any iiieontio\eitible conclusion as to the absolute speeificitv of this oi anv othei 
test foi sj'philis, including the Wasseimaun i eaction These 189 eases alone, 
although suggestive, aie too small a senes to justifv anj definite conclusions We 
pioeeed vith moie mdiieet and eoriespondmgly less eonelusne evidence 

2 Among 946 white patients admitted to the pm ate uaids, oi obserNcd in a 
pay diagnostic clime, patients in whom the meidenee of sjphilis is louei than in 
othei hospital gioiips, theie weie 19 cases uith a positne and 7 mth a doubtful 
Wassei manu 1 eaction Of these, 2 and 2 i espectiveh pi oved to be technical ei i oi s, 
subsequent piecipitatiou test and Wasseimaun tests being negatne In 4 others 
(1 positive and 3 doubtful leaction) the test had not been lepeated and no deduc- 
























































EVGLE STLDIES IX £.EROLOG\ OP SYPHILIS 

tion can be drawu from them There lemamed foi study 17 cases sMtb a peisist- 
enth positive Vassermann test The chmcal analysis of these cases is gneu in 
Table IX As is theie shown, in -i (23 pei cent) of these there was neither historc 
nor clinical ei idence ot sypluUtvc infection 


Table 


AssLvsis or KESeLT :3 is 9-16 White Pctiests is the Pan ate Wards or Pispessapi , Saow- 
isG Thvt a Peesistestly PosmiB Peecipitatios' Test, Eies is the Face oi a 
Xeoative Wassepm ass Beactios, Is as Beliable a Cpiteeios op Syphilis is a 
PosmiTS Wassepmaxs Ke-ictios 



TOTAL 

^0 

TECHSICAL 
EEPOa (POS 
ITIVB OX 
ONE OCCA 
SlOX ONLY) 

CLINICAL 

EVXBENCB OT 

STPHILtS 

DETINITE 

histoet of 

SYPHILITIC 

INFECTION 

and TPEAT 

:hent 

1 

SYPHILIS 

peobable 

feom; his 

TO&Y OB 

PHYSICAL 

FINDINGS 

NO CLINICAL EV 
IDENCE NO HIS- 
TORY OF INFEC 
TION OP TREAT 

ment (latent 
syphilis) 

Wassemann posi 
ti\e, precipita 
tion test positive 

17 I 

0 

8 

O 1 

! 


1 

Wassennann posi 
tive, precipita 
tion test negative 

2 

1 

1 

2 

0 

0 


0 

- 

Precipitation teat 
positive, Wasser 
mann negative oi 
doubtful 

1 

9 

2 

1 

3 

1 

9 


Accepting the piesent-day evaluation of a persistenth positive Wassermann 
reaction as pathognomonic of sj-philis in a tempei ate climate, it would thus appear 
that about one-fourth of all the "Vrassermann positive cases m this selected series 
of v\ ell-to do individuals hav e a latent infection, latent even to the point of lackmg 
a instorj of infection Ev ery one of these Wassermann-positive cases gave a posi- 
tiv e prec ipitation test In addition, in the 946 patients there were 8 eases in which 
the Wassermann was first negative or doubtful, and the precipitation test persist- 
entlv positiv e Tw o of these presented definite chmcal and serologic evidence of 
sj phihs , another was later found to he Tt' assermann positiv e , in another ease there 
was a definite history of antisvTphilitic intravenous treatment , another later gave a 
doubtful lYassermann and was chnicallv and bv x-ray findings, probahlv a case of 
SJ phihtic aortitis , another had a hepatitis which cleared under potassium iodide, 
and had impaired hearing as well , and in onlj two cases out of 8 was there no evi- 
dciice or historj of sj-pliilis, ayptoximatebj the same pi oporiwn noted in the Was- 
sei maun positive gi oup 

3 Fmallj, a chmcal analvsis of 194 uuselected cases in the general hospital 
uul dispensarv population in winch the piecipitation test was pcrsLStentlj positiv e 
and the origin il Wassemami inconclusive, showed that 46 presented elmical evi- 
dence of scphilis, 84 otlieis weie found to be "Wasseimann positive upon repeated 
testing, 20 others gave a definite history of having lecencd antisyphihtic treat- 
ment the inajontv m our own dispensary , m 7 otlicis sv plulis was probable on the 
1) tsis of the histori and cl, meal findnigs In all 157 cases (Si per cent) presented 
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inoze 01 less definite evidence, eitliei in tlieii liistoij, clinical examination, oi snb- 
sequent Wasseimann tests, of sjqihilitic infection (Table X) 

Table X 


Clixical Axalasis of 19t Unselectld C\ses in the Genfiml Disiensvev iSD Hospital in 
AVnicn TUB Precipitation Tent AVas Peksistentlx Positive, and 
the Initial AA'assermann Inconclusiae 


■\VASS 

PRECIPI 
T VTIOV 

TEST 

i 

TOTVL 

NO 

SAPIIILIS 

PREVIOUSLY 

DIAGNOSED 
AND TREATED 

CLINICAL 

EVIDENCE 

OP 

SAPIIILIS 

XXASSER 
MANX SUB 
SEQUENTLX 
POSITIVE 

SYPHILIS 
PROBABLE i 

IR03I history; 

OR CLINICAL 
FINTIINaS 

NO EVIDENCE 

OP SYPHILIS 
(PROB UJLY 
LVTENT) 


+ 

112 

14 

■1 

43 

5 

26 

Anticompl 

4- 

24 



13 


O 

+ 

+ 

oS 

6 


28 

O 

9 

Total 


104 

1 

20 

1 46 

i 1 

84 

7 

37 (19%) 


These tbiee lines of evidence aie considered adeqnate pi oof foi the contention 
that a persistently positive pieeipitation test, ex en in a patient xxhose TVassermann 
1 eaction is negative, is as definite e\ idence foi the pi esencc of sjqihihs as a positive 
Wasserinann i eaction 

suini VRY 

The floeculation test devised bx’’ the authoi has pioved to be consideiablx moie 
seiisitixe than eithci the Wasseimann oi Kahn leaction detecting 75 pei cent of 
10,383 knoxvn sx'philitic sei a, as eonipai ed xx ith 58 7 and 60 2 pei cent foi the Was- 
seimann and Kahn reaction It is compaiatix'-ely liee fiom doubtful results, oiil 3 '' 
one in 137 tests (0 7 pei cent) being dubious, as compaied xxitli 1 4 pei cent foi the 
Wasseimann and the Kahn leactions 

In a general dispensarj’- and hospital population (16,228 tests), there xveie 
2117 positix'e pieeipitation tests, as compaied xvith 1432 positive Wassermann re- 
actions In at least 46 nntieated eases of clinically active sjqihilis, the precipita- 
tion test xvas positix'e, xxith the Wasseimann negative oi doubtful 

The incidence of technical false positix e and false doubtful reactions in 16,228 
tests in a general hospital and dispensaix’^ population xvas 1 400 and 1 600 lespec- 
tivelj' In approximately this piopoition ot cases some eiioi, either of interpreta- 
tion 01 teehuic, led to a positix’e oi doubtful report on a patient presenting no exi- 
denee of sj^phihs, and in xvhom all subsequent tests xveie uegatix’e On the other 
hand, a peisistentlj positive precipitation test xx'as found to be as reliable an indi- 
cation of sj-philis as a positive Wasseimann reaction In ISS selected individuals 
piesumablj’^ nousyphilitic there xvas not a single positive i eaction, m 946 private 
patients, there xxeie only 8 xvitli a peisistentlj’- positive pieeipitation and a negative 
or doubtful Wasseimann Six of these piesented clinical signs, a definite histoiy 
of syphilitic infection, oi a subsequentlj’- positive Wasseimann i eaction The pio- 
poition (2/8) of patients in this group xvho gave neithei historj* noi climeal signs 
of sjqihilisis almost exactly the same as m the Wasseimann positive patients of the 
same "loup (4/17) Of 194 patients in the geneial hospital xxhose pieeipitation 
test xx^s peisistently positive, though the Wasseimann xxas at fii-st negative or 
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doubtful, full’s 80 pel cent gave clinical e’sideuce of sj-philis, had a definite histoiy 
of antissTihilitic tieatment, oi ueie latei found to have a positne 'Wasseimann re- 
action A persistently positn e pi ecipitation test, e\ en in a patient -whose "Wasser- 
mann is negative, is theiefoie behei ed to be as rebable a ciiterion of syphilitic in- 
fection as a positne 'W'assermami leaction In the opinion of the author, it is m 
itself sufficient evidence foi the diagnosis of syphilis 


SOilE PEOPERTIES OF PNEIjAIOCHOLIN, A BIOCHEMICAL ANTIGEN* 


Edwin- E Ziegler, A B , M D , D N B , Boise, Id sho 


T his papei deals -svith a neu bioehemieal substance which has been named 
Pneumochohn This name has been deiived from the fiist part of the word 
pneumococcus and from the chemical substance, cholic acid Pnenmocholin it- 
self IS a substance of unknown chemical structuie piodneed by the lysis of 
pneumococci m one of the bde salts It is piobably a protein cleavage product 
Some detailed data on the properties and production of pneumochohn are given 
m this paper Pneumochohn has been developed as the c u l min ation of more 
than two years of work and study in an effort to find some specific antipneumo- 
coccus agent This substance has been found to be nontoxic, easily piepared and 
possessed of marked antigeme propeities, producing a high degree of immunity 
m animals against infection ivith the pneumococcus 

REITEW OP THE LITERATURE 

It was discovered in 1900 bv I^eufeld^ that pneumococci were soluble in bile It was later 
found that the bde salts, which are conjugate ammo acids (ammo chobc aeids), were the con- 
stituents of bde responsible for the pneumolytie properties of bde 

From tune to tune various workers tried the bde salts m a therapeutic maimer agamst 
lobar pneumonia and other pneumococcus mtections 

BarjoU treated four men of the black race who were snffermg from pneumonia with a 7 per 
cent solution of sodium taurocholate, containmg 2 per cent of magnesium sulphate, mtravenously 
He reported his results m 1928 

Another mvestigator m this field was A Castellanos v Gonzalez^ who reported his work m 
several papers durmg 1929 This worker treated three chddren snffermg irom empyema by m- 
jecting bde salts intrapleuralh He also treated a patient havmg menmgitis and one suffering 
trom Pneumococcus septicemia He reported his results as bemg verv good 

Earlj in 1930 the author treated three cases of tvpical pneumococcus lobar pneumoma with 
bde salts intraieuously ‘ This work brought out the tact that although the bde salts were ef 
tectiTc in rapidlj termmatmg the pneumococcus mtection, their local toxic action on the veins 
at the site of mjcction was too great 

AA ork was then directed towards finding a derivative ot the bde salts which would haie a 
maximum pncumohtic power and a minimum toxic action on animal tissue This led to the in 
icstigation of sodium dehvdrocholate which was the subject or a paper published m June, 1931 = 
It w IS tound that sodium dehvdrocholate dissohed pneumococci when thev were taken directly 
trom tin anmial body but laded in dissohiiig pneumococci that were grown in artificial culture 
media Sodium dehidrocholatc has not vet been tried in cbmeal work 


*l ecUieU for publication June ,3 1S32 
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Earh in 1931 ivork iias <lone iMth sodmm dehjdrocliohte to determine its effect on pneumo 
COCCI and on tissues The results of this Mork ha^e been reported* It ms diseoiered in this 
Mork tint pneumoeoeci nlien trcited -with sodium elelndroehol ite stimulated a degree ot ini 
uiuinti nheu injected into ribbits These cheniieallj treated pneumoeoeei uere found to possess 
antigenie properties which other tipes ot pneumoeoecus \ leeines do not haie Adequate elimeal 
trial ot this particular bile salt deriiatne, sodium dehj drocholate, in the treatment ot pneumo 
coccus infections has not been made 

III 1930, Hoss published an import iiit p iper ’ In this he described the use ot bile salt dis 
soiled pneumococci to produce a high degree ot luimuiiiti in r its lie fed the bile salt dis 
solved pneumococci to the rits m their food Boss also used inaeerited ind hjdroehlorie acid 
treated pneunioeocci in his work, but these became bile tre ited when thei reached the animals’ 
duodenum These 1 itter two prepar itioiis of piieumoeoeei were also reported to Ji i\e given some 
what less effective results th in the pneumoeoeei treited with the bile salts uiitiillv 

Elton bj his work’ has shown that patients vvatli lobir pneumonia h ive increased icterus in 
dices and positive Van den Bcrgh testa IIis work shows that bile constituents arc inerciscd in 
the blood of such eiscs, which supports the theorv that bile salts are import iiit in the recoverv 
niech niism 

ENPERIilENTAli WORK 

The tvoik of this papet deals with the piodtictioii ot pueumocholm, the ef- 
fect of pueumocholm m the animal body, and othei piopetties ot pneumochobn 

PRODI CTION OP PXEUitOCHOLIV 

Many obstacles had to he oaeicomc m the pioduction of pneumochobn 
Iiaigo amounts of pneumococci aie needed and the pneumococcus does not gioM 
A eiy luxuiiantly in aitiheial media 

The piopagation of the pneumococci Avas eftected by gioAsmg them on 
blood agai The plates a\ ei e uIaa avs lieaA ily moeulated 

Pneumoeoeei used in the pioduction ot pueiimocliolm a\ eie tiaiisfeiied fioni 
the blood agai and giOAv ii m a tjpe of lioimonc bioth This bioth a\ as made as 
f olloAv s 

Aleat extract 3 gm 

Peptone 20 gm 

Sodium chloride o gm 

Distilled water 1000 c c 

These nigiedients aie placed m a flask, then tivo pieces (about two cubic 
inches) of fat-fiee beef lieait oi A’cal aie added The flask and nigiedients aie 
noAv placed in the aiitoclaAC toi fitteeu minutes at 15 pounds’ piessuie Adding 
the meat ni this niannei lessens the amount of piecipitate that is foimed in the 
media Aftei lemoAung the flask fiom the autoclave the media is adjusted to a 
Pn of 8 4 and alloAved to stand oveiniglit The hi otli is iioav decanted and ponied 
111 smallei flasks oi tubed A chip ot mai blc is placed m each tube oi flask and 
the bioth IS agam aiitoclaAcd at 15 pounds’ piessuie toi tweutA niimites The 
standaid hoimone hi oth is not a eiy satisfactoiy as it usually contains moi e pi e- 
cipitate, hut it gioA\ s the oigainsms Avell Ascitic fluid hi oth and seiuiii hi oth aie 
excellent foi gioAi’ing the pneumococci 

The bioth is uoav inoculated Avith pneumococci Tins is done bj cutting out 
a square of media AVith a platinum Avne loop fiom a blood agai plate eontammg 
pneumococcus colonies and plnemg tins piece ot media ni the hioth 
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ilavinium pneumococcus giowth is usually obtained in foity-eigbt houis 
at 37^ C 

This pneumococcus biothcultm CIS now filteied tluougb a sterile, coaise papei 
filter into a steiile flask This lemoi es any solid particles oi piecipitate fiom the 
broth and allows most of the oiganisms to pass thiough The pneumococcus 
broth cultuie is now placed in centiifuge tubes and centrifuged at high speed 
until the bioth becomes cicai and the oiganisms are piecipitated m the bottom 
of the tube The broth is now pouied out of the tubes oi diawii out wuth a- 
vacuum pump The ccntiitiige tubes aie lefiUed with the pneumococcus bioth 
cultuie and the pioeess repeated until enough pneumococci aie obtained, packed 
111 the bottom of the tubes The centrifuge tubes and contents aie kept sterile 
w ith caps Papei caps wei e used m this w'Oik 

When the last portion of broth has been removed from the eentiifuge tubes, 
the pneumococci are lesuspended m 0 85 per cent sodium chloride solution eon- 
taming 2 pel cent of sodium taurocholate * The ceuti ituge tubes are now placed 
in the uicubatoi foi twenty-foiii hours This pioduct is pneumochoiin and is 
leadj’’ for intravenous mjection It is well to seal the pneumochoiin in ampules 
for latei use 

In the above woik 30 c c of a solution of sodium tauiocholate 2 pei cent and 
sodium chloride 0 85 per cent was added to each 0 1 c c of packed organisms 
The bile salt, sodium taurocholate was selected for this woik because it is the 
least toxic of the natural bile salts, is eftective lu producing lysis and is leadily 
available commercially ilany of the chohe acid salts oi conjugates would be 
ai ailable to pioduce pneumochoiin 

Pneumochoiin itself has a ceitam solubility and if made too coneentiated 
will produce a cloudy suspension and gradually precipitate This usually hap- 
pened w'hen the above pioduct was placed m the lefrigeiator On mild heating, 
solution would again take place Further puiification of pneumochoiin can un- 
doubtedly be effected by taking adi antage of its lelatii e insolubility Purthei 
quantitative work and othei chemical expeuments wiU have to be performed m 
Older to standardize pncumochohn 


VXTIGESIC EFFECT OF PXEEMOCHOLIV IX THE VMilAL BODY 

Due to the amount of w ork involved, experiments thus fai have been con- 
fined to Type I pneumococci 

Vuulcnce was maintained by iccocenng the pneumococci from the control 
lahbits which died, oi by passing the oiganisms thiough mice 

Viuilent pneumococci as used in the expeuments iveie recovered from an 
animal d j mg irom a pneumococcus nift ctvon The oi ganisms wei e passed from 
the ammal to a blood agai plate, to bioth Xo rnoie artificial giowth than this 
was allowed The broth was then used to inject the expeiimental animals 
Incubation m cccij case was for twcnty-foui houis In inoculatin'- broth it 
was toimd eftoctu t and idiable to cut a small squaie fiom the bloodlurar nl’ate 
with a platinum wue loop and to tianstti this block ot media to the° flask of 

“ in Oils «orU «as obtalnoC fro„. the DUco LaSoratorles 
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bioth If onlj- small amounts of pneumocoeei aie tiansteiied, sometimes gioisth 
will not occur Foi this leason the abo\ e method is used 

The oigamsms used in this woik w cie obtained in puie cultuie " When the 
oigaiiisms were leceived they weic passed thioiigli mice to enhance then miu- 
lence The identity ot the oigaiiism was cheeked ciiltuially, seiologically and 
tested foi bile solubility 

Rabbits which died wcie autopsied in each expeimieiit and the pucumococu 
lecoveied by stieakiiig on blood agai plates 

Caie was taken to have but one vanable tactoi in each cvpeiiment 

Injections weie made lutiaveuoiisly The pneiunochobn uas made in the 
manuei dcsciibed above 

The labbits used in the following evpeuments ueie of faiily unifoim size, 
langing fioni 2 to 3 kg m weight Theietoie the factoi of weight w'as iguoied 

EXPLUIJIEXT I (table I) 

Effect of Pncumocliohii (I iie ^[nmte Experiment ) — Thu cMiermient was performed to 
see if piicumocholiu would saie rabbits Irom pucumococei whtu tin. two were administered intra 
venoush at about the same tmie As the experiment shows, the pntumochohn did not protect 
these rabbits 

On the hypothesis that a eertain length of time ivas necessary lor t!ic pneumotholm to 
stimulnte the production of inununity the lollowing espenments were undertaken 


TiBLE I 

Effect op PvEoiiocnoLiv (Five AHnute Experimest) 


BABBIT j 

FEBUUVRT 3, 1932 

PNEUirOCHOLIN 

1 

PSEUitOCOCCJ* 

RESULT 

DATS 

1C 




D1 

2 

0 5 c c 

Interval 


D1 

3 ' 

0 5 c c 

5 Mm 


D1 

i 

0 5 c c 


■Hi 

D2 


•Twenty-four-hour broth culture Type I Injections made Intraxenouslj 
C = control D = died 


EXPEREdENT TL (t VBLE H) 

Effect of Pneumocholm (Seieii and Ktne Pay Experiment ) — It was found that pneumo 
cholin produced an immunity to large fatal doses of pneumocoeei when they were inyected seven 
and nine days following the pueumocholin The test rabbits in this experiment were not made 
sick by either the pueumochobn or the fatal doses of organisms The control rabbit died in two 
days 

The pneumocholin used in this experiment was seven dais old It was kept in the refrigera 
tor in a cotton stoppered flask 

EXPERIMENT HI (TABLE Hi) 

Each of Immunity in One or Two Days — When Experiment H revealed the fact that pneu 
mocholm produced a marked immunity against pneumococci, it was thought desirable to deter 
mine as accurately as possible just when the immunity appeared To this end Experiment HI was 
performed to see if any immunity developed in one or two days This experiment proved that no 

pneumococci were obtained from the Mulford Laboratories of Sharp X Dohme 
Philadelphia Pa 
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demonstrable immunitj ^as developed in this length of time Experiment IV .^hich 
considered the most important experiment in this ^^ork It sho^^3 ^ery definitely ivhen the im 
munity induced by pneumocholin appears 


BABBIT 


5 

6 

7 

8 

9 C 


Table II 


ErrECT OF PvEUitocHOLi'T (Seven vndXinfDax Experiment) 


FEBRUARY 9, 1932 INTERVAL 

PNEUMOCHOLIN D AYS 


PNEUMOCOCCI 


Ice 
2 c c 

1 c c 

2 c c 


7 

9 

9 


0 2 c c 
0 2 c c 
0 I c c 
0 2 c c 
0 2 c c 


Pneumocholin used was made on February 2 1932 , . ^ , 

•Twenty-four-hour broth culture of pneumococci given Intravenously 
S= survived C = control D = died 


RESULT 

DAYS 


S 

S 

S 

s 

D2 


Table III 


Lack of Immunity in One or Two Days 


EABBIT 

FEBRUARY 22, 1932 
PhTlUMOCHOLIN 

INTEEVAIj 

DAYS 

PNEUMOCOCCI* 

BESUDT 

DAYS 

10 

2 C C 

1 

0 2 C C 

D 1 

11 

2 0 c 

1 

0 4 c c 

D 1 

12 

5 c c 

1 

0 4 c c 

D 1 

13 

5 c c 

2 

0 2 c c 

D 1 

14 

0 c c 

2 

0 4 c c 

D 3 

15 

4 c c 

2 

0 4c c 

D 3 

16 C 



0 2 c c 

D 2 


•Twenty-four-hour broth culture pneumococci Tjpe I Injected Intravenously 
C = control D = died Pneumocholin made on February 2 1932 


EXPERIMENT IV (tVBLEIV) 

Immunity Appears Between Three and Four Days — This experiment was devised in order 
to determme when immunity appears following an mjection of pneumocholin Injections were 
made intravenously After giving pneumocholm, intervals of from three to seven days were 
allowed to elapse, and on each of these successive days a group of rabbits includmg a control, 
were given fatal doses of organisms 

The experiment showed that immunity began to appear on the third day and on the fourth 
day was great enough to save all the test animals 

Tile organisms used were very virulent and were given m doses designed to kill the controls 
in a short tune This was necessary to make the results of the experiment clear cut 

-V series of experiments done at different times liavc been collected here as Experiment TV 
In this paper there are nine experiments which are clear cut and show definitely that pneumo 
cholin produces a marked immunity to the pneumococcus These experiments confirm each other 
in cverv instance where four davs or more elapse after uijecting pneumocholin 

EXPERIMENT t (TABLE t ) 

Immunxty Present After JO Days — This experiment was pertormed to determme if the 
immunilv to pneumocotci, induced bv the pneumocholin, lasted for an appreciable length of time 
The experiment shows conelusivelv that the immunity which these rabbits acquired m Experi 
meut II was still present lortv nine d ivs liter Since the immunitv was so definite after this 
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Table IT 

iMilUMTY APPEABS BETWEEN THREE AND TODP DaIS 


RABBIT 

PNEUilOCHOLIV 

l^TZPTAIi 

DAYS 

PN'EUitOCOCCI* 

RESULT 

DAYS 

1 

17 

2 c c 1 

1 

i 

3 

0 3 c c 

s 

IS 

2 c e 

3 

0 3 c c 

D2 

19 C 



0 3 c c 

D1 

20 ; 

2 c c ' 

4 

0 3 c c 

S 

21 

2 c c 

4 

0 3 c c 

S 

22 ' 

2 c c 

4 

0 3 c c 

S 

23 C 



0 3 c c 

D1 

21 

2 c c 

5 

1 0 2 c c 1 

S 

25 

2 c c. 

5 

0 2 c e 

s 

26 C 



0 2 c c 

1 D1 

27 

2 e c 

6 

1 c c 

s 

28 

2 c c 

6 

1 c c 

1 s 

29 

2 c c 

6 

1 c c 

s 

30 C 



1 c c 

D4 

31 

2 c c 

7 

0 3 c c 

S 

32 

j 2 c c 

7 

0 3 c c 

S 

33 

2 c c 

7 

0 3 c e 

S 

34 C 



0 3 c c 

D2 


•T^^ent> -four-hour broth culture Tjpe I Injected intra\ enousli 
C = control D = dieU S = sur\l\ed 


Tvble V 

IiiiitrMTY Present Aftes Forty Xine Days 


RABBIT 

FEBEUARY 9, 1932 
pneumochold; 

IXTEPVAL 

DAYS 

MtECH 30, 1932 
PUEUMOCOCCI* 

RESULT 

DAYS 

O 

— 1 

49 

Ice 

s 

6 


4h 

lee 

s 

7 1 


49 

Ice 

s 

8 


49 

Ice 

s 

35 C 



Ice 

D2 

36 C 

miiiiii 

1 

lee 

D4 


•Twentj -four-hour broth culture T>pe I Injected intra\ enouslj 
C = control S = sur^l^ed D = died 


length of tune tt probably lasts much longer Hon long it wiU last inll remain tor tuture eirperi 
ments to demonstrate 

EAPERllIEXT VI ( TABLE M) 

Piieumocliohn Tried Against Septicemia — In this experiment the organisms used i\ere 
grown on blood agar plates for four times after recovering them from a control rabbit which 
died, and then grown for twenty four hours in broth Pneumocholin was given mtravenously one 
day following the organisms The control rabbit died in se\ en days and the test rabbits sur 
Tived although they became sick These test rabbits did not eat well for several days and lost 
weight They eventually recovered and regained their weight The test rabbits were saved 
from a fatal termmation which would have been produced by a pneumoeotcus septicemia It is 
of course not knoivn jet whether pneumocholin could have any effect on the course of a lobar 
pneumoma alreadv established 

This experiment suggests that pneumocholin might be useful in a therapeutic waj because 
or the short tune in which unmumtv is de\ eloped Vaccines of dead or avuulent pneumococci 
do not produce any practical degree of immunitj but it appears that the broken down pueumo 
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COCCI induce immumtj m a short time Although whole pneumococci do not act as effective anti 
gens, bile salt dissolved pneumococci do It can onlj be speculated as to what occurs when pneu 
mococci are dissohed in bile salts Probably protein clcaiage products of some kind are 
termed It will remain for ad\ ancing organic chemistry to fullj evplain pneumocholin 

Table VI 


PNEtrjiocHOLiv Tried Against Septicejiiv 



FEBPUART 23, 1932 

FEnpuABT 24, 1932 

RESULT 

RABBIT 

PNEUMOCOCCI* 

PNEUMOCHOLIN 

DVYS 

37 C 

0 4 C C 


D 7 

38 

0 4 c c 

2 c c 

S 

39 

0 4 c c 

2 c c 

S 

40 

0 4 c c 

2 c c 

s 


•Tsventy-four-hour broth culture T>pe I attenuated given Intravenously Pneumo 
cholin made on February 2 1932 

C = control S = survived D = died 


EAPERniENT TO (TABLE Vn) 


No Immuntiy Produced ly Auirulent Organtsnu — In this evpenment, test rabbits were 
given several intravenous infections of avirulent but living pneumococci at intervals of five to 
seven days In the case of two rabbits, Babbits -11 and 43, four injections of avirulent organisms 
were given In the case of Babbit 42, only two injections of avirulent organisms were given 
Seven days after the last injection of avirulent pneumococci the test rabbits and a control were 
given doses of virulent pneumococci The results are shown m Table V ii The avirulent pneumo 
COCCI did not produce any appreciable immunity m the test rabbits 

It appears that whole pneumococci do not have the antigenic properties that bile salt dis 
solved pneumococci have This of course is not new and merely confirms previous findings and 
general clinical eNpenence with pneumococcus vaccines 

A theory advanced here is that the bile salts may dissociate the pneumococcus protein from 
the pneumococcus carbohjdrate and thus allow the free pneumococcus protem to act as an 
antigen 

Table VTI 


Xo IlIlIUMTT PPODGCED BY AnEGLENT OeGAMSJIS 


PABBIT 

VVirULENT PNEUMOCOCCI* 


Mvpcn 4, 1932 

MAPcn 9, 1932 

MARCH 16, 1932 

MARCH 23, 1932 

41 

0 2 c c 

0 3 c c 

0 4 c c 

1 c c 

42 




1 c c 

43 

0 2 c c 

0 3 c e 


1 e c 

44 C 






PNETrUOCOCCI**! 
ITAECH 30, 1932 


Ice 
1 c c 
1 c c 
Ice 


RESULT 

DATS 


D2 

D4 

D2 

D2 


‘Twenty-four-hour broth culture avirulent strain 
“Twentj -four-hour broth culture Tjpe I virulent strain 
C = control D = died 


EXPERIMENT MH (TVBLE Vm) 

Pyect of Heated Pneumocholin — This evperiment was performed to see if pneumocholin 
wa, heat stable (at oG’ C tor thirtv minutes) The results show that pneumocholin is stable 
to this mild degree or heat As this degree ot heat kills mo=t vegetative torms or pathogenic or 
gaiiisms, the method is avaihblo to sareguard the sterility or pneumocholin. The pneumocholm 
Used in this and the previous cvperinients was made on February 2, 1932 showin'^ that this 
subat nice rem ima st ible tor a period or time, over three months so Xar 
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Tvble Till 

Effect oi Heated Pnedmochohn 



MAY It, 1932 

MAY 19, 1932 

RESULT 

RABBIT 


PNTEUMOCOCCa** 

DIYS 

5C 


0 3 c c 

D2 

3i ' 

2 c c ' 

03 cc * 

S 

54 1 

See 

0 3 ee 

s 

56 1 

1 

2 c c 

! 

0 3 c c 

s 


‘PDe-atnocVioWn "ft as heated at Ob'* C for th\rt> minutes 
‘•Twentj -four-hour broth culture Tape I glaen Intraacnously 
C= control S = surai\ed D = dled 


EXPLRDttXT IX 

Intraienous Injections tii Man — Pueumocliolm us nndc nboae was filtered through a 
Berketeld X filter, sealed m sterile ampules and then subjected to heating at 56° C tor tliirtj 
minutes 

This product doublj protected against coiitamni itioii was cultured on \arious media m 
eluding blood agar and was found to be sterile 

Eight cubic centimeters of pneuniochobu prepared and checked as ibo\e were administered 
intrai enously to each of ton people There were no harmful effects wliateier, either locally or 
generallj 


DISCUSSIOX 

Whole pneumococci lack adequate antigenic pi opei ties This is denionsti ated 
bj*- an expel inieiit in this paper and in gcneial b> tlie expeueuce of the medical 
piofession with pneumococcus amccnies 

The pneumococcus when dissohed with a minimum and negligible amount of 
bile salt foims a substance having maiked antigenic piopeities This substance, 
called pneumoebohn, is uontoxic eithei loealh or geueially vheu injected intia- 
1 enously Subcutaneous injection is not advised 

Although pneumochohn was made in this noik with pueumococti and sodium 
tauiocholate, the idea of using sodium dehjdiocliolate as in foimer work“ has not 
been entiiely abandoned Fiom a ceitaiii iiewpomt, houeiei, it is piobably best 
to use pneumococci which are completely dissohed uhen piepaiing pneumochohn 
foi lutiaveuous mjection The soluble type of pneumochohu as made ivitli sodium 
taurocholate is also filteiable Filtiation can be used as an extra safeguard to in- 
sure steiihty 

Steiility of pneumocliolm can be mamtamed bj'" observing aseptic technic m 
its piepaiation and also by pastern ization 

It has been tound that pneuniocholui is stable f oi a pel lod of months u hen kept 
in the ice box in cotton stoppeied flasks Sealed ampules of pneumochohn aie 
being kept for expeiiments at a latei date Some of these ampules aie kept at loom 
tempeiatuie and some in the lefiigeiatoi 

The expeiiments show that when pneumochohn is inj,eeted intiavenously, im- 
munity appeals between the thud and fouith dav 

Woik with Types II, HI and Gioup IV pneumococci will be made the subject 

of a futuxe papei 
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As the bile salts dissolve all types of pneumococci it is believed that an ef- 
fectiie pneumocholm can he piepaied foi each type It is fnither belieied that 
pneumocholin is not type specific Thishowevei remains to be demonstrated 

There are three potential uses of pneumoeholin The first and most important 
use would be for prophylaxis The extent to which pneumochoLiu might be useful 
as a prophylactic agent will depend upon the length of time that immunity is con- 
feried How long the immunity will last can oiil 3 ’^ be determined by futuie experi- 
ments and experience If immunity were to last only foi three oi four months it 
would be uoith while to use pneumoehohn, especiaUj^ m such places as military 
camps and during epidemics Doctois nuises, and others exposecl to pneumonia 
patients could well afford to use such a prophylactic agent If immunity conf ei red 
by pneumocholm lasts for a longei time, it will be a correspondingly more valuable 
agent 

A second possible use would be for therapj^ It may be that pneumocholin can 
be used in the tieatment of pneumococcus infections to inciease the body’s re- 
sistance The expel iments indicate that fatal teimuiations could not be inter- 
cepted unless theie were a grace peiiod of three to foui days, after treatment with 
pneumocholm Therapeutic experiments iviU of course be necessarj" to piove or 
disprove this theoiy 

A third use w'ould be' foi antiseium pioduetion This, so fai, is entirely an 
hypothetical proposition It is possible that pneumoehohn will he found useful 
in the production of antisei a when injected into animals, m a mannei analogous to 
the production of diphtheiia oi scarlet fevei antisera 


CONCLUSIOXS 

1 Pneumocholm is a purefied product, produced by solution of pneumococci 
m a bile salt 

2 Pneumocholm has remamed stable m time, undei conditions of lefiigera- 
tion The maximum time m which it will be stable has not yet been detei mined 

3 Pneumocholm has lemamed stable to moderate heat, 56° C foi one-half 
hour (pasteurization) 

•i Pneumoehohn, when injected intiavenously m rabbits, induces a very ef- 
fective immunity to pneumococci attei three or four days Only pneumocholm 
made fiom Type I pneumococci has been investigated 

5 Pneumocholm promises to be a valuable piophylactie agent against 
pneumococcus infections and pioduces no deleterious effects when injected 
mtia\enoush 

Note.— T he work ot this paper was performed m the laboratorj of the A’eterans Admuos 
tr itiou Hospital, Coatcsvillc, Pa It was done after working hours and at the author’s expense 

I wish to thank Dr Philip B Ifatz and Dr A H Pierce for permitting this work to he 
done ill the aboie hospital and for their words of encouragement 
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THERAPEUTIC I SE OF IODIZED OIL IX PULHOXARY DISEASE^ 


DevxB Cole, MD, vndEdgvrC Hvrper, HD Richmond Vv 


OIXCE the lepoit of Sicaid and Poiestiei,^ m 1922, relative to the use of iodized 
oil lu the tiaeheobionchial tiee the utilization of tJus radiopaque substance 
has become quite geueial as a diagnostic aid, and eiuient hteiatuie is replete with 
lefeiences to its usage The leiuedial possibilities fioui its emplovTiient have also 
been lefeiied to bv seveial authois, and lesults leported by a tev\, but the largei 
pel centage of physicians ai c unau ai e of the tlieiapeiitie v alue ot this agent Dm - 
iiig the past five jeai-s v\e have used iodized oil theiapy m moie than one himdrcd 
and fiftv' patients v\ ith puliiioiiai v disease In 1927 v\ e began giv lug the oil theia- 
pcutie tiial in selected patients with bionchitis and bronchiectasis vvheie all othei 
measui es had failed Encoui aged by i esults v\ e broadened its usage until v\ e non 
unhesitatingh use iodized oil thei apeuticalh lu almost any patient sufi:eriug with 
iioiitubereulous lung disease, and even in selected tuberculous patients Although 
Piitchaid, Whyte aud Goidon,- Oehsnei,* and otheis had previously lepoited good 
theiapeutic i esults, we v\eie not suflicicutlv impiessed with the possibilities of this 
pioceduie until convinced, by impiovement observed lu patients m whom the oil 
had been used diaguosticallj 

lu oui eaily expeiience with iodized oil we ohseived an oecasioual reaction * 
Tw 0 patients dev eloped symptoms of mild lodism which we attiibuted to the pies- 
euce of oil in the stomach - An occasional patient complained of symptoms such as 
discomfoit in the chest aud luei eased cough, probably caused by a deteiioration 
due to age, giv mg the oil a dai k color , possibly w ith libei atiou of f i ee iodine This 
also was repoited by Piitchard, Wlij-te and Goidou,- in Apiil 1926, hut was not 
sufficiently appieciated bv us until we encounteied simdai leactions Smee we 
have learned to avoid allowing oil to eutei the stomach and no lougei use any oil 
that has turned brown we have no such leaetions A leactiou similai to that eu- 
counteied m vaccine therapv with svmptoms of aching and ehillmess tollowed by 
tempoiaiv fevei is oeeasioually lepoited by bionchiectaTic patients aftei the fiiA 
mtioductiou of oil We have ohseived this phenomenon chieflv amoug patients 


•Receded for puolication JuR 3 1133 
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sllo^^mg some evidence of atelectasis, and have also noted that many of these derive 
the greatest benefit fiom the treatment 

KIND OP OIL USED 

Anj of the standard iodized oils may be employed, but v e now use lipoiodiue 
exclusively, because it is comparative!}’’ thin, quite \olatde, easy to administei, and 
free from irritant action Host patients prefer this oil as it can be taken with but 
little diseomfoit If the oil is heated to 101 to 102° P , it is given more easily and is 
more soothing to the average patient Due to the ■warmth, patients can feel the oil 
pass through the bronchial tree and many say this is cpiite soothing This is espe- 
cially true of patients having acute laryngitis, tracheitis, asthma, and asthmatic 
bronchitis 

IIETHOD OP GIVING IODIZED OIL 

Various methods for introducing oil into the tracheobronchial tiee have been 
described, but ue prefer the supraglottic method as follous 

The patient is seated facing the operator, inclined tow ards the side into which 
it is desired to inti oduce the oil He is then instructe^l to relax and breathe quietly, 
allowing his tongue to rest comfortably on the floor of the mouth The pharynx, 
Ian nx and upper portion of the trachea are then sprayed with a small quantity of 
1 per cent cocaine solution and the warm oil (101 to 102° P ), is dropped directly 
into the trachea from a 10 e c syringe with attached laryngeal cannula By using 
a laryngeal mirror the oil can be so dropped into the trachea that flooding of the 
epiglottis and larynx is eliminated, and the possibility of oil being sw’allowed is 
avoided This is possible wuthout the use of a mirror but in our experience, less 
satisfactory 

awount of oil used 

VHien doubtful as to the patient’s tolerance for oil or iodine, and in acute 
larjmgitis and tracheitis, as little as 5 to 10 c c of lipoiodine have been given im- 
tially, but usually 10 to 20 c c are administered at the first treatment Daily prog- 
ress notes setting foith sjTnptoms and any reaction followung each treatment are 
made Oil is given daily for two or three or more treatments, or less frec^uently, de- 
pending on symptoms, fluoroscopic appearances and when necessary, x-ray studies 
Eftoit IS made to record so far as possible appearances in the tiachobronehial tree, 
to determine the underlying pathology, the rapidity of absorption or ebmination 
of the oil and the amount of oil remaining or accumulating in the tracheobronchial 
tiee Aftei the first treatment oi course of treatment the patient is adcised to re- 
turn if and w hen f ru tlier treatment is desired Usually w ithin tw o or three w'eeks 
the patient will retnin for fuithei treatment although occasional!} symptoms are 
rebec ed for six to tw elve months 

ELIillX ATION OP OIL 

We find that the oil is eliminated rapidh in some patients and ver\ slow Iv in 
others In two patients with similar conditions treated alike the oil may disap- 
peai m one after a few d.u s and be obserc ed in the bi onchial tree of the other after 
four to si\ months It is infiequentl} expectorated after the fiist dac or two and 
OLuisionalh a patient i eport s tasting the oil alter pei lods of w eeLs or months 
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CONTRAINDICATION S 

Pneumonia, acute lung abscess and acute exudative tubeiculosis aie believed 
contiamdicatious toi the use of iodized oil, but since we have not tried it in eitliei 
ot these conditions v\e aie unable to speak fioin expeiience Because it is ot such 
pioved value in atelectasis ot the lung vve think it may be valuable in ccitam pneu- 
monias of atelectatic oi igiu 

Resultant lodism, sepsis, laiyugeal edema, diovvned lung, and spreading of in- 
fection fiom diseased to healtliv lung have tiequentlv been mentioned as dangeis ® 
but oui expeiience does not confiim this We believe that vnth pioper eaie tlioie is 
but little iisk fiom any of these 

Acute laiyngitis, tiacheitis, and bionclntis have been mentioned as contia- 
indications, but again oui expeiience does not suppoit this On the contrary, it 
IS 111 tins group of patients that vve believe oil piobably has its gieatest field of 
usefulness 

FUNGUS D13E.VSE AND VDsCLNT’S INFECTION 

Seven patients with fungus disease ot the lung weie given iodized oil Of 
these tlieie weie five with Moniliasis, one Stieptothiix and one Aspergillosis Of 
these four were markedly impioved with complete sjTuptomatic relief and one was 
appaieiitl> cuied In one theie was improvement, but not entire relief of symp- 
toms In one thei e w as no iiupi ovenreut 

Thiee patients with Vincent's infection were treated w itli iodized oil, two were 
cured One patient with advanced gangrene of the lung improved temporarily 
after the nitioductiou of oil, but ultimatelj died follow mg surgical intervention 



^0 

C\SKS 

M VPKEDL'i. 

IAIPRO\ ED 

IMPROVED 

UVIMPBOVED 

MADE 
M ORSE 

Atelectasis 

5 

O 

0 

0 

0 

Asthmatic broaclutis 

20 

14 

12 

0 

0 

Broncliial asthma 

Bronchiectasis 

30 

20 

8 

2 

0 

Chrome bronchitis 

44 

20 

15 

0 

0 

Chronic lung abscess 

4 

0 

4 

0 

0 

Chrome empjema 

3 

1 

2 

0 

0 

Acute respiratorj infection 

20 

15 

5 

0 

0 

(laryngitis, tracheitis, bronchitis) 

Mombasis 

o 

5 

0 

0 

0 

Streptothris. 

1 

1 

0 

0 

0 

Vincent's Infection 

3 

o 

0 

1 

0 

Aspergillosis 

1 

i 

0 

0 

0 


CHRONIC LUNG VBSCESS AND EHPYBlt C 

Iodized oil was used therapeutically in four patients with ehionic lung abscess, 
and three patients with empyema All were symptomatieallv improved Two of 
the empyemas were tuberculous and were cured by aspiration and irrigation, fol- 
lowed by mti apleui al instillation of lipoiodme and tincture of gentian violet Ex- 
cept to state that the od did none of them the slightest haim we can diaw' no con- 
clusions fiom so small a nnmhei 




COLE-IIVRPER lODUED OIL IX PUI/AIOXABY DISEVSE 


707 


BKO^CHIECTASIS 

Thiity patients Mith seveie bi onchiectasis weie tieated with iodized oil 
Twenty were maikedly benefited, eight slightly to moderately improved, and two 
shon ed no impi ovement None v ere made w oi se 

CHROXIC BROXCHITIS 

Forty-four patients vith chrome bionehitis weie tieated with iodized oil 
Thirty-five weie unproved, nine unimproved 

atelectasis op the luxg 

Five patients with atelectasis v ere treated with iodized oil, all of whom were 
very definitely benefited Usually in a few houis after the introduction of oil, the 
patients cough and expectorate copiouslj’’, and practically all state that they im- 
mediately feel better On the following day some of these patients are sjunptom 
free 

BROXCHLAL ASTHAIA 

With great caution last year we began using iodized oil therapeutically as a 
measure of last resort in patients having asthmatic bronchitis u ith severe lecmrent 
bronchial asthma, wheie practically all other known remedies had failed or ceased 
to afford relief Improvement in some was so prompt and gi atif j ing that we wei e 
encouraged to give this treatment further trial and have used it in twenty-six pa- 
tients With no patient has there been failure to give some relief At first we 
feared the introduction of oil might precipitate an attack of asthma, but in no in- 
stance has this happened Only once has it been necessary to use adrenalin, which 
IS kept constantly available On the contrary, in many instances the asthma has 
promptly subsided following introduction of oil We feel that asthma which is 
primarily allergic should be treated for this before trying oil, hut if and when these 
measures fail or cease to afford relief, iodized oil should be administered 3Iany of 
these patients have emph} sema and patchv atelectasis u ith a complicating lung in- 
fection which may be the explanation foi the response to iodized oil theiapy We 
have not used oil long enough or on a sufficient number of asthmatics to know in 
uhom or uhat tj-pe of condition to exclude its use, but commend its tiial in all 
asthmatics not responding to other forms of therapy It w ould probably be a safe 
precaution to do a preliminary skin test for sensitiveness 

ACUTE LAKiXGITIS AXD TRACHEITIS 

Tuenty patients uith acute laiyngitis and tiaclieitis have been treated -with 
iodized oil and all experienced relief In ten the relief of symptoms was immedi- 
ate, fiAeu ere lelieved inthm one to two houis, and fire other patients experienced 
some relief, but subsidence of sjuiiptoms uas slow and gradual The marked relief 
of S3mptoms in these patients has been suipiisiiig and gzatifjung, but the number 
lb too feu on Aihicli to base am conclusions, boueiei, in no instance has the tieat- 
moiit (lone the slightest harm 

ILLLSTR VTI\ E C \SES 

6pn ocJfctosis — :Mi E B , an attornej , aged tliii t.v-mne, first consulted us in 
-iiignst, 1930 complaining ot ehionic cough, expectoiation and recent hemoptjsis 
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Fauiih historj was neijatue He had had pneumonia during childliood, typhoid 
fevei 111 1907, influenza and iheumatism while in Fiance duiing tlie wai with a 
lecuiience in 1926 A histoij of inoiniug cougli and e\peetoiatiou dated back foi 
seveial jeais He had noticed that smoking seemed to nutate his tin oat, causing 
an inclination to cleai the thioat with a slight haelung cough, which had become a 
habit Hemoptysis two dais pieiiouslj bi ought the patient foi examination 
Physical examination gave ei idence of an atj pical lesion of the left lung w'lth a 
few small and medium moist i files thioiighout the lowei half X-iay of chest 
showed diftuse mottling thioughont the left lung which was atypical, but sugges- 
tive of an eaily iniliaij tubeiculosis or a fungoid infeetion Repeated sjiutum 
studies weie negatiie foi tubeiele bacilli, but Fiiedlaudei ’s bacillus and numeious 
spiioehetal oiganisms weie cultiiied tiom the sputum 

The patient was guen massive doses of potassium iodide and small doses of 
aisphenamine and autogenous laeeine, with no impio\ement at the end of thiee 
weeks We then decided to tiy iodized oil, mtioducing 20 e c into the tracheo- 
bionchial tiee Within foit} -eight houis, cough and expectoiation weie lelieced 
and all toxic symptoms disappeai ed The patient continued sj niptom free foi ioui 
weelcs With return of cough and fatigue he was again tieated with the same le- 
sult Intel val treatments weie continued o\ei a peiiod of sis mouths, when he was 
disehaiged as appaiently euied He has icmained well 

CJu onic B) onchitis — Hiss A R , an exeeutne, aged fifty-two, fiist consulted 
us in June, 1928, because of a spasmodic uonpioductn e cough occuiiing and lecm- 
img inoppoitunelj , thus causing hei untold embaiiassment Hei mothei had died 
of tubeiculosis and patient had had pneumonia thiee times, otheiwise familj and 
past histoiv weie iiielevant Piesent symptoms weie of nine months’ duration, 
onset with an acute icspiiatoii infection complicated by empjema of the left an- 
ti um winch had been adequately tieated Plivsical examination showed small 
moist lales scatteied thioughout the bases of both lungs posteiioily, otheiwise neg- 
ative X-i ai of chest showed mai ked thickening of the bi ouchi to both bases, othei - 
wise both physical examination and lafaoratoiy studies weie essentially negative 
The patient w'as given 10 e e of iodized oil into the base of each lung Fluoioseopic 
obseixation and x-ia> studies showed the oil well distiibiited in the lung bases 
There as evidence of multiple biouchial dilatations, but no bionchiectatic pockets 
Patient stated that she leceived lelief tiomhei desiie to cough She was instiucted 
to 1 etui u whenever she felt the need of more oil, so leappeaied in two mouths stat- 
ing that she had been lelieved completely of hei symptoms, but was again becom- 
ing annoj^ed by a desii e to cough She was again given iodized oil and continued to 
receive these tieatments at appioxmiateh two month intervals Meanwhile she 
lemamed entiiely fiee fiom cough, stating that she usually began to feel the need 
of oil at the end of seven oi eight weeks She lemained well and active with no 
othei tieatment until the fall of 1930, when she died following an afadoimnal 
opei ation 

B)oncliial Asthma — ^ili F 0 B , a chemist, aged fif tv, fiist consulted us on 
Feb 1 1932, complaining of astlima Illness began following influenza in 1918 as 
spasmodic attacks of cough and expectoiation at mfiequent inteivals In 1923 he 
had had a mild left sided pleuiisr and in 1928 he had a leeuriing bi onchitis In 
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1930 he expel lenced chest pam that as diagnosed mtei costal neui algia In 1931 
he had an automobile accident with fracture of two iibs followed by the fiist de- 
celopment of definite asthma Thoiough study uas made at an excellent asthma 
clinic, but no etiologic cause could be found, except pansmusitis and diseased ton- 
sils The sinuses iieie adectuately tieated and tonsillectomy peifoimed but theie 
was no impiovement in the asthma When seen by us he had been unable to eat or 
sleep and u as extiemely nervous, due to severe asthma for the preceding ten days 
Phjsical examination showed model ate emphjsema with sibilant and sonorous 
lales throughout the chest Five cubic centimeteis of iodized oil weie introduced 
into each lung Patient iias gnen ephediin with a sedatise Two days later he 
returned somev hat improi ed but still having asthma Thiee dai s latei the patient 
lias admitted to hospital and 10 c e of iodized oil mtioduced into each lung for 
three successive days Asthma uas promptly relieved and he has remained com- 
fortable since that time It has been necessary to administei oil at intervals of five 
to six weeks Eecently he developed an uppei respirator} infection precipitated 
by exposure and complicated b} empvema of the antrum He was given another 
iodized oil treatment which relieved the symptoms of laryngitis and tracheitis Pa- 
tient has had no fuither trouble 

Bwncliiectasis — ^iliss E B, a student, aged sixteen, first consulted us in 
April, 1929, complaining of cough and expectoration Family history was irrel- 
evant Present simptoms developed following whooping cough when the patient 
w as three years old At the age of four years she had developed an empyema of the 
nght antrum which was drained Following this illness she had i epeated attacks of 
bionchitis and pneumonia which confined hei to bed see eral times each yeai Dur- 
ing the last four } ears the patient had had hypothri oidism w ith an av erage meta- 
bolic reading of -24, requiring nine grains of tb}TOid extract dad} to maintain a 
metabolic balance Patient appeared w ell nourished, but anemic Examination 
show ed bronchial rales throughout both lungs with showers of small and medium 
moist rales at both bases X-rav of chest showed thickening at both bases, sug- 
gestive of bronchiectasis Examination of nose showed heave mucopuiulent ebs- 
charge into the postnasal space X-rav of sinuses indicated pansmusitis, which was 
subsequently adeciuately treated Ten cubic centimeters of iodized oil w ere intro- 
duced into the base of each lung, and fluoioscopic and x-ray studies made foliowuno' 
Its introduction showed numerous bronchiectatic pocketings m both bases Patient 
obtained s}'mptomatic relief following the first introduction of oil Treatments 
w ei e continued at from thi ee to five w eek mterv als for a pei lod of a year, at which 
time the chest had shown definite improvement Patient continued to have lecur- 
lent pansmusitis m spite of adequate treatment, so was sent to a less rn<-orous cli- 
mate wheie she remained foi almost tluee vears She then leturned to Piichmond, 
and when seen had an acute respiiatorv infection Fluoroscopic and x-iav studies 
showed the fiachcobronehial tree cntirel} free of iodized oil, so treatments were re- 
sumed, and more than 100 c c of iodized oil weremtiodueed within ten weeks She 
made a most spectacular improv c ment 

-icnlcRcspmiioiy Infection — A V anexecutive, aged forty-fi^e, was re- 
fened to us foi treatment of an acute larvmgitis tracheitis, and bronchitis He 
o' iM a liistorv of wliat he described as <^111115 trouble since 1917 since when he has 
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been tieated fiom time to time without peiinaneut lelief On examination he was 
found to have an acute laijTigotiaeheobiouehitis He also had an acute uppei 
lespiiatoiy intection X-iay of sinuses show'ed complete opacitj- of the left maxil- 
laiy antium Ten cubic ceutimeteis ot iodized oil w eie intioduced into the tiacheo- 
bionehial tiee, and patient was leteiied to an otolarj ngologist tor tieatmeut ot 
the sinuses, who iiiigated the lett autium, lemoviiig eousideiable cystic fluid The 
tollowuug daj"^ the patient lepoited that he had been completelj lelieied ot chest 
s 3 'mptoms follow mg mtioduction of oil He lequiied no tuithei tieatment 

il 0 B , phj sician, aged sixtj -fi\ e, consulted us complaining of an acute 
laiyngitis, tiacheitis, and bionchitis of thiee daj's’ diuation He stated that his 
till oat was so nutated that he was unable to lest He was giieii 10 c c of iodized 
oil into the tiacheobionehial tiee He evpeiieueed immediate and complete lelief 
and except foi slight expectoiation he had no fuithci s\ mptoms This patient had 
had no otliei tieatment than the injection of oil 

ill L C J , aged hftj', w’as seen in consultation and found to have an acute 
tiacheobionchitis which had not impioved attei file days of bed icst and medical 
treatment He was given 10 e c of iodized oil The following daj' his ph\siciau le- 
poited him defiiiitelj bettei and two dajs latei the patient came to oui ofiice foi 
anothei ti eatmeiit Follow lug this tieatment he w as completelj i elieved 

SUMSIAUX 

1 Aftei file j^eais’ tiial we aie convinced that iodized oil has a definite theia- 
peutic 1 alue in the tieatment of most noiitubeiculous lung conditions 

2 While the liteiatuie contains a few contiibutions on its theiapeutic value 
in chionic nontubeiculous conditions we have been unable aftei eaietul seaicli, to 
find specific lefeieiice to its use in acute lespiiatoij lesions Oui expeiience has 
led us to belieie that even bettei lesults aie to be obtained in acute intections than 
in subacute oi chionie 

3 It IS contiaindicated in acute tubeiculosis, and in ceitaiii acute abscesses 
of the lung, but has some theiapeutic value in lung gaugiene 

4 It ofteis lelief in ceitaiu patients with intiinsic asthma, aifoided bj'’ no 
othei diug 01 foim ot medication 

5 It IS definitelj , if not specifically, helpful in the tieatment of manx funsus 
lung diseases, wheie no other toim of medication aftoids lelief 

6 The field of iodized oil is bioad and meiits tin thei studj 


HEPEREHCES 

Sicard, J A , and Porestier, J Iodized Oil ns Contrast lledium in Eadioscopi , Bull et mtm 
Soc m6d d hop do Par 4S 4C3 4C9, 1922 

Pritchard, S Wlo to, B , and Gordon, J K M TTse of Iodized Oil m Diagnosis niid Treat 
ment of Bronchial Affections, J A il A 86 119 1123, 1926 
Ochsner A Bronchogrnph) PolloiMng “Passrn.” Introduction of Contrast Jledia Into 
TrncheobronUinl Tree, Wisconsin JI J 25 544 554, 1920 

Cole Dean B , niid Whitehead, D J Bronchogranis in the Studi of Pulmonary Disease, Va 

Ided Mon , Noi , 1928 m > 

Archibald E, and Brown, L A Dangers of Tntrodueuig Iodized Oil Into the Traeheo 
bronehialSjstein,J A M A 88 1310,1927 

801 Professional Buildixo 



LABORATORY METHODS 


the COERBCTBD erythrocyte SEWiIBNTATION TEST* 
ACE Waltois, MD (Bibm ), MR CP (Lond ), Baltimore, Md 


A METHOD BASED UPON CORRECTION TOR THE RED CELL COUNT 

D espite the numberless reports conceinmg the utibzation of the erythrocyte 
secLimeutatiou test which have emanatecl fi’om all parts of the v oriel since the 
advent of this seiologie test into ehmeal medicine m 1918,^ it is surprising how in- 
eompaiable are the results obtained and how few have been the attempts to fiee 
the reaction from certain inherent fallacies It is surprising that the majority of 
workers have been content to read the distance which the erythrocyte column falls 
at the end of one or more hours without regard foi certain extianeous factors 
which may so influence the S R ,1 as to render such a i eading quite valueless The 
S T would be in more geneial use weie the method standardized, and a definite, 
corieeted figure accepted as the normal 

Even the best methods which have been employed,- do not give results that 
can be accui ately correlated If the sedimentation test is to gam a permanent place 
among modern methods of clinical investigation, it must be simple and as free as 
possible from individual error 

I have been engaged in studies of the S T since March, 1927, and at the outset 
it was decided to revise the groundnoik of the test in an effort to evolve a method 
nlnch would be simple, inexpensive, and, at the same time free of the many factors 
of error which are present m the existing methods 


A CRITICAL STUDY OP EXPERIMENTAL CONDITIONS 


Before embaiking upon a desciiption of the teehmc ivhich I have employed, 
it seems necessary to amplify the foiegoing statements bj a brief discussion of cer- 
tain faetoi s which, although liable to cause fallacious S R readings, can readily be 
avoided 

■When we undei take to perfoim a S T upon any patient we naturally wish to 
obtain a record of the changes -which take place m the plasma of the individual to 
be investigated The red cells can be considered as relatively inert bodies in them- 
sehes, merely serving as an index of the stabilitv of the suspension which thev 
make when intimately mixed up with the plasma as “blood ” 

If n c appi oaeh the problem, keeping this idea n ell in mind, it is apparent that 
am extraneous factois must he kept constant as fai as possible AVhen this object 
has been udiioied ve obtain a S R leading iibich is lecoided in terms of a figure 
Mlueti d ept uds solely upon factors luheieut in the blood to be tested Only m°this 


-ea tarouahout to inaicat. 
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yva^ IS it possible to peiceive the subtle alterations in the plasma i\bicli take place 
when theie is a clepaiture from the noiinal standard ot health 

The following aie the cardinal factors nhichhave to be considered 

A INTLUEVCE OP THE SH-VPE OF THE SEDIMENTATION' TUBE 

Under this heading Me include diametei length, and angle of inclination of 
the tube Many tjpes of tubes neie experimented Mith and the S R tompaied 
M hen the ividth of boi e % ai red, m hen the height \ ai red and even m hen the sides m ei e 
of upright 01 mxeited conical shape It was found that \shen the tube is of %eiy 
fine diametei the upper laj er ot red cells is ill-defined, due to then uneven fall, and 
a tube of less than 2 inm internal boie should, therefore not be used The most 
constant and CAen results neie obtained in tubes mIiosc length vas 6 cm and nhose 
inter nal diameter m as 6 mm One cubic centimeter ot blood in such a tube occupied 
a column 32 5 mm long The sides of the tube must be parallel and the loner ex- 
tremity Cjuite flat 

Inclination of the 2 ubc — ^This is a veiy important factor, for any delation of 
the tube from the perpendicular leads to a marked acceleration of the S R Lund- 
gren (loc cit ) shoned experimentalh and Erie Ponder’® demonstrated theoret- 
ically that the S R in inclined tubes, is much increased oi ei that in vertical tubes 
In fact in a 200 mm column a divergence from the vertical of only 7 5° is sufficient 
almost to double the S R in a vertical tube 

This point IS stressed because in a clinic ivheie the S T was done as a loutine, 
I have seen the blood specimens put aside to sediment in a haphazard n ay, some- 
times vertically but moi e fi equcntly casually leanmg against the side of a eard- 
boaid box or in a lack v itii the tube slanting away from the peipendiculai 

B INFLUENCE OP THE VNTICO VGUL VNT 

The most mdely employed anticoagulant is a solution of sochum eitiate in con- 
centiations varying from 2 pei cent to 5 pei cent As a general rule it is mixed 
Mith blood m the proportion of 1 c c of citiate to 4 c c of blood It is fairlj' ob- 
vious that when such a solution as sodium eitiate is added to blood, the suspension 
stabihtv of nhich is about to be tested, it should be employed in such strength and 
cjuantity that it will in itself, exei t no appi eciable influence upon the erytln oei'tes 
Hence, an isotonic solution should be utilized This point has only once been em- 
phasized and that was by Wester men An isotonic solution consists of 0 38 pei 
cent sodium eitiate and this should be added in minimal cjuantitj so as to intei- 
feie M’lth the S R as little as possible It nas found that 1 e c of a 3 8 pei cent 
solution Mas ciuite sufficient to pi event 9 c c of human blood fiom clotting (at 
the same time maintaining isotonicity), nheieas most authois have used double 
that quantitj of citrate theieby diluting the blood unnecessaiily Moieocei 
Hessei” has shovn that the autoagglutinatiug pioperties of serum may be veiy 
much reduced by the addition of a diluent to the extent of 1 2 and oecasionalli 
even at a dilution of 1 4 

In Older to deternune the relatne meiits or demerits of the vaiious antico- 
agulants usually employed, I made manj paiallel experiments using citrated blood 
as the standard of compaiison in each ease Hirudin oi leech extiaet would seem 
to be the most perfect anticoagulant, as it obi lates the mtioduetion of such compli- 
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eating factors as dilution and osmotic pressure changes that are inherent in the 
methods emplojung citi ates or oi.alates How ever , the use of hirudin is necessai ily 
restiicted on account of its high price and in addition a number of my expeuments 
w eie vitiated by the fact that clotting of the blood specimen commenced before the 
dried exti act had time to act Hepaiin also was tried but this, too, is expensive and 
does not seem to act as efficiently as sodium citrate A solution of novarsenobiilon 
was tried on several occasions only to be diseaided as quite unsuitable 

Potassium oxalate cristals were employed fairly frequently, but owing to the 
fact that a slight degree of hemolysis occurred on seyeial occasions, it was thought 
that the shape and surfaces of the red cells must be altered to some extent, thereby 
dmunishing the agglutmabilitj' of the eiythiocytes The S R is more rapid and 
the rouleaux foimation more extensive in heparinized and hiiudinized blood than, 
in citrated or oxalated specimens 

C rXFLUEXCE or external TEMPERATURE 

The room temperature at which the test is performed must be taken into ac- 
count Comparatively little mention of this factor is to be found in the literature 
until Gordon and Cohn'® m 1928 and Rourke and Plass'“ in 1929 brought this 
point into prominence By making dual experiments with specimens of the same 
blood, one tube of which has been kept for one hour in an incubator at 37° C and 
another tube at room temperature (19° to 23° C ) during the same peiiod, I have 
noticed that a much greater speed of fall was recorded at the higher temperature 

The optimum room temperature for the S T seems to be 19° to 23° C Above 
or below this temperature, marked deviations of S R are found 

D INFLUEX'CE OP THE RED CELL CONTEXT 

This factor has been largely neglected, and it is only durmg the past year or 
so that efforts have been made to correct for fluctuations in the erythiccj-te count 
Pahraeus- stated that the S R is faster in higher dilutions of blood, and a few 
otheis have confirmed this, notably Bonmger and Herniann®° and Hubbard and 
Geiger Coopei" says that anemia does not affect the S R , and Rubin®- states 
that between the limits of 4,000,000 and 5,000,000 erythrocytes per c mm the red 
cell factor is of no appreciable importance However, in 1929, Gram®® published 
an aitiele, wherein he pointed out the influence of the red cell content upon the 
S R , and m this paper he described a method for correcting the S R by fixiu" a 
oeitain hemoglobin peieentage (100 pei cent) as the normal On reference to a 
chait which he had constructed he was able to correct the & R on a basis of the 
hemoglobin content of the blood Rourke and Ei nsteiie'® in 1930 published an ac- 
count of a method w Inch aims at eoi recting the S R upon a basis of cell volume In 
a report describing the effect of aiiaplij laetoid shock upon the S R m animals, 
Joltram and 1"“ in 1929 emphasized the impoitance of correlating the S R figures 
w ith the erythrocyte count * 

When nn woik was still m the expeumental stage it became obcious that the 
led cell count placed an important pait in detei mining the rate of fall of the sedi- 
menting led cell eolumn Foi this reason duiiiig the in\ estigation of the first 300 
patKiits fue tubes weie alwacs set up to sediment containing deseendine- concen 

'Lition.ofenthiocctesfiom5000000tol OOOOOOcellspercmm Be tlusmeaiis 
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a verj caieful and thoiougli compaiison could be made between the sedimentation 
rates of the different specimens to be tested tluoughout a u ide lange of toipuscular 
concentration 


An easy method of calculating the necessaiy dilutions involved was obtained 
by modifying a simple foimula given by Blackloek His formula indicates the 
amount of diluting fluid which it is necessaiy to add to one volume of fluid of pei- 
centage “s” in older to i educe that volume to the desiied peicentage “y ” 

It IS as follows 1 nheie a lepicsents tJie oiiginal peicentage and y the 

desued percentage 

This IS 1 eadily applicable to blood by substitnting the numbei of millions of 
red cells foi a peicentage Thus, gnen 1 c c of citiated blood containing 5,400,000 
led cells pei c mm , in oidei to dilute this so that the erythrocj te content becomes 

5 4 

5,000,000 pel c mm it is necessai j to add ^ — lee = 0 08 cc of plasma *Vs a 

o U 


mattei of convenience 10 e c of citrated blood was used and aftei a red cell enu- 
meration had been done, 5 c e ot this blood uas tiansfeiied to a clean glass eon- 
tamei, the othei See uas centiifugalized, and the supernatant clear plasma 
pipetted oft to be nsed as a diluent 

If 1 c e of blood, whose content is 5,400,000 led cells pci c mm , needs 0 08 c c 
of plasma, 5 c c w ill need 0 4 e c Theiefoie m such a case w e add 0 4 c c of plasma 
to the 5 e c of blood, and there icsults 5 4 c c of blood vs hose eivdhrocjfte content 
becomes 5,000,000 cells pei c mm In othei words, whatevei the blood count ma> 
be, the million figuie is noted and a similai quantity of blood m cubic centimeters 
IS placed in the containing tube To this is added a quautitj of plasma, which is 
lepiesented in fi actions of a cubic centimetei, just as the red cell count figme be- 
low the million cipher is repiesented in fi actions of a million 


Examples — 

1 Initial blood count 4,800,000 red cells per «, iiiui 4 c e of blood is placed in the contain 
ing tube and to it is added 0 8 c c of plasma The tube now holds 4 8 c c of blood contaming 
4,000,000 red cells per c nini 

2 Initial blood count 6,280,000 red cells per c mm 6 c c of blood is placed in the contain 
ing vessel and 0 28 c c ot plasma added to it The vessel now holds 6 28 c c of blood whose count 
wiU be 6,000,000 red cells pir c mm 


The next step in the pioceduie is to mix this led cell suspension intimately by 
gentle inversion of the tube and, to distiibute it among several sedimentation tubes 
so that by the addition of plasma vaiv mg concentiations may be obtained Thus, 
to obtain 1 c c of blood which will contain 4,000,000 led cells per e mm fiom a sus- 
pension containing 5,000,000, it is necessaiy to place 0 8 c c of blood from the large 
tube into the sedimentation tube, and add to it 0 2 c c of plasma 

This dilution method woiks on the piinciple that if we have 5 c e of a suspen- 
sion of red cells at 5,000,000 pei c mm , and vv e w ish to make fiom it 5 e e of a sus- 
pension contammg 4,000,000 i ed cells pei c mm w e must take 4 e e of the blood 
and add 1 c e of plasma Sinulaily to make a 3,000,000 suspension w'e take 3 c e of 
the blood and add 2 c c of plasma 

If the original blood count is below 5,000,000 we can coneentiate from any 
o-iven 1 ed cell count by employing the same principles f oi the withdrawal of plasma 
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Sxamvle-li the erythiocjte eouut of the cxtrated sample is 4,500,000, tlien bj addition of 

sapernatant plasma. Prom eacli of these Uvo tubes, 0 2 c c of the clear plasma is remove by 
means of a sLil pipette thus leaiing, m each tube, 0 8 c e of blood iihose concentration is now 
5 000 000 red cells per c mm After remmng one specimen, 0 2 c c of the red cell suspension i 
tfailferred from it to the other tube, and m this waj ive have a tube which contains 1 c c of blood 
%vbo 3 e concentration is 5,000,000 red cells per c mm 


Ihave proved that this method is satisfactorj by constantly checking and le- 
checking the red cell count at different stages m the process 

It was etndent, from the first, that even small variations in the i ed cell content 
made a great difference m the S R , for i\ hen a sei les of tubes was set up containing 
blood in descending concentration from 5,000,000 to 1,000,000 red cells per c mm , 
the & R accelerated progressii ely in proportion to the increasing dilution 

These results were later confirmed, when in 1928, Hubbard and Geiger de- 
scribed the effect upon the S R of blood bj rough dilution and concentration of the 
specimen They point out the difBculties of diluting or concentrating the blood by 
an accurate method so that a gn en number of red cells would be present In their 
oivn words “It would not he possible to determine the S R and blood count ^ 

on a given patient and calculate what the rate would he for a different blood count 
A few examples will be quoted of ca.ses taken at random from the list to indi- 
cate the influence exerted by the red cell content upon the S R , and in the append- 
ed table there are included 50 cases which are representative of the total series in- 
vestigated by the concentration and dilution method outlined 

Ca.se 1 — ^tORiiAL Bed Celc Coitst 4,680,000 


tube no 

CONTENTS 

S B n 1 H011E 

5 

5,000,000 red cells per c mm 

1 0 mm 

4 

4,000,000 red cells per e mm 

6 0 mm 

3 

3,000,000 red cells per c mm 

10 5 mm 

2 

2,000,000 red cells per c mm 

20 0 mm 

1 

1,000,000 red cells per c mm 

27 5 mm 


CesE 18 — Capcixoma or Cervix Uteri Bed Cele Count 4,270,000 


TUBE NO 

contents 

s E n, 1 HOUR 

5 

5,000,000 red cells per c mm 

9 0 mm 

4 

4,000,000 red ccUs per c mm 

13 5 mm. 

3 

3,000,000 red cells per e mm 

20 0 mm 


2,000,000 red cells per c mm 

23 5 mm 

1 

1,000,000 red cells per e mm 

27 5 mm 


C XSE 109 — VCTIAOUTCOSIS OF CECUlf Eeu Cele Cocat 4,190,000 


TLBE NO 

CONTENTS 

S E IS 1 HOCB 

0 

5,000,000 red cells per c.mm 

16 0 

■J 

4,000,000 red cells per c mm 

19 0 juni 

3 

3,000,000 red cells per o mm 

22 0 Him 

- 

2,000,000 red cells per c mm 

2o 0 mm 

1 

1 000,000 red cells per c mm 

27 a mm 
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THE JOURXOj or HUJORVTORY ANO CLIMCAL MEDICCvE 


Pig 1 depicts bettei than aiij iMitteu desciiption the ettect ot similailv ti eat- 
ing blood taken fiom a uoimal ludnidual 

F loni these examples it is ieadil> seen what a notable mfUunce the luunbci ol 
led cells has upon the S E in any paiticulai case It is just in thehighei coucen- 
tiations that a slight laiiation in the eiithiocjte count has an impoitant ehect 
On mam occasions it has been leniaiLed that in a patient ulio uas found to be nor- 
mal clinicallj , a lathei lapid S R uas obtained m the iiiicoiiected specimen The 
led cell count, houeiei, uas in the icgion ot 4,000,000 and uhen the S R uas 
measuied in a tube uhich contained 1 e c ot this same blood conceutiated up to a 
5,000,000 basis, the late iias so much letaided, theiebj as to fall Mithin uoimal 
limits 



Pig” 1 — Prom left to riffht the tubes depicted contain (1) Reserve suppZv of blood 
whose concentration is 5 000 000 red cells per c mm (2) Pla'sma for dilution (3) S tube 
containing 1 c c of blood whose red cell content Is 5 000 000 per c mm (4) S tube contain- 
ing 1 c c of blood whose red cell content is 4 000 000 per c mm (5) S tube containing 1 c c 
of blood whose red cell content is 3 000 000 per c mm <G) S tube containing 1 c c ot blood 
w hose red cell content is 2 000 000 per c mm (7> S tube containing 1 cc oi blood w hose red 
cell content is 1 000 OOO per c mm 


In the tubes of higher dilution the fall is much fastei, a S R bemg obtained 
which is not quite piopoitionate to the extent of the dilution, but lathei in excess 
of this latio In fact, it was almost constanth found that Mhethei the blood was 
taken fiom a iioimal oi a diseased patient the S R in the 1,000 000 tube was 
27 5 mm IMoieoiei in the 3,000 000 and 2 000,000 tubes the difteience betiieen 
the S R in uoimal and abnoimal patients was so small as compared Mith the 
wide maigm m the 5 000 000 tube that the lattei tube u as used throughout as the 
standard of compaiisoii 

Ref ei enee to the pi otocols display s this fact quite ell IVhei eas Case 1 had a 
S R of only 1 0 mm in Tube 5, Case 109, fianklv abnoimal, sboiied a S E of 
16 0 mm On the other hand the S R in Tube 1 in both eases as the same, namely, 
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27 5 mm a striking comparison To a lessei extent a widei maigin ot difterence 
IS found to exist in Tubes 5 than occuis on comparison Mitli the & rates measured 
111 Tubes 4 

There were furthei reasons foi emploi mg the 5 000 000 cell count as the nxed 
standard In 1924 Hesser^' made a serologic study of the red blood coi-puseles, 
especiaUy in relation to agglutination The rate of sedimentation depends, as can 
easilc be demonstrated, upon the degree of agglutination of the erythrocytes, 
thereby masses tend to fall faster than small agglomerates Hesser showed that 
this agglutmation and rouleaux formation occuis best at a high concentration of 
red cells If the proportion of cells to plasma was 1 5 in a normal person the ag- 
glutination was moderate, although m a rapidly sedimentmg blood it was more 
marked If the blood w as further diluted, the amount of agglutination diminished 
imtil at 1 40, in a normal mdic idual, and at 1 80 m a diseased patient, all agglu- 
tination disappeared Thus, in conditions of anemia, where the pioportion of 
plasma to red cell content is mci eased, the degree of rouleaux formation is consid- 
erably dimimshed This feature can be well obsen ed if the process of sedimenta- 
tion be carefully watched through a magmijung lens In the tubes of higher con- 
centration of red cells, there is a sharp line of demarcation between the upper level 
of the fa llin g column of cells and the supernatant plasma In the 3,000,000 tube 
and the tubes of blood of low er concentration, the large, heavier masses of cell ag- 
glomerates fall quickl}', leaving in their wake a reddish haze the upper level of 
which IS indistmct This renders an accurate reading of the sedimentation height 
impossible The red haze consists of slowly falbng erythrocj-tes in clusters, which 
dimmish m size to the upper extremity of the cloud, where cells are falling smgh 
or lu twos and threes 

Anemia, therefore, renders the S T valueless, unless it is corrected, for when 
a count of 1,000,000 cells per c mm is reached, maximal sedimentation with some 
packing of the cells has alwaj s occuiwed at the end of one houi and before this in- 
terval of time the upper lev el of erythrocytes is too hazy for an accurate reading to 
be made 

In short, some degree of anemia is not infi equentlj encountered in disease 
processes, and if the effect of the pathologic condition upon the S R is to be 
studied, some attempt must be made to differentiate the effect of this primary fac- 
tor from that of the secondarv one A great deal of space has been devoted to the 
led cell factor in the & T , but the excuse for this lies in the importance of such a 
factoi which cannot be, and indeed has not been so far, sufficiently emphasized 

PEPSOXVn TECHNIC 

The first essential is that all glass tubes, pipettes, and svTinges should be kept 
scrupulouslj dean and drv A small flask of sterile, 3 8 per cent solution of sodium 
citiatc IS kept tightlv corked so as to prevent evaporation and therebv concentra- 
tion A fresh solution is frequentlj made up so that no deterioration is likelv to 
ensue The actual sedimentation tubes are 6 cm long, 6 mm in internal diameter 
md the bottom of the tube is flat A mark is cut on the glass at a heiaht of 32 5 mm’ 
from the base, this mark indicating a content of 1 1 1 Latelv I have emploved 
tubes graduated in half millimeters but for some time I was content to use a flat 
metal scale, recording m 0 5 mm , and bv placing this along^de the tube it was a 



T \BLE I 

The Epiect Upon the SR op Djpierevt CoKCE\ri!ATio'^s of Red Cells The Sli ^Y^s 
ilEASHEED ^T THE END OP OnE HOUR IN V COEUilN OP BEOOD 32 5 illLDIilETEKS HIOH 






pediment VTION KATE 

IN TUIiFS OF DESCENDING 

CSS£ 



I EG CELL 

KEO CELL CONCENTRATION FROM 6 1 MILLION 

^0 

SEX 

DIAGNOSIS 

COUNT 



PEE C MH 







11 

IBS! 


SEBB 

12 MILL 1 1 MILL 

5 

M 

Xoimal 

4,460,000 

1 

0 

4 5 

10 0 

ISO 

26 0 

32 

It 

Xoruial 

4,760,000 


1 0 

7 5 

13 5 

19 5 

27 0 

1 


Isorm il 

4,680,000 


1 0 

60 

10 5 

20 0 

27 5 

2 

M 

Normal 

4,240,000 


10 

7 5 

14 5 

21 0 

27 o 

16 

M 

Normal 

4,750,000 


1 5 

SO 

14 0 

20 0 

27 0 

44 

:m 

Normal 

4,630,000 


20 

70 

13 0 

20 0 

27 0 

100 

11 

Normal 

4,900,000 

10 

30 

SO 

14 5 

20 5 

27 0 

201 

11 

Normal 

5,000,000 


50 

9 5 

15 5 

22 5 

27 5 

93 

F 

Normal recove^^ from at 










tack of peUie cclluhtis 

4,000,000 


0 

25 

70 

12 5 

25 0 

17 

F 

Norm il 

4,940,000 


1 5 

75 

14 0 

210 

27 5 

31 

F 

Norm il 

4,070,000 


2 5 

so 

15 5 

215 

27 5 

3S| 

F 

Norm il 

4,550,000 


3 0 

70 

13 0 

210 

27 5 

51 

F 

Normal 

5,180,000 


40 

9 5 

15 0 

22 0 

27 5 

52 

F 

Normal 

4,350,000 

10 

4 5 

so 

15 0 

210 

27 5 

64 

F 

Normal 

5,000,000 

0 

40 

10 0 

1) 5 

215 

27 5 

62 

F 

lletrostaNis 

3,980,000 

10 

4 5 

90 

15 0 

210 

27 5 

205 

F 

Normal 

3,000,000 


50 

no 

16 5 

22 5 

27 5 

13 

F 

Normal ptcguawcs , 9 weeks 

3,730,000 


0 

50 

12 5 

19 5 

27 5 

o6 

F 

Pregnauej, IS weeks 

4,110,000 


40 

9 5 

14 a 

210 

27 5 

6S 

F 

Pregnaucj, 12 weeks 

4,200,000 


85 

13 0 

17 5 

23 5 

27 5 

47 

F 

Ruptured cctopie giatation 

3,740,000 

50 

90 

14 0 

18 5 

22 5 

27 5 

28 

F 

Pregnauca, 38 weeks 

3,880,000 


10 0 

14 0 

ISO 

22 5 

27 5 

n 

F 

Pregaautj, 24 weeks 

4,780,000 


10 0 

14 5 

10 0 

23 5 

27 5 

oS 

F 

Preguaucj, 38 weeks 

3,970,000 

C 0 


15 5 

19 5 

23 5 

27 5 

45 

F 

Pregnaucj, 12 hours post 










partuiii 

4,710,000 


12 0 

16 0 

20 0 

24 0 

27 5 

195 

F 

Pregnant j with to\emia, 36 

1 









weeks 

4,880,000 

13 5 

16 0 

19 0 

22 0 

25 0 

28 0 

53 

P 

Chrome pjosalpint 

4,820,000 

12 0 

16 0 

19 0 

21 0 

25 5 

28 0 

143 

F 

Acute paelitis 

5,990,000 


90 

14 0 

18 3 

23 0 

27 5 

120 

11 

Chrome osteoma ehtis 

5,140,000 


16 0 

19 0 

27 0 

24 5 

28 0 

131 

F 

Post operatiae hematoma 

3,140,000 

12 5 

15 5 

IS 5 

22 0 

25 0 

27 5 

137 

P 

Tj-phoid fe\er 

4,440,000 


12 5 

16 0 

20 0 

24 0 

27 5 

140 

F 

Comalesceut typhoid fever 

4,700,000 


75 

13 0 

18 5 

23 5 

27 5 

94 

11 

The pleural effusion 

4,470,000 

S 5 

13 5 

16 5 

20 0 

24 0 

28 0 

IIS 

F 

The pleural effusion 

5,330,000 


14 5 

ISO 

22 0 

24 a 

28 0 

15 

P 

The peritonitis 

4,140,000 


110 

15 0 

18 5 

22 a 

27 5 

lOS 

M 

■kctuioinj cosis of cecum 

4,000,000 


12 5 

Il o 

20 0 

25 0 

27 5 

109 

11 

Aotinomj cosis of ctcum 

4,190,000 

12 5 

16 0 

19 0 

22 0 

25 0 

27 a 

147 

F 

Subacute nephritis 

3,020,000 


13 5 

17 0 

21 5 

24 0 

27 5 

163 

11 

Acute glomerular nephritis 

5,200,000 


15 5 

18 0 

215 

25 0 

28 0 

S6 

P 

Necrotic retroperitoutal 










sarcoma 

3,360,000 


12 5 

16 0 

20 0 

23 5 

27 5 

134 

11 

Hj pernephroma 

3,960,000 


13 0 

17 0 

210 

25 5 

27 5 

50 

P 

Carcinoma peritonei with 










ascites 

3,650,000 

30 

9 0 

14 0 

ISo 

23 0 

27 5 

141 

P 

Carcinoma peritonei with 










ascites 

4,370,000 


13 0 

16 5 

20 0 

23 a 

27 5 

116 

11 

CarcuiAma of oesophagus 

5,500,000 


15 0 

18 5 

21 5 

25 0 

28 0 

99 

P 

Carcinoma of stomach 

5,060,000 

13 5 

16 0 

19 5 

22 0 

25 0 

28 0 

127 

P 

Carcinoma of stomach 

2,750,000 


16 0 

19 0 

22 0 

24 5 

28 0 

101 

11 

Carcinoma of pancreas 

3,730,000 



15 0 

19 5 

23 5 

27 5 

110 

P 

Carcinoma of liver 

3,500,000 


Bill 

17 0 

210 

24 5 

27 5 

19 

P 

Paget’s disease of breast 

4,930,000 


no 

15 0 

18 5 

23 5 

27 5 

21 

F 

Scirrhous carcinoma of 










breast * 

5,110,000 


So 

13 5 

19 0 

23 0 

27 5 
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Simple matter to read off the height of clear supernatant plasma A special laek 
■was designed to hold the tubes during sedimentation There are thiee rows of holes 
in the upper platfoim, and eoiiesponding slots in the base, so that the tubes fit 
snugly, and are held absolutely 'vertical duimg sedimentation 

At one end of the rack are some larger holes to take the larger reservoir tube 
of blood, and another tube f oi the plasma w ith w hieh the dilutions are made For 
the purposes of my investigation I had, foi a long time set up a series of five sedi- 
mentation tubes containing blood in descending coneentiation from 5,000,000 to 
1,000,000 red cells per c mm , and in such instances 10 c e of blood was necessitated 
Later, however, it was found that 4 o c c of blood ivould suffice, in order to set up 
one tube with a content of 5,000,000 cells pei e mm 

By the usual method, 4 5 c c of blood is cvitbdrawn from an antecubital vem, 
taking great care not to produce an unnecessaiy degree of venous stasis, otherwise 
in a rapidly sedimenting blood some eiythrocide fall ui vtvo will occur (2 and 25) 



Fie 2 


Fiff 3 


Vis 

Pis 


2 — Illustrates the sedimentation curves obtained from two normal individuals 
— Illustrates the sedimentation curves obtained from two pathologic cases 


This specimen is rapidly introduced into a tube and intimately mixed with 0 5 c e 
of socluini citrate solution already contained therem A red cell count on this 
sample IS now^ made, so that it will be known how^ to divide, approximately, the 
ICC specimen for dilution or concentration It is usually expedient to place 2 e e 
of blood m a small tube, and to centrifuge the other 3 c c in order to obtain plasma 
ith winch to dilute the specimen to be tested The object is to have at least 2 e e 
of blood, the led coll content of which after appropriate addition of plasma will 
register an e\ en million figure, i e , 6,000,000, 5,000,000, 4,000,000, ete From this 
suspension we can, bj emplo>ing the method just described, readily abstract a 
sample of blood foi a S T so that the sedimentation tube will contain 1 e c the con- 
tent ot winch is 5,000 000 red cells per c mm The sedimentation tube is now 
coikod and an e\en suspension of blood obtained by inverting and rotating the 
ube about Its long avis It am air bubbles remain on the surface Tev must be 
buist bs the application of a heated glass rod faetore sedimentation is allowed to 
proceed The sedimentation height or height of clear plasma ^ 1 ^ 0 ^^ tl e 

columnofrecUeilsisthenmeismccIattheendof onebour 




720 


THE JOURXVL OF Ii.UiOR4.TORY V>D CLIMC.AXr ilEDICCs’E 


V ilOWFIED METHOD 

lu eeitdin eases it is desiiable to utibze small quantities of blood foi example 
ivheu fieqiieut lepetition of the test is ueeossaiy dm mg the obseivatioii of chrome 
pathologic conditious, such as pulmonai 3 tubeieulosis oi uhenaS T ispeifoimed 
upon infants and the longitudinal sinus loute IS chosen Foi this pm pose a method 
has been devised, nhieh is simple and lapid so that a laige numbei of sedimenta- 
tion tubes can be set up at once This method aiose out of the obsei ration lefeired 
to that, ■nhate4ei the S II in a blood specimen at a high concentiation might be, a 
height of fall of 27 5 mm ivas almost ah\ a\ s attained in the 1 000,000 tube at the 
end of one houi Duiing the time v hen fn c tubes of descending led cell concentia- 
tion veie set up as aroutine, a giaphic lecoidvasmade in main of the cases Pigs 
2 and 3 illustiate tjpieal finding-^ in normal (Pig 2) and abnoimal individuals 
(Fm 3) 
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Fig 4 — Depicts the procedure for obtaining the corrected S R when tiie modified 

technic Is emplo>€d • 

The S R values are plotted upon the giaph as oidinates and the led cell counts 
are abscissae 

In a normal mdii iclual, the cm ve obtained is almost a straight hne When the 
S R IS more rapid the cmve described is ahcaj^s a straight line as shoivn in Fig 3 
Piom a consideiation of these cun es it is seen that, given a tube of blood at a con- 
centiation of 4,500,000 cells pei c mm , it is onlj necessaij’^ to measure the S R of 
this specimen, leeoid the S R figuie upon such a giaph opposite the red cell 
count numbei of the blood, 30 in the point obtained with the 27 5 mm maik and 
continue the straight hne until it cuts the 5,000,000 ordinate At the point where 
this line ciosses the 5,000,000 perpendicular, we lead off the S R which vould ob- 
tain if that specimen of blood weie concentiated up to a 5,000,000 led cell count 

Bed Cell Count — 

4,500,000 S R monehoui Collected S R 

(to a 5,000,000 basis) 

7 5 mm 4 5 mm 

Technic — A drj' Ice "Recoid" syiinge is taken and 0 1 c c of 3 8 per cent 
sodium citiate solution sucked into it Exaetlv 0 9 c c of blood is diawn into the 


WVLTON EBiTHROCXTE SEDIMENTATION TEST 


721 


syringe fiom an aim vein, the citrate and blood aie intimately mixed and the con- 
tents of the svrmge evacuated into an oidmary 1 c e sedimentation tube A hemo- 
cytometer pipette is intiodueed mto the suspension, and enough blood ivithdiaMn 
for a led cell enumeiation, ishereupou sedimentation is allowed to proceed in the 
usual way If it is necessaiy to set up several specimens, they may all be placed in 
the rack to sediment, and the blood counts are performed at any time after the 
sedimentation height has been lead, to suit the operator s convenience 

DISCUSSION 

For more than five years the method desciibed has been employed by the 
author during the investigation of a wide range of cases, culled from medical, sur- 
gical, gynecologic and obstetiic wards A full account of some of these findings is 
being reported elsewhere The number of experiments upon the blood of human 
beings and animals runs into several thousands, and records to hand amount to up- 
wards of a thousand S tests upon more than 500 patients This includes a series 
of 50 eases of pulmonaiy tuberculosis, who were obseived over a period of four 
months during their stay in a tuberculosis sanatorium Repeated S tests were 
performed upon these patients, and graphic records were kept of the S R , weight, 
and temperature The impoitance of the corieeted S R reading is well seen m 
such an investigation Not only does the red cell count differ from patient to pa- 
tient, but during the course of a chronic disease notable fluctuations in the erythro- 
cjte count are observed, and a false impression of the pathologic condition is ob- 
tained if suitable eoi rections are not made It u'as fi equently i emarked that a sud- 
den use in the erythrocyte count occurred during a flare-up of the tuberculous 
process or immediately following collapse therapj’' In such instances, and these 
are but tuo examples chosen from many others that could be quoted, the tiue state 
of affairs is faithfully reflected by the coireeted S R figure, whereas the uncol- 
lected figure gives an entirely erroneous picture When the corrected S R is 
utilized, the test becomes more accurate and delicate, enabling one to detect 
changes in the suspension stability of the blood without costly apparatus or 
extraoidinaiy skill on the part of the observer Thus the scope of the test is 
uidened and can be utilized m certain specialized ways In the early diagnosis of 
tuberculosis, it may be employed as a specific diagnostic test, when used in con- 
junction luth the injection of an infinitesimal dose of tuberculin Another avenue 
ot leseardi is opened iii the investigation of hepatic djsfunction by emplojing the 
S T and noting the changes in the S R after a protein-containing meal With- 
out collected S R figures such special tests as these nould not be feasible 

Of the tuo methods described, the concentration and dilution method, in 
nliich one tube of blood is set up containing 5,000,000 red cells per c mm , is neces- 
sarilj somewhat more accurate than the giaphic modification, and this applies 
espccialh when the ei j thioej te count is in the region of 3,000,000 or less In the 
ment ot siidi a low cell count, it is mged that the specimen of blood should be con- 
cciiti ited and the S R measured m a tube containing 1 c c of blood at a eoncen- 
ti atioii of 5,000 000 cells per c min 

The iioiiiial one hoiii S R figures obtained bj the methods desciibed aie 
UOmm to 0 0 mm witlnn neiigeofdomm in men and 0 0 mm to 5 5 mm with 
iiia\erigeot 1 5 iiim iiiwoiuiii 
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CONCLUSIONS 


1 A new pioeeclme is descubed which eudea-\ ois to staudaidiiSe the eiythio 
cjte sedimentation test and thus eliminate certain fallacies uhich axe inheient in 
manj methods hi thei to employed 

2 Bv this technic, nhicli is simple, lapid, and ine\pensive, an accuiate com 
paiison of the S R may be made ui difteient blood specimens The S R figuie ob- 
tained IS not influenced by any ONteinal fattois but is a tiue reflection of the effect 
of abnormal states of the plasma upon the suspension stability ot a fixed number of 
eiythioeytes 

3 The method desci ibcd necessitates the emploj ment ot 4 5 e c of blood ■which 
is added toOScc ofaSS pei cent solution of sodium citrate A led cell count is 
made of the citiated specimen and then, by means ot a simple piocedure, the de- 
giee of dilution oi eoncentiation is calculated iihieh is necessary to bung the 
sample of 1 c c of blood to 5,000,000 led cells pei c mm 

4 The distance that the led cell column falls is measnicd in millimeteis at the 
end of one houi, and the leeoided result is the collected S R Thus in evei y case 
investigated, the S B is alu ays siioKcii of in tci ms of the distance fallen in an houi 
hy a column of led cells in a tube of S mm diametei containing 1 c c of blood at 
a eoncentiation of 5,000,000 nd cells pei c mm 

5 When it is desirable to take only a small quantity ot blood, a modification 
ot this method maj be emploj cd mIucIi is moie lapid and leqiiiies meiely 1 c c of 
eitiated blood WTien the S R ot this specimen is measuied, and a blood count 
made, the S R figuie is collected to a 5,000,000 led cell basis by means of a graph 

6 This method is not quite so accurate as the previous one, and should not be 
used 11 hen the i ed cell count lies beloii 3,000,000 Hoii ei er, it is readily adaptable 
to the lepeated study of ani case over a piolonged peiiod of time and especially to 
the studj^ of childien 

7 The utilization ot the collected sedimentation test oiei a peiiod of more 
than five i eais has led me to repose gieat confidence in the results obtained winch 
ha\e amply justified its adoption 

Note The special sedimeutation tubes described lu this paper are being made bj Arthur 
H Thomas Co , Philadelplua 
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A CLINICAL METHOD FOR SERIQI PROTEIN* 


3Iiles j Breder, M D , Lincolx, Nebr 


"D ECENT lesearches haye called the attention of cbnicians to the impoitanee of 
'-the detenninations of serum protein as a routine clinical measure Heretofore 
this determination has been performed largely m research laboratories, and the 
methods hay e been difScult and cumbersome for the clinical laboratory technician 
There is a demand noyv that this determination be placed on the basis yybere it can 
be carried out by the technician in the ay erage office and hospital laboratory The 
folloyy mg is an attempt to make the present knoyvledge on the subject available for 
use in 1 outine clinical yvork 

The steps are as folloyy s 

1 Determine the total nonpiotein nitrogen of the serum , 

2 Detei mine the total nitrogen of the sei um , 

3 The ditterenee betyy een the two is the protein nitrogen , 

4^ The plot cm nitrogen multiplied bv 6 25 gtyes the protein 

Nitrogen is most conyenicnth detei mined by Kjeldabl digestion and Xessler- 
method y\as dey eloped on a micro basis so that small quantities of 


•IvcctUid for Dubllcillon Juuo 12 1 "1 



724 


THE JOtRXVE or L\BORATOR\ AND CLIXIC VL AIEDICIXE 


sei um maj be utilized Foi the digestion, a miei o Kieldahl flask oi 25 e c eapae- 
ity Avas made foi the pm pose bv the Fischei Scientific Co of Pittsbuigh 

Nonp] otcin Nit) open — Keineinbei to use the seiiim instead ot the custoiiiaiy 
AAhole oxalated blood 

3 c c of sei um in a small flask 
21 c c of distilled ivatei 
See of 10 pel cent sodium tungstate 
5 c e % Noimal sulpluuic acid 
lli\ and allow the mixtuie to stand foi ten minutes 
Filter 01 centiifugc, 

Take 10 c e of the hltiatc oi supeinatant fluid, which is equnalent to 1 c c ot 
seium, place in a mieio Kjeldahl flask, 

Addabead oi apiece of buck oi giai el to pi e\ cut bumping. 

Add 1 c e of the digestion mi\tuie 
Digest aecoiding to the Kjeldahl method 

AVhen digestion is complete, diop a piece ot litmus papei into the flask and 
then add 10 pei cent sodium In dioxide up to the neutial point Be caicinl not 
to go iiast the neutial point, on account of the dangei of dm mg oft nitiogen in the 
foim of ammonia ivith an excess ot alkali This neutialization with allcali is neces- 
saiv because it the mixtiue is too stiongl 3 acid to be nessleiized, it neutializes 
all the alkali m the Nesski s solution and fails to bung out the lequiiect jellow 
coloi 

If the liquid is not deal , it must be diluted to a definite volume, say 25 c c , 
filteied 01 centrifuged, and an aliquot pait, saA one-half of the filtiate oi supei- 
natant fluid taken, and the tactoi 2 mtioduced into the calculation 
Nessleiize and lead in the coloi iinetei 

In this laboiatoiy AAheie the Klett glass standaid coloi imetei is used, the cal- 
culation is as foUoAvs 

Multiply the leading bj' the glass collection, 0 95, this gnes R 
15/R X dilution (x 2 it dealing of the digested fluid is necessaiy and aliquot 
paits taken) gives the milligiams of nitiogen pei 100 c c of seium "Dilution” 
lefeis to the total numbei of c c ot nessleiized fluid This is a shoit cut, the tull 
expiession is 

15/R X dilution 100 X 100 equals mg pei 100 e e seium 
Wheie a Duboseq type of coloi inieter is used, Avitli a standaid containing 1 mg 
nitiogen pei 100 e c of nessleiized fluid, the calculation is 
S/U X dilution equals mg of nitiogen pei 100 c c seium 
Total Seium Nitiogen — Place 0 05 cc seium in the micio-Kjeldahl flask 
This amount may eithei be measuied m a Kahn pipette, in Avhich case it must be 
deliveied beloAv the suiface of the distilled Avatei Avith Avluch it is to be diluted , or 
0 5 c c may be diluted to 10 e e AAith distilled A\mtei, and 1 e e ot tins used ioi the 
deteimiuation , 

3 01 4 c c of distilled Avatei 
1 c c of digestion fluid 

Digest as in the case of the total uonpiotem nitiogen Keutialize as befoie 
with 10 pel cent sodium hj dioxide 

Nessleiize and lead m the coloi imetei 
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Calculation toi Klett coloumeter Readiii? 0 95 glass collection gnes J? 

15/11 y dilution x 20 ( < 2 if filtering was necessaiy) equals mg total nitiogen 

pei 100 c e serum 

For a Duboscq type of coloiimetei using 1 mg nitiogen pei 100 c c oi nessler- 
ized standard 

S/U X dilution X 20 (x 2 if filtiatiou is needed) equals mg total nitiogen pei 
100 e e seium 

jDigesftoii Mistut e To 50 e e of 5 per cent coppei sulphate solution add 300 
c c of 8a per cent (syiupy) phosphoric acid and mix. Add 100 c e of concen- 
tiated sulphuric acid and 25 gm potassium sulphate , mix thoioughly 

For use, dilute with equal parts of w atei Keep well stoppered and pi otected 

from hght 

Digestion flasks after use may be cleaned mth strong alkah 

Calculation of Seium Piotein —From the total nitrogen subtract nonpiotem 
nitrogen The figure gives the number of milligrams of piotein nitrogen per 100 
c c of serum Multiplying this by 6 25 gnes the number of milligrains of pro- 
temper 100 c e of serum As serum protein is frequently expressed in peieentage, 
this last figure may be divided by 1000 if the peieentage of protein is desired 

-Acknowledgment is made to Miss Violet Paj-ne, teclmician, for tlie large amount of detail 
worls; necessary to develop and check the above method 


STUDIES IN THE SEROLOGY OP SYPHILIS® 


X Precipitatiox Tests fob Syphilis "With Spixal Fluids 


Harpy E vgle, M D , B.iLTniORE, ^Id 


Y^HEN, following the development of the Kahn test, piecipitation tests foi 
' ' syphilis began to be generally adopted, it was naturally expected that they 
would prove as serviceable in the examination of the spmal fluid as they soon 
proved to be with serum It was, however, found bv many serologists who at- 
tempted parallel tests, that whereas precipitation tests with serum were usually 
more sensitive than the Wassermann reaction, they were distinctly less sensitive 
when applied to spinal fluids This infeiionty was particularly striking if the 
A\ asseimann teehnie involved the use of a sensitive antigen, ice box incubation, 
and, most mipoitant, tbe use of laige quantities oi spmal fluid, 2 to 10 times the 
amount of serum used m the ordinary serum IVassermann 

riiL author receutlv dc^ciibed a simplified precipitation test foi svphihs,^ 
which 111 ovei 2b 000 serum tests was found to he consideiably more sensitiv e than 
eitlur the IVassermanii oi Kahn reactions and because or the ease or reading re- 
sults was coiiaideied to be moie leliable than other precipitation tests cuiientlv 
attempt was made to apph this test to spinal fluids it was round 
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that the spinal fluid ■Wasseimaim was as tai sapeiioi to the pieupitation test as 
the lattei was to the Wasseimanu m the examination ot seium The lesalts ob- 
tained in 614 spinal fluids,® most of them liom patients pievioiisly diagnosed and 
tieated as svphilitit, aie listed in Tables I and II 

Table I 

As iLssis OP Results ix 614 Spinal Pluids* 
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Precipitation Results 
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*ln this as In tlie tolloning tables ot Uiis paper 

+ indicates a deflnito posiOae reaction with no heinoijsis 
0 Indicates a definite negvtlae reaction with complete henioljsis and 
It indicates a doubtful reaction with partial hemolisis 
**The negative Wasserniann reaction was due to some technical error the reaction being 
positive upon repeated test 

iTlie negative precipitation test w is due to sonic technic it error the leaction being positive 
upon repeated test 

Neither of tliese fluids is included in the discussion of discrepant Wassennann and precapita- 
tlon tests 


Table II 

Analysis op 9b Positive and Doubtful Spin il Flvids 


KO OF FLUIDS | 

PKECJPITATIOV 

TEST 

ASSEKMAW 

AVER 4GB REAGIN TITER 
OF THE FLUIDS* 

5 

0 

X 

<1 

24 

0 

+ j 

3 

8 

X 

+ 

4y. 

59 

1 

+ 

4* 

20 25 


•TV'a posiUve in 1 c c = 1 unit Wa — positive in bd cc ;; 5 units etc 


•Fifteen anticomplementary spinal fluids 11 of which jielded a positive preclpiUtlon test 
are not included in the following discussion 
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Protocol 1 


IVassermann —The Wassermann teehnio i\as exactly that described in the following papei 
of this senes/ saie that instead of using 0 1 and 0 05 c c as m the serum test, the spinal fluids 
were tested as outbned in the following table, in quantities of as high as 1 c c 


0 8 

06 

04 

02 

0 1 

0 05 

0 02 

0 01 

0 005 

02 

0 2 

02 

02 

0 2 

0 02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

0 2 


Spinal fluid, c c 10 

Complement, 1 12 c c 0 2 
Antigen 1 200, c c 0 2 

Incubation for 4 hours at 0° 6° C , followed by V 2 hour at 37 C 

Precipitation Test — Exactly as described in preceding papers of this series, t save that 
1 c c of spmal fluid was used instead of 0 4 c c , as in the serum test, the quantity of antigen 
suspension remainmg the same (0 04 c c ) As is stated in the text, it has since been found that an 
even smaller antigen flmd ratio (0 02 c e of antigen suspension + 2 cc of fluid) results in a 
more sensitive reaction 


As IS there shown, the new precipitation test detected only 67 of the 98 AV as- 
sermann-positive or doubtful fluids The Kahn test pioved even less sensitive 
Aloreover, the outcome of the precipitation test depended upon the amount of 
leagm present in the fluid, and could usually be predicted fiom the “strength” 
of the positive AVassermann reaction As outhned in Piotocol 1, the AVasSeimann 
test employed involves the use of giaded ciuantities of fluid, beginning with 1 c c 
of whole fluid, and decreasing to 0 005 c c (1, 0 8, 0 6, 0 4, 0 2, 0 1, 0 05, 0 025, 0 01, 
0 005) AVhenever the AA^assermann was positive with as httle as 0 05 c c of fluid, 
the precipitation test (earned out with 1 c c fluid) was usually also positive As 
the amount of the reagin in the fluid decreased, howevei , negative precipitation 
tests began to appeal Thus, in spinal fluids which weie AVasseimann positive only 
down to 0 4 c c , positive precipitation tests weie the e\ception lather than the 
rule , while fluids containing so little leagin as to be AVassermann positive only wath 
0 6, 0 8, 01 1 c c of fluid, almost always gave a negative precipitation test Eoughly, 
the AA’^asseimann pioved to be 2^^ to 3 times as sensitive as the precipitation test, 
requiring only 2/5 to 1/3 as much reagin in ordei to yield a positive leaction 

This has been the expeiience of most serologists who have attempted to apply 
pieeipitation tests to spinal fluid Recognizing the difBculty, Kahn developed a 
new proceduie for the examination of spinal fluids, involving the pieeipitation of 
the spinal fluid globulin (containing the active leagin) by appioximately half 
satuiation mth (NH4)2S04, redissolving the precipitate m a minimum volume of 
phjsiologic salt solution and using this coiicen tinted globulin solution in a pie- 
cipitation test’ In this laboiatoiy, howevei, this pioceduie has pioved entirely 
uns itistactoiy, and for two distinct reasons 

El en with reasonable caie in the lemoxal of the supernatant (NH4)2S04 solu- 
tion altci the eentiifuging ot the globulin precipitate, so much (NH4)2&04 remains 
in the piecipitatc that when the antigen suspension is added to its solution, there 
IS a nonspecific aggiegation, due to excess electroh te, which simulates the aggrega- 
tion due to reagin 

V inoie seiious objection is the tact that the pioceduie usuallj nelds no 
globulin precipitate in the xerj spinal fluids m which the oidinaii precipitation 
text lb negitne and the AVasseiniaim positne that is, the \eix fluids in which the 
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pioeeduie should find its application Of the 24 fluids in oui senes falling into 
this eategoii all but 5 ga\e a negatne oi iveaklj positne Pandy test and a flat oi 
neailj' fiat mastic ciuie, iii othei noids at least 75 per cent ot these positne 
fluids eontamed so little globulin that no significant precipitate ivould form upon 
half saturation i\ith (NH^lnSOt Tiue full saturation of such fluids does yield a 
precipitate, consisting ahnost entirely ot the normal spinal fluid protein (25 mg 
pel cent oi less), plus any leagin oi globulin nliich niai’’ hare been piesent, but 
such a saturated solution has so high a specific gra\ity that the protein will not 
sediment clear h upon centntugmg [Moieovci, the salt content of any slight sedi 
ment obtained is so high as to pieelude the ordinary piecipitation test 

Xor can it be said that these fluids in which the AVasseimann was weakly posi- 
tne the piecipitation test negative, and the piotein content eithei normal oi onlv 
slightlv increased, represent false positive AVasseimauii reactions, for three- 
fouiths ot these eases piesented clinical evidence ot central iieirous system m- 
\ol\ement (Table III) 

Seieral othei methods of coneentiating spinal fluid leagm were then at- 
tempted in this laboiaton , such as the piecipitation ot the globulin with CO 2 , the 
addition of normal seitun to the spinal fluid betoie piecipitation with 50 pei cent 
(NHilaSO^, and the centiituging ot the lipoid particles from spinal fluid at \aiy- 
ing Ph None of these pio\ed satistaetom 

A significant luciease in the sensitivity of the new piecipitation test with 
spinal fluid was finally attained b\ using much less antigen m pioportion to the 
spinal fluid than is used in the serum test The lattei test calls toi a 1 10 antigen 
seium latio , bv decieasing this ratio to 1 100 (2 c c of spinal fluid x 0 02 c c of 
antigen suspension), a cousideiable inciease in sensitivity was eliected, without 
however, attaining the sensitivity oi the Wasserniann reaction 

The Wasseimann leaetioii theieioie remains the method of choice 111 the 
examination of spinal fliuds Until some method has been found of inei easing the 
sensitivitv of the piecipitation test in fluids, the 'Wasseimann cannot be entirely 
replaced by piecipitation tests, no matter how gieat then technical simplicitj, 
leliabilitv 01 seiisitiv itj' with sei um 

Of perhaps only aeadenuc inteiest is the explanation of this puziding diiieieuce 
in the leactivitv of seiuni and spinal fluid 'Whj'' does a piecipitation test give 
a higher proportion ot positiv'e leactions with seiuiu tliaii the Wasseimann leae- 
tion, but less w ith spinal fluids ® 

The answer is to be found in the well known fact that complement fixation 
IS inhibited by serum, as illustrated in the following simple expeiiment If one 
titrates a known strongly Wasseiniann-positive serum by both the Wasseimann 
and a precipitation test, using a constant quantity ot serially increasing seium 
dilutions, one usually finds that the Wasseimann titer is highei , that is, that 
complement fixation as such is a more delicate test foi leagm than the aggiega- 
tion leaction If tins same expeiiment is repeated, diluting the syphilitic seium 
w ith noimal sei uin instead ot w ith plivsiologic salt solution, one obsei v es a striking 
inhibition of fixation, the apparent titei falling to 1/S and even 1/16 of its oiiginal 
value the piecipitation reaction, however, is practically unaffected by the seium 
Clearly, some substance piesent in noimal serum inhibits fixation, and masks 
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the leagin The active inhibiting component has been found in this laboiatoiv 
to be associated nith the albumin fraction of the serum piotein Possibh this 
forms a protective film around the lipoid-ieagin pai tides and prevents the 
fixation (adsoiption) of complement Be that as it ma\ suen a serum con- 


Table III 


Analysis of 29 Fluids With n Posmi-E op Docbtfll WiSSEPsiAW Beaction, and a 

Negvtive Precipitation Test 


WASSEEilAW 

1 OS 06 

EEACTJOl, 

04 02 

01 

PA%J>Y 

UASTIC 

CUEVE 

TOTAL 

TBOTEIN 
MG % 

CUNtCAL EVIDENCE OF 
N'EETOSVPHIUS 

1 ± 0 

0 

0 

0 

0 

0 

0 

25 

Sluggish refleses 

2 ± 0 

0 

0 

0 

0 

. — 

232210 

50 

ArgrU Robertson pupils 

3 i 0 

0 

0 

0 

0 

0 

0(0)0 

25 

Paresthesias, peroneal palsy 

■it 0 

0 

0 

0 

0 

0 

0 

25 

None 

5 i 0 

0 

0 

0 

0 

0 

0 

25 50 

Eighth nerve deafness? 

6 ~ 0 

0 

0 

0 

0 

0 

0 

25 50 

History not available 

7 - 0 

0 

0 

0 

0 

0 

0 

25 

Pupillary changes 

8 0 

0 

0 

0 

0 

0 

000000 

25 

General paresis, incipient 

9 T tX 

0 

0 

0 

0 

0 

110000 

23 

None 

10 - T 

0 

0 

0 

0 

0 

0 

25 

None 

11 T r 


0 

0 

0 

0 

0 

25 

General paresis, incipient 

12 - T 

- 

0 

0 

0 

0 

0 

25 

Seventh nerve palsy 

13 + + 

T 
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0 

0 

0 

0 

50 

History not available 

14 A T 

- 

+ 

0 

0 

0 

0 

30 

None 

17 - 

4- 

T 

0 

0 

+ 

111000 

25 50 

PupiUarj changes, paresthesia, 

16 •>- + 


— • 

0 

0 

0 

0 

25 

ulnar hyperesthesia 
ilental deterioration 

17 i -L 

X. 

- 

0 

0 

0 

0 

25 

Tabes 

18 4. _ 

T 

X 

0 

0 

X 

221000 

50 

Taboparesis 

19 J- + 

- 

+ 

0 

0 

Xot done 

Xot done 

Xot done 

Seventh and eighth nerve palsy 

20 - J. 

+ 

“ 

0 

0 

X 

111000 

50 

Eighth nerve deafness, 

21 - + 

T 

-f 

+ 

0 

0 

0 

25 

paresthesias 

Third and seventh nerve palsy , 

22-1- -L 

+ 

4- 


0 

0 

0 

25 

pupillary changes, optic 
neuritis? 

Argyll Robertson pupils 

— + 

4* 

4- 
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0 

0 

25 

Tabes 

2*1 

X 

X 

-r 

0 

X 

222000 

25 

Tabes 

2 J + T- 
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- 

+ 


534300 

75 

None 

26 + 

■h 

* 

T 

+ 

-r~ 

444211 

50 

None 

27 i + 

— 

r 



0 

0 

23 

Optic atrophy — Argyll 

i><^ -r 

20 Z 

T 




0 

022222 

50 

Robertson pupils 

Tabes 






332100 

50 

General paresis, incipient 


Table HI A 


IPOTUN NMTJIIN NORMAL LZII lEPi SLIGOT INCBEASE IS PECyTEVN 

ITS PAND\ VND J\STIC TESTS PASDY AND MASTIC TESTS 

NEC VTIVE DOCBTrUL 


IS 


-- out of -S fluids with A poaiiiNc Wassermmn rpTction oml t m 

pricipititp upon hi 

5 UUration uith uO per cent (XH,) 2 SO, ‘ 


definite INCREASE IN 

SPINAL ELDID 
GLOBULIN 
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taming small amounts ot leagm, saj 1, 2, 4, oi even 8 units, this seium lu- 
liibitoi mai pi event complement hxatiou entiiely, vliile the pieeipitation 
leaction, although less delicate than complement fixation, 11111 , since it is i da- 
tively unafteeted hi the mhibitoi, be positiie Noi can one escape the inhibition m 
the ^^asselnlann leaetion by usmg dilute seiiim toi obiiously, it one uses 1 5 
seium instead of ivhole seium in the AVasseimanu leaetion, theie is not onlj less 
inhibitoi, but also less leagin, and the net lesult is a iuithei loss in sensitiiiti 

The gieatei sensitiiitj’’ of the piccipitatiou test iiith seium as compaied with 
the Wasseiniann leaction is thus explained, foi oiilj those seia iiliich contain 
enough leagiii to oiercome the seium inhibition mil giie a positive Wassermaun 
leaction In spinal fluids, howeiei, iihich noimally contam less than 25 mg per 
cent of piotem, that is, an amount less than 1/200 the seium piotein concentiation, 
and which even in general paralysis laiely contain iiioie than 400 mg per cent 
(less than 1/15 the seium piotein eonteiitiation), this mliibitmg substance is not 
piesent, as is shomi expeiimentallj in Table IV In the absence of the inhibitor. 


Table IV 

Shoving That Spinal rLum Contvins Little ob no Inhibiting Slbstvnce for 

CoHPLEiiENT Fixation 


DILXTEVr 

1 

1\ ISSEKIIVNN RESULT OF A SIPIIILITIC SERUil DILUTED 

12 14 IS 1 10 1 S2 1 04 1 12S 

1 256 

NaCl 0 So per cent 

+ 

+ 

•t- 

T 

+ 

T 

T 

0 

Normal inactivated strum 

■f 

+ 

+ -t 


0 

0 

0 

0 

Normal spinal fluid 

+ 

T 

+ - 

-r 

- 

T 

± 

0 


the mtiinsically gieatei delicacy of the fixation phenomenon becomes immediateh 
apparent in the results obtained by the spinal fluid AVasseimaun reaction in com- 
parison with the pieeipitation test (Table I) 

SUAIXI VKY 

A sensitiie ice box AVassei maun reaction is mtimsicallj'' several times as deh- 
cate as the precipitation tests m cm lent use Seium, hoiveiei, contains an in- 
hibiting substance or factor, associated ivrth the albumin fraction, ivliich pieients 
complement fixation without appreciably afiiectmg precipitation, thus causmg the 
latter to be a considerably more sensitive test for small quantities of serum leagin 
than the Wasseimann reaction 

Spmal fluid appaienth does not contam this inhibiting factor, piobabh be- 
cause its protein content is noimally onli 1/300 that ot seium The mtrmsicaUi 
greater delicacy ot complement fixation becomes immediately apparent the Vas 
seimann reaction detecting 40 to 50 per cent nioie positiie spmal fluids than the 
precipitation test, despite the fact that the latter detects 20 to SO per cent more 
syphilitic sera 

The Kahn pioceduie ot attempting to increase the seusitn ity or the pieeipita 
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tion tests with spinal fluid by eoncentiatmg the globulin with (NH 4 ) 2 S 0 i, was 
found to be quite unsatisfactorj'’, foi leasons desciibed in the text Some im- 
proiement m the sensitivity of the authoi’s spinal fluid precipitation test was 
achieved by decreasing the antigen spinal fluid latio to 1 200, as compared with 
1 10 for seium Ne\ertheless, the Wasseimanu reaction remains the method of 
choice m the examination of spinal fluids , so long as this holds tiue, it cannot be 
entiielj supplanted by any precipitation test, no matter how great the supeiiority 
of the latter with serum 
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NEW DETAILS OF TECHNIC IN AIR ANALYSIS^ 


R W Swift, Ph D , State College, Pa 


'T^HE indirect heat measurement and the respiratory quotient, dern ed from the 
analysis of air, hai e come into such common use that any factors affecting the 
accuracy of these measuiements are of interest The observations reeoided below 
are a lesult of seveial years of work with an appaiatns designed and described by 
Caiponter' and also vuth a similar one as modified by Du Vigneaud - The latter 
apparatus, described by Du Vigneaud,- is adapted for the analysis of expired air 
IS M ell as outdoor air A small bulb on the burette separates the range of CO > per- 
centages of outdoor an fi om those of expired air The mercuiy tiap n as found to 
be len piactieal in keeping the burette clean The mercury and the KOH lei el- 
mg bulbs iicie fitted lutli laek and pimon adjustments and a new potassium pyTo- 
gallate bulb ot about 600 e e capacity replaced the original one 

The puipose ot this paper is not to repeat the excellent directions and piecau- 
tions already stated by Caipenter,* ^ ' but rather to point out the application and 
niiportanee of new details heretofore unpublished I am indebted to Dr T 111 
C n ptntcr for fiequcnt helpful discussion The results set foith m this paper are 
iumtid stucth to neu consideiations and to points on vhich, oier a period of 
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A eais, consistent lesults lequue a Anew point and inteipietation somcAcliat different 
ti 0111 tliose of Caipentoi The auaiASt must ot coui’sc be Ins own judge as to the 
coiiectness and inipoitaucc ot these consideiations 

SIAIULT AXEOUS ABsOBPTION OP OXA.GLX AND CAU130N DIOXIDE 

Since the accuiacy ot the lespnatoiA quotient Aalue depends m pait on the 
magnitude of tlie pei centages ot COj pioduced and o\.\ gen consumed, theie is need 
toi gieatei aceuiacA m analjsis when lespiiation chambeis aie used tlian A\heu 
undiluted expiied an isaualjaed In the usual method of anah sis, an enoi mthe 
C 0 _> deteimination causes an eiioi in the coiiesponding oxsgen dcteumuation , 
though it the initial and final Aolumes aic collect, these eiiois tend to compensate 
each othei as thej affect tlie lespiiatoic quotient Tlie following “Total absorp- 
tion” method (CO_-r Oj) is slioit and accuiate, and is paiticiilailj adaptable to 
samples taken tioiii lespiiation chambtis, in which the peiceutage ot CO2 is lela- 
tiA'eh loA\ 01 iindei an> conditions a\ I nch imohe an extensive nuiiibei ot samples 

The usual method followed in an anal} sis is time consuming chiefly because 
the an 111 the capillai % tube aboA e the KOII must be ti eed ot oxi gen bj a piocess of 
dilution AAith nitiogen In the loutuie peitaiinng to oxsgcn absoiption as outlined 
bj Caipentei ‘ toi mstaiice halt ot the numbci of tups of the sample into the 
pA logallol aie lequned toi this leasoii and not because ot aiij lack of efficiency 111 
the absoiption ot oxjgeu be the pjio 

The modihcation in method consists ot putting the sample dnecth into the 
pjio, aaIucIi of coiuse absorbs both the oxAgeii and CO. Ten tups of the sample 
into the p\io A\hieh lequiie about scA’en minutes, lesult 111 complete absoiption of 
these gases The levels ai c set as usual a\ itli the sample open to the KOH 

Before again putting the sample into the pc 10 (5 times) to cheek the com- 
pleteness of absoiption the sample is put once into the KOH to sweep out aiij 
oxjgen which might hace diffused bcAoiid the stopcock above the KOH Ailiile the 
initial A oiume was being lecoided Coneoidant leadings, taken aftci 10 trips and 
attei 15 tups as desciibed testits howcvei that no such extensne diffusion takes 
place diiiiug the time icquiied foi caietul adjustment ot the KOH lesels Aiheii 
measuring the ougiual sample 

This method ot obtaining the total absoiption (CO. + 0 .) is acia shoit and 
diieet, and minimizes am effects of changes in tempeiatuie 01 baiouietei during 
the course of an analjsis Excellent lesults liaA'e been obtained on maiiA scoies of 
samples bj' this method 

The total absoiption Aalue maj be obtained mdependeutlA of an\ a allies sub- 
secpienth obtained tor CO2 Thus, the aseiage Aalue ot tluee total absoiptions, 
combined with the aveiage of tluee COj deteimiiiatioiis giAes bettei data foi the 
deteimination of oxAgen, and a lespiiatoiA* cpiotieiit than do three anahses done 
in the usual nianuei The tact that tAAice as large a a oiume ot sample is lequiied 
by the method of detei mining the CO. and total absoiption sepaiateh does not de- 
tiact from its usefulness since the amount ot an acailable toi anah sis is not 01 di- 
naiih limited 

It the CO. IS measuied gi avimetiicalh , oiilj the total absoiption A'alue need 
be deter mined Though the appaiatus following the detei niiiiation of total ab- 
sorption, may be used at once toi COj detei miiiations it must be tieed of oxvgeu 



SWUT TECUMC in VIK ANAL\'>IS 


733 


before the ouler is re\eisecl The use of one apparatus for COj determinations and 
another for total absorption makes this iinnetes.sai j 

THE EFFICIEXCA l-ND CVFVCITi OF P\KO SOLOTIOX AS IX OXAGEX IBSOllBEXT 

In the prepai ation ot a ps rogaUate solution it is obi lous that contact ii ith the 
air should be ai ended This simple precaution has foimeih been appaientlj oi er- 
looked Carpenter states* that one filling of the apparatus is sufficient for onli 10 
analjses but mentions the use of “a long stem glass funnel in introducing the 
pjro into the apparatus The rapiditj’’ iiitli nhich a pyio solution absorbs oxygen 
has been obseried in the course of manj routine analjses After the sample has 
been forced into the pju o 3 times, more than 99 pei cent of the oxs gen is already ab- 
sorbed This fact, quicklj denionstiable ivith am apparatus, shons the pj-io to he 
an extremelj efficient absorbent, especialh since the nhole sample is never exposed 
to the pyro at any one time This rapidity of absorption has not previouslj been 
proper!} eialuated A proper consideration of the speed and completeness of ab- 
sorption of 0X1 gen hi the pjTO iihen used in a small' oi large- bulb makes it clear 
that anj modification of the form of the bulb or any circulation of the pvio'’ can ac- 
complish but little Satisfactorj mixing of the pj'ro solution obtains as a result of 
passing the sample into and out of it Tins is indicated bv the continued efficiency 
ot the pj ro solution It is also show n bj the lapiditj and completeness of thorough 
mixing nheii tno solutions of different colors are placed in opposite sides of the 
potassium pjrogallate pipette and an an sample foiced over in the usual mannei 
There is theiefore m the absence of a circulating device no likelihood that “fresh 
unused solution”-' is a factoi of am impoitance The modified foim of the potas- 
sium pjTogallate pipette-* has the alleged puipose of furnishing fresh pjmo to the 
air sample, but no claim is made that anj fen ei trips ot the sample into the pj ro are 
lequired Therefore, no time is saced The laigei bulb in the modified form-* is 
useful because “75 analjses maj be cairied out nithout lenenal of the pi logallate 
solution ” Bi actual count the nriter pei formed 483 analjses iiith a similai 
amount ot pjio, checking the analjses fiom time to time nith samples of outdoor 
an The pi lo seemed as efficient during the last analj sis as during the first The 
pMo solution nas prepared and intioduced into the apparatus in the mannei de- 
sciibed belon Seicnt-i hie oi more analjses (instead of ten) maj be made from 
one filling ot the small bulb ot the eailiei torm of the apparatus ' Tins is true onlv 
it caie IS taken that the pno is not laigelj exhausted bi exposiue to room air be- 
ton being actualh used foi air analj sis One filling ot the apparatus maj be in- 
snfficK lit eicn tot 10 anah ses it the pj lo is ponied fiom one container to another in 
the open an 

In prepai mg a p\ rogallate solution the piactice in this laboiaton has been to 
add a weighed iiiiouiit ot piiogalhc aeid to a known amount of strong KOH solu- 
tion • pniioiish placed in an eight-litei bottle and nnmediateh to'^stoppei the 
moutli with a 2 holed stojiper htted with 2 glass tubes whith aie closed b\ lubber 
eoniuuionsamUlnnps (A little mineral oil maj be placed on the suit ice it caie 
be takin tint no oil latei is allenwd to reaeli the inside ot the air anah sis 
appii itiis ) 


MSCI iruliwf'V 1’' n:,rr ' ' I-'e CC of KOH solution havin. 
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To avoid contact of the pi’io solution with oxygen in the pioeess of filling the 
ahsoiption pipette, connect one of the glass tubes m the stopper of the supply bot- 
tle until the bottom of the pipette, and the othei unth a small bottle of p> lo Then 
ele\ate the supply bottle so that the pjuo inns thiough one tube into the pipette, 
u hile ail IS di awn into the snpplj bottle thi ough the othei tube and the small bottle 
of pjno 

As a test of the effieiencj and eapacitj of pvio to absoib oxygen, di CO^-fiee 
au uas diaun thiough known quantities of fiesh pjio solution placed in two ab- 
soiption bottles connected in senes The late of air flow was about 225 cc per 
minute The bottles of pcro and the sulplnuic acid which followed each were 
w^eighed fiom time to time until no turthei inciease in weight oceuiied Thiee 
tests showed that fiesh pjio can absoib about 15 5 e c of oxygen per giam of pyro 
Undei these conditions the fiist bottle of pj ro let a small amount of oxygen thiough 
to the second, e\en at the beginning but this amount did uot inciease at any greater 
late until aftei the fiist solution had become 65 pei cent exhausted 

The conditions of tins test weie much more seveie than those eueounteied in 
dll analj sis, in that the oxi gen had onlj one momentai v contact w ith the pjuo (It 
may also be pointed out that the maximum quantity ot oxj gen absoibed in tins test 
undoubtedh exceeds the amount which the pjio will absoib undei the conditions 
of analj sis w hen the last ti aces must be quantitati\ ely remoi ed ) 

Since the efficiencj of the pjio is not appreciably diminished until -,i ex- 
hausted, 100 c c of fiesh solution toi au analysis should quantitatively absoib 
about 1800 e c of oxj gen Se\ enty-fi\ e cubic centimeters of pjTO m an apparatus 
hd\mg a measuinig burette of 40 c c eapacitj*,* tlieiefoic, should be sufficient foi 
at least 150 anah ses 

In my practice the number of analj ses has nc\ei exceeded 80, though it was 
nec er demonstrated that the efficiencj of the pjno solution was impaired The in- 
com enienee of inti odiicmg a new solution of pjn o into the appai atus is consider- 
able A largei bulb which peimits a piopoitionatelj^ larger number of analyses 
thus serves a veiy useful puipose 

THE ABSORPTION OP W'ATER BT THE PXROG VELIO VOID SOLUTION 

"When the sample volume is lecoided bj’ reading the height of the mercuiy in 
the cahbrated burette, the amount of water on the mercuij’ must be subtracted 
fiom the apparent volume of the sample Due to the dehvdiatuig action of the 
pyio, however, an erioi is involved if the same amount of water is used in collect- 
ing both the initial and final volumes of the sample The dehydrating efleet of the 
pyio solution has been i ecognized bj otheis but so fai as I am aw aie no attempt has 
been repoited to evaluate this dehvdiatmg action of the pyro in the computation 
of the oxygen per centage 

To measure the amount of watei remoied from the sample bj’ the pyro solu- 
tion an appropriate volume of sample (nitrogen), about 79 pei cent of the total 
volume of the buielte, was forced into the pyio solution 150 times, in exactly the 
same way as dmiug the deteimmation of total absorption Theie was removed by 
this pioeednie 0 102 pei cent of water as lead on the burette, oi 0 010 per cent pei 
15 ti ips, the number requii ed m the detei mination of total ahsoi ption The sample 
was put back and forth mto the pjt:o without any appieeiable pause between tups, 
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thus duplicating the routine ordinal ily followed In addition to this special test 
the amount of watei taken up hy the pyio has been verified many times duiing 
years of woik with this tj^ie of appaiatus The length of time that the pyio has 
been in the apparatus, exposed to the watei seal, and the numbei of oxygen de- 
terminations for which it has been used, may possibly affect its dehydiating action, 
though any such influence has been too small to detect A small amount of ivater 
IS used in saturating the initial sample and varies with temper ature, but this 
amount is negligible, especially since no sample was wholly dry when introduced 
into the apparatus (The amount of watei necessary to saturate a dry sample 
(40 c c ) at 23° C is only about 0 002 per cent as lead on the Carpenter burette ) 
It IS therefore apparent that the volume of water subti acted from the final 
reading should be 0 010 per cent smaller than that used to correct the original 
volume This is an important consideration since this difterence is reflected nearly 
quantitatively m the computed oxygen or total absorption percentage If the 
amount of water read, after ample time for complete drainage, is applied to the 
initial volume of the following sample, the next few u ater values can be accurately 
estimated uithout actually reading the water, checking up the last estimation with 
the observed amount whenever it is convenient to allow time for complete drainage 

It might be objected that a change m tempeiatuie may affect the amount of 
water condensed The volume of the sample at the end of an analysis is about 
30 e c If the room temperature should drop 6° C , say from 23° C to 17° C , the 
amount of u ater condensed would he increased by only 0 00018 c c oi about 0 0005 
per cent as i ead on the burette ' 

Any watei above the mercury, whether directly on the mercury or clinging to 
the sides of the buiette, occupies volume, and if ignored is measured as gas In the 
foregoing test the burette was tborougbly clean, a condition necessary to obtain 
good analyses, and particularly imperative in this particular test 

The following figures illustrate the methods of computation The foregoing 
discussion indicates that the percentage of oxygen (or of total absorption) should 
be computed as indicated in column B Column A shows the ordinary method 


Table I 


Initial reading 
Volume of water 
Volume of sample 
Volume after CO absorption 
Volume of water 
A’^olunio of sample 
Volume after 0, absorption 
Volume of water 
Volume of sample 
Per cent oxygen 


09 965 

99 965 

0 186 

0 196 

99 779 

99 769 

99 935 

99 935 

0 186 

0 196 

99 749 

90 739 

79 041 

70 041 

0186 

0 186 

78 855 

78 855 

20 940 

20 932 


THE VnSOnPTIOX op OMGLV V\D XITKOGEX BA THE KOH SOLUTIOX 

A steadx incuase in the volume of gas measured (staitmg mth nitro^enl 
uotid as a risult of icpcated trips of the sample into the KOH solution These 
lu ,1 m uk ui tin shoikat time piacticable single readings onK bein«' taken 
V.u slkht urigulanta in the mcicase in xolnmc is theiefore not smnificlnt but 
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Since eiiois of uuliMduai leadnigs aie not additne the gtneial situation pie\ad- 
ing is clcall^ slionn (Tabic II ) The fiist leading m colum r> follows tlie last 
leading in cohiniii A, etc 

Attei the last tiaces of 0. Inne been lemoccd fioni the sample, the KOII is 
then exposed to puie iiitiogen on one side and to looni an, oi about 79 pei cent 
nitiogeii, on the othei iIan^ tups ot the nitiogen into the KOH nndei these con- 
ditions natuiallv tend tow aid eqiiilibi mm , oi, in otliei words tow aid a loss ot 
iiitiogen fiom the appaiatus to the loom an, thioiigh the KOII This slight loss is 
shown be the deeiease in the hist \ allies listed m columns A, B C, and D How- 
ccei, a laiger change in the opposite diicction takes place in the ease ot 0., due to 
its gicatei soliibilitj , and to the conditions ot paitial piessiues which pie\ail This 
inciease is shown in the columns ot Table II Atti i tin last tiaccs ot 0. ha\e been 
lemoced tiom the sample, the KOH is then exposed to pine nitiogen on one side 
and to loom an oi about 21 pei cent 0. on the othei Main trips ot the sample of 
nitiogen into the KOH iindei these conditions natuialh tend toward equilibiium 
01 111 other words, toward a gain ot 0. tioni the looiii an as well as a loss ot nitiogen 
to the same This gam ot Oj is miuh gieatu than the loss ot nitiogen, as indicated 
be the data in Table II Each reading in tact, lepiesents the .ilgcbiaic sum ot the 
nitiogen lost ,nid the owgeu gamed Attei the sample has iiu leased 0 06 oi 0 07 
as a icsult ot 35 tups to the KOH and is then put into the p\io 10 tunes toienioce 
the oxjgen the lemammg nitrogen is slighth less than be tore the senes of tups 
w as made 

Tuilf II 


Dati Showing Tin I oss and Aitsoi ction op O. vnd Xs I’hom c 10 Pfi Ccnt KOH Solution 



A 

n 

0 

D 

Dinit from p%ro (10 trips) u ul it oinu 

70 no 

79 ns 

79 124 

79 103 

Hmtt from jnro after one niiiuite 

7*1 1'lO 

79 141 

79 120 

79 103 

Diieet from psro if tor fi\e uiiiiuto> 

70 102 

79 143 

79 12 s 


\fter 1 trip to KOII 

79 170 

79 us 

79 131 


After 2 trips to KOH 

70 170 

79 US 

79 131 


After 5 trips to KOII 

79 177 

79 109 

79 130 


After 10 trips to KOH 

79 1S3 

79 173 

79 U1 


After Is trips to KOH 

79 191 

79 173 

79 157 


Vfter 20 trips to KOH 

79 201 

79 ISO 

79 154 


After I") trips to KOH 

79 209 

79 1S9 

79 103 


After 10 trips to KOH 

79 21 s 

79 19 j 

79 109 


After SI trips to KOH 

79 223 

79 200 

79 174 



A fuithei indication that the KOH solution absoibs oi loses O 2 and X., undei 
the conditions stated aboi e is that no such change m volume takes place duuiig the 
legiilai deteuninations of C0_ when the aii on both sides of the KOH eoutams 
almost exacth the same pei cent ages of 0. and X", 

As a tuithei check on the situation indicated bj the aboce data, nitiogen was 
put on both sides of the KOH The compensating bulb was also filled with nitio- 
o-eu Bv opening a screw cock to the loom, when the lei els were set this auauge- 
meiit did not inteifeie with the sensitiMti 01 with the compensation 

A loutiiie similai to that followed befoie showed a tempoiau nuiease in 
volume as the nitiogen was put into the KOH but this soon ceased altogether 
Aftei a few' trips into the KOH and into the pyio to 1 enio\ e oxc gen a senes of jO 
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trips gave no change lu c olunie The sniaii initial inci ease is clue to o vj m solu- 

tionslonli gnenuptoaiiatniospheieof pmemtiogeu 

Leacing the mtiogen m the compensatoi and on the external side of the KOH, 
an outdooi an sample nas taken in for C Oj analysis Readings were taken after 
6, 10, 20, 30, 10, and 50 trips of the sample into the KOH The readings indicated 
the follomng pei tentages of CO 2 0 O-ii, 0 051, 0 061, 0 06S, 0 075, 0 090 This in- 
dicates again that the KOH absorbs oxc gen imder these conditions 

A-ftei the nitiogen nas removed fiom the external side of the KOH, and from 
the eompensatoi, the sample nhich contained about 21 per cent oxygen nas duven 
into the KOH mam times Then a senes of 50 tups lesulted in no change in 
s olume 

The piactical point in legaid to tlie situation is that since the introduction of 
mtiogen into the KOH lucohes a possible eiroi, I believe that the procedure is un- 
desirable and unnecessai 1 If the sample is taken back slonly from its lasttiip to 
the PJT.O, and a little additional time allowed to complete the saturation (as when 
taking the initial i olume) the ei roi can be minimized 

Since the KOH solution at the end of an anah sis is exposed to puie N 2 on one 
side, and to loom an on the other, there is a chance of a slight error, eien though 
the sample is not actualli foiced into the KOH To haie the KOH protected horn 
the loom air hv a bulb of Ms would be ideal tor the deteiraination of the total ab- 
soiption Tiie conditions which pieiail in the usual set-np are nearlj perfect foi 
the deteiminafion of CO. The simplest pioceduie seems to be the nse of one ap- 
paiatus for the determination of CO. and anothei (with the KOH leplaced by 
water) foi the determination of total absoiption The one used foi total absorp- 
tion would haie X 2 on each side of the KOH As indicated above, this is desirable 
Old} when a consideiable numbei of samples aie at band 

It should be noted that be ignoring the change in the amount of watei on the 
mcrtui} during an anal} sis the resulting oxygen calue is too high Putting the 
sample of nitrogen into the K( )H solution at the end of an anah sis gni es an o\} gen 
pel tentage wlncli is too low These two eiiois being of the same general magni- 
tude neai h compensate This tact howecei liardl} justifies ignoi mg them 

THE i OMPOMTIOX \ND STORSGC OF OtTDOOR VIP 

The toilowing lesults weie obtained on outdooi air b} detei mining both the 
total absoiption and the CO. in duplicate ox m triplicate These data show the 
cxtnit of imitoimiti found m the tomposition of outdooi an 
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The analysis of outdooi au, thoiefoie, and the detei'mmation of CO2 and O2 
(and a lespiiatorj quotient) tioni biumng acetone,^ sci\e MeU in checking the 
coi 1 ectuess of 1 esults of au anah sis 

The use ot a satisfactoiy lespuatoi j quotient as a sole ciiteiion in testing the 
tightness of a metabolism appaiatus is inadequate since a leak of loora air into it 
ledueeshoth the appaieiit CO_ pioductioii and o\) gen consumption, and thus raaj 
scaicelj at all afteet the lespuatoiy quotient 

Samples ot outdooi air weie taken and stored m glass sampling tubes and 
analyzed after one Meek and tuo ueeks to deteimine the change in composition 
duiing stoiage These samples contained the Matei ^apol ot outside air at the 
time ot sampling Onegioup (A) Masstoied in peifecth clean tubes, aiiothei (B) 
m tubes eoceicd on the inside siiiface Mitli a film ot meieui^, and a thud gioup 
(C) contained au appieciabie quantitj* of meiciuy in the tubes *Vs stated by 
Haldane^ the tubes siioukl be di\ and clean The usults aie shoMu 111 Table IV 
below, and leqiuie no special comment except to pouit out that the oxjgen per- 
centage decieased in tlie tubes in mIucIi samples M'eie stoied Mith e\eii small 
amounts of mei cure 


Table IV 


DATS OF 
STORAGE ' 

V 

1 

D 

c 

0, 

CO 

0 , 

CCi, 

0- 

CO, 

0 

1 

20 939 i 

0 034 

20 <130 ' 

0 034 

1 20 939 

0 034 

7 

20 940 

0 035 

20 940 

0 035 

20 920 

0 035 

U ! 

1 

20 941 

0 033 

20 922 

0 033 

20 S94 

0 029 


SUAIAI VKA 

In the analjsis ot an, it is desuable to deteimine the CO_ and 0 _ togethei, 
separate fiom the deteimmation of CO2, if manv samples aie to be analyzed 

The protection of the pyio solution tiom exposiiic to the au, during introduc- 
tion mto the absorption pipette, matei lallj extends the usefulness of the solution 
To disregard the dehydrating action of the pcio solution causes a plus eiioi in 
the computed oxygen percentage 

Forcing the sample of nitrogen into the KOH solution, at the completion of 
an analysis, causes a minus ei 1 01 in the computed ox’v gen percentage 

Samples of outdooi au stored in tubes containing meicuiT shoM a deciease in 
oxygen 
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AN AUTOilATIC METHOD OF RECORDING- BLOOD FLOW^ 


A L Benxett, a B , AKD E U Still, Ph D , Chicago, III 


F ollowing the discovery of the eireulation of blood bj Harvey in 1615 many 
methods hat e been devised to measure the late of blood flovr Since the activi- 
ties (at least m a quantitative sense) of many organs are revealed only by a study 
of the blood, knowledge of the quantity of blood floiving through an oigan is of 
fundamental importance 

In the mam there have been two principal types of apparatus used One, va- 
iious modifications of the stromuhr first devised by Ludwig and two, thermoelec- 
tiic stromuhrs The older methods are described m Tigerstedt’s Eandbucli der 
Physiologischen Methodil Of the modifications of the Ludwig stromuhr, two 
should be mentioned Bareroft (1929) built a mechanical stromuhr which appeals 
to be an excellent instrument More than ordinarv mechanical skill, however, is 
required m fabricating the instrument Montgomery and Lipscomb (1929) con- 
structed an instrument in nbich the blood causes a column of mercury to be dis- 
placed, which in turn activates a Pavlov electromagnetic valve (1887) It is a sat- 
isfactory means of measuring arterial flow but the back piessure developed would 
certainly limit its usefulness on the venous side of an organ Gesell and Bronk 
(1926), Rein (1928), and Herrick and Baldes (1931) have used the principle of 
the second group, the theimoeleetnc stromuhr This method certainly is the most 
physiologic because the electrodes and thermocouples are approximated to the 
blood 1 e&sel in situ u ithout severing the i essel However, the method does not 
measure the flow vnth great accuracv Herrick and Baldes after an extensive in- 
c ostigation found it to be reliable only mthin 10 per cent 

A method has been described by Gayet and GuiUaumie (1930) The blood 
flow is mternipted from its regular course and directed into a measuring chamber 
ot known volume The time neecssari to fill the chamber is noted Then the on 
mal euculation is made and the blood draivn permitted to flow into the ammal 
The method webehexc is satisfaetoij for approximate work but the human error 
is difficult to ecaluato and the method does not giie a continuous measurement 
We ha\e nnestigated laiious mechamcai stromuhrs and haie built one in 
vhich main of the objectionable featuies of otheis aie minimized oi eliminated 


DESCRIPTIOV OF THE STROMUHR 

Pig 1 shows Structure and dimensions of the glass stromulir Fig 2 shows 
tin. conslnutiou of the Paclox xahe and the stromuhr xntli tubes in place ~ Pm 3 
is the w inng dngnm of the appaiatus winch operates the x alve 


*h 
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TUi. JOUKXVL or L.lBOh ITORi AND tLIMCAL MLDICINE 


OPEK VTIOX 

The foul platinum elcctiodes aie heavii 3 ' eletti opiated uith coppei The Y 
tubeb ^\hlch aie connected to the inlet outlet ot the stronnilu are eiossed so that 
nhen the bai ot the lahe is toiuaid the blood mil entei one side and leace bi the 
othei When the bai is pulled back the dueetion of How in the Stiomuhr is le- 
■\eised The balls of the stionuihi aie coated inside with .i paiaftiii-wav iiii\tuie 
The tube “A” (Fig 1) which connects the two cjlindeis “B” is filled with chloio- 
toiin just to the level ot the electiodcs bj waj ot the stopcocks at the top of the 
stioiniihi An additional amount is then added equal to the desiied \olume tiaiis- 
tei of blood pel shift ot the lahe A satuiated coiipei sulphate solution is placed 
in both cvlindeis “B” to a point about haltwai between the iippei electiode and 



the top of the cclmdei Now place the inlet and outlet tubes fiom the balls “D” 
in a beakei of saline and bj gentle suction at “E” half fill them with the saline 
Then clamp the inlet outlet tubes Pill the leseiioii “E” with a high giade min- 
exal oil of low viscosity (L G White Wiueial Oil sp gi 847, a iscositc 75 80 Stand- 
ard Oil Companj of Indiana) B^ inteiniittent guitle suction one can fill the le- 
maining space of “B,” “C,” and “D” with the oil Then close the stopcocks 
Connect the inlet tube to a i esei \ oir containing saline and the outlet to a measiii ing 
flask, and close the switches which connect the stiomuhi electiodes watli the le- 
laA’^s The appaiatus is now reacty to be calibiated Pei nut fluid to pass thiough 
the stiomuhi at about the late ot blood flow to be measiiied until the \ahe has 
shifted about 50 times The loliime measuied dnided bi the miiubei of shifts is 
the shift-columc, the magnitude of which will depend upon the cohime of the 
CHCl-i used 111 the appaiatus Theie is a small eiioi mtioduced when the late of 
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Fig 2 




C,^ zmf condanserj 

CJ 1 S carbon-mercury iwttch 

tic mercury contact 

PC too ohm pole changer WUTCa 

PR too ohm polar relay 6-c WUTCa 

/?/ 3000 ohn rheostats 


■S, push solenoid CR- asos-zoo c G.E.C0 

Si pull so/enord CR- asos -203 G.ELCa 

SJi signal magnet 

Srr triple pole double throw switch 

St stromuhr 

V valve 
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flow ehaug’es Fig 4 shons the eiioi to be less thau 1 pei cent iilieu the rate of 
flow IS inci eased 100 pei eeiit over the rate used for cahbiatiou 

xVlthough the tendency of the electrodes to gas is minimal the use of the pole 
change (oi lelay) P C ehininates that objectionable featuie In Pig 3 it will be 
noted that as soon as relay P R closes to opeiate C S and S , that P C opens 
the ciicuit between the functioning electiodes and connects the battciy (uith le- 
veised polaiity) to the othei pan of stromulii electiodes Thus the cuiieut flows 
betiveen the eleetiode onlj momentai ily Switch S is used to leceise the polar- 
ity of the batteij to the sti oinuhi and pie\cnt deplating the eleetiode 

We have used heparinized animals m oui woik One full dose of hepaiin 
(15 mg pel kilo) is given intiavenouslj just before connecting the stioniulu to the 
animal One dose pei houi is then admmistei ed by a constant injection appaiatus 



0 10 20 30 4-0 so 

Hate of flow m c.a per minute 
FIe 1 


The tubes leading flora the annual to the stiomuln should be as shoit as 
possible We place the valve and stiomulii on a heav'j bracket just above the 
animal 

This appaiatus has been used by us to measure blood flow on the venous side 
of organs with veiy satisfactory results The parts aie neither expensne nor diffi- 
cult to build It is entiielj automatic m opeiatiou and the back piessure is less 
than 7 mm of w ater 


\DDEXDU3t 

We now' use two lelavs (Stiutheis Dunn Inc, Philadelphia, tjiie ABYSS) 
in place of the carbon mercuiv switch (CIMS ) The resulting decreased lag 
reduces the errors charted in Fig 4 to one-tiuid the values gn en 

We vmli to express our appreciatiou to Messrs Bust and Clark ot the Western Umon Tele- 
graph Company of Clncago for the gift of the relavs used in this work 
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A STUDY OP VITALl’S TEST FOR ATROPINE^ 


Charles P Poe, Ph D , and Roe Clemens, M A , Boulder, Colo 


V ITALI’S test IS used to chaiacterize the alkaloids, veiatrine and atropine 
With tins test the former gives an orange to reddish violet coloration, whereas 
the latter gives a deep reddish violet color The reaction depends upon the oxida- 
tion of atropine with concentrated nitric acid and the subsequent formation of an 
intense i eddish violet color t on the addition of alcoholic potassium hydroxide 
solution The color after considerable time changes to a cherry-red 

The test was proposed in 1880 by Vitali^ who tested over 60 alkaloids and 
found that only 3, daturine, hyoscyamine, and duboisine, gave the violet color 
'Wittbaus^ reports that in addition to hyoscyamine, scopolamine gives the test 
Van Urk® found seveial alkaloids and other substances which gave similar reac- 
tions CelsP has reported that the positive test is given by the esters of aromatic 
acids but not by the fiee acid 

Puller-’ in dealing with crude drugs found the peti oleum ether extract from 
belladonna, coca, nux vomica, and yohimbe to give a color reaction similar to 
atropine 

A study of Mandelin’s and Prohde’s tests for alkaloids in this laboratoiy"- ’’ 
has shown that these tests aie not specific Levine® and Levine and Magiera® have 
found certain alkaloidal reagents to be more or less general leagents for phenols 
The object of the imestigation lepoited m this paper was to test a large num- 
ber of organic compounds using Vitali’s test, in order to determine whether oi not 
the ehaiacteiistic y lolet color w as given by any number of the organic compounds 
Also, to determine whether oi not this coloration was due to any particular organic 
grouping The eftect of impurities on tlie test w as also studied 

procedure 

P> cpaiation of Slamlaid Atiopine Solution — A solution was prepared in 
alcohol containing one milligiain of atiopine per cubic ccntimetei 

P) c paiation of tiolut ions to he Tested — ^The compounds to be tested were dis- 


iTom the Ii-Uncnt of ClumUto LnKtrsltj of Colorido 
1 for publlcutioij Jul> 11 1932 

t.xlbi>(l.s Uficribt tin, color ^ Ilolot. 
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iolvecl 111 tlie piopei sohem so tli.it eiuli cubit centimetei ^\as ociuu.ileut to one 
mtlhfii am ot the compottml 

PiOicdiiie ot — Tiuee tests a\cic made on each compound Poi tlie fiist 

test, one ettbie centimetei ot the solution to be tested was oiapoiated to ditness, 
twooi till ee cli ops ot tumuift IINOiWeie added and again ecapoiutecl on a watei- 
bath Attei cooling, tiuee chops ot aleolml KOII wcie added and any coloiatioii 
noted In the second test, one cubic centimetei each ot the oiganic compound and 
standaid atiopnie solutions weie mixed and the test made .is desciibcd above It 
theie weie no inteiteience a deep \ioIet coloi should lesult Tlie thud test was 
caiueci out as aboie, except that fi\e cubic centimcteis ot the solution ot the 
oiganic compound weie used with one cubit centimetei ot the atiopnie 

The lesults obtained when Yitali s test was applied to the oiganic eompoiinds 
aie gnen in the pages iniiiiediateh tollowiiig The name ot the oiganic compound 
is giceii hist and diiecth opposite is gucii the coloi uaction In cases w hoi e no 
coloi was dec eloped othci than that caused by the leagents, the lompounds aie 
listed with the statement “No coloi leaction ” 


iLKUOiDs v\D Vlmioidcl ‘Cuts 


ORGCMC SCUSTASCFS 

( OLOR RE ICTlOV 

CpomorpUiue 

OriMsh brown 

Atropine 

Deip n ddisli \ioItt 

Belladonmue 

Deep ruldisli Mulct 

Berberiiu 

GreMsb brown 

Cinchonine 

Orange 

Codeine 

Yellow isli red 

Colchicine 

D nk Brown 

Crvptopiue 

Dark Browai 

Datuuuo 

Deip reddish Molot 

Frgotmo 

YiUowish brown 

Hoinatropine 

Acllowish brown 

Iledrastmt 

Yellow 

Hs osea amine 

Deep reddish violtt 

Pile iiaeaiiio 

Reddish brown with Molit 

Phi sostigniiiie 

A''iolct to brown 

Quiiiidine 

Brown to Molet on heating 

Qmuinc 

Or inge rid 

‘Scopolamine 

Diep Molet 

Straehnuie 

A elJow 

Veratrmc 

Light rose \iolet 


No Color Mcaction — Vcouitine, biuiine, ^ iflenu, ciiKliouidiiR, eocaim, lotanuiie lirdro 
tUlondc, doliduuine, dioiiine, tmetnic, beti lucouic IndioOilondt, gelsiiniiniie, Iieroiiie, morphme, 
narceine, uieotiuc, pspnenne, pellctienne, pilocarpine, pipeniu, pbeudopilleticriiie, siiiguimriiie 
nitrate, sparteine, sol mine, tlicobroniine, tluoplulliuc 


CSIINO CCIDS CX» DERWATIMIS 


paia AuunopliLinlgliciue 
Diiodoti rosuie 
Glj cj Itrj ptoplniie 
Hippniie acid 
p in Nitrophenslghcme 
alpha PhenTlalaiiine 
Phein Igh eino 
Tr) ptopli me 
Tjiosine 


Bron n 

Yellonish bronii 
Reddish brown 
Browmsb scllov. 

Red 

Red to brow ii 

Rcddisli brown, trace Molct 
Reddish brown. 

Yellowish brown 


No Color Reaction — Aictjlpbeus Igh cine, alpha alaiune, arginme, isparigine, ispartie 
acid dl benzojlalaninc, betaine he dioc blonde, creatine, eicatinine, edestine, cthjlgbeoltite, 
glutamic acid, ghcinc, isoleucine, Icucim, beta phenjlalaiune, dl \alme 
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VLIPHmC VOIDS 


dl alpha Ammoacetv Hcetie acid 
Mucic acid 


Slate 

Brown 


Xo Colo) Seaction — Aconitic aeid, adipic acid, alpha bromopropionic acid, beta hronio 
propionic acid, formn. acid, fumaric acid, levulimc acid, maleic acid, malic acid, malonie acid, 
inesaconic acid, palmitic acid, propionic acid, stearic acid, succinic acid, tartaric acid, tartronic 
acid, trichloracetic acid 


ALIPHATIC VOID SALTS, ESTERS, AND DEBIV VTIVES 

Xo Color Seaction — Ethyl ovalate, ethyl succinate, isoamjl propionate, isobutyl acetate, 
isobuti 1 isothioeyanate, metlivl isothioeyanate, sodium formate, sodium oxalate, thallous formate, 
thallous malonate, triacetin, tributa rin 

VLIPHVTIC VLCOHOLS VND KETONES 

Alethjl heptenone Broira 

Pliorone Broil n 

Xo Color Seaction — Acetylacetone, cetyl alcohol, dulcitol, erythritol, etiiilene glicol, iso 
butil alcohol, isopropil alcohol, mannitol, melissil alcohol, octvl alcohol, trichlorobutyl alcohol 

SUG VRS 

Xo Color Seaction — Arabinose, galactose, glucose, lactose, lemlose, maltose, d mannose, 
nielezitose, raffinose, rhanmose, sucrose, Ailose 

UREA AND CRIC ACID DERI! VTIVES 


Alli Iphenj Ithiocarbamide 

Alljlthiocarbamide 

Diphenylthiourea 

Guanine hjdroehloride 

Peralga ( Aminopi rinediethylbarbiturate) 

Tnpheni Iguanidine 


Reddish oiange 

Red 

Red 

Reddish orange 
Broil nish orange 
Red 


Xo Color Seaction — -Vllylthiourea, amvtal (isoamvletlijlbarbituric acid), acetylmethylurea, 
allantoine, allovantine, barbital (diethilmalonylurea), barbituric acid, biuret, dl u buti Itluourea, 
dibromobarbituric acid, ipral (calcium ethilisopropilbarbiturate), luminol (phenilethilbarbi 
tunc acid), thiobarbituric acid, thiouica, urea, urethane, uric acid 


OLL COSIDES 


\migdalin 

Phlorhizin 

PicrotoNin 

Santonin 


Reddish broiiai 
Dirty green 
Violet 

Reddish broivai, trace violet 


Color Utaction — Vesculin, arbutin, colotMitlnn, cou\ ilhmarin, digitalin, tHterm 
Mhciii, 'laponin ^ 


illSCELLVNEOLS VLll II VTIC COllPOCNDS 


Vcit iiiiidc 
Oiii iiithol 


Red 

AcIIoiiish broiin 


^.) Color /oictmii — VcLtal, icctaldoviinc, icctoximc, aide hi dc ammonia, aiiiinoguaiiidine 
bu irbon ite, bromororm, terbuti I bromide, ehit.i. ehloral hidrate, chloral ur. thane, chloronurmc 
dimethi gh oxime hex lehloroeth me, hex iiiiethilenetctramme, todotorm, isobuti Ibromidc’ 
iiutbilghoxal sodium bisulphite, moiioehloroliidriiie, iiitrosodii thilamine, oxamide. pin leol 
111 rite, propioii imnh sulphon il tin ihliiie, tribromohidriue, triehloroaeetileliloride, trimethil 
eiiebroiiiide,trioiiil, iiroiiil ’ 
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BENZENE AND lOtUENL DFKI\ATIVES 

Azo\j6onzent, Violet to broini to black 

Mcsitilenc Broun 

Ao Color Utactwn — ortho BromocWorobcnzene, para bromoclilorobenzene, ortho bromoni 
trobenzene, met i chloromtrobenzcne, ortho chloronitrobenzeae, pan chloromtrobcnzeno, para 
chlorotoluonc, ortho dichlorobenzoiic, 2 5 dichloroiutrobcuzene, lodosobeiizene, isopropylbenzene, 
meta nitrotolucne, ortho mtrotoluenc, para nitrotolueue, stjrcue, para A-jlenesulphonic acid 


VNILINE VND DERIt VTIIES 


Acetoambde 

Yellow to browai 

Acetyl ortho metlultoluidinc 

Beddish brown 

Acetylphonetidine 

Brown 

Acetjl ortho toluidine 

Beddish brown 

Acetyl para tolmdine 

Orange brown 

meta Acctvylidme 

Broini 

Ammoazobenzene 

Brown 

2 Anunotolucue 4 sulphome acid 

Brownish black 

meta Amsidiuo 

Beddish broivn 

ortho Benztoluide 

Beddish brown 

para Bromoacetanihdc 

Bed to broivn 

meta Bromoaniline 

Beddish brown 

para BromoaniUno 

Beddish broim 

meta Chloroamline 

Beddish brown 

1, 2, 4 Dmitroamline 

Beddish brown 

meta Vitroamluie 

Beddish brown with iiolct 

para Vitroamluie 

Brown with iiolct 

para Vitrodimethylauiliuc 

Bright red 

Vitrosodimcthvlamlino 

Orange red 

1, 2, 3, Vilrotolmdino 

Broivn to black 

1, 2, 4 Vitrotolmdine 

Broivn 

1, 3, 4-VitrotoImdine 

Broivn to black 

ortho Phenetidme 

Beddish broivn 

para Phenetidme 

Brown 

meta Tolmdine 

Brown to black 

ortho Tolmdine 

Beddish browai 

para Tolmdine 

Browai 

Trimtroamlme 

Beddish brow n 


Vo Color Jteaction — Acetyl para auisiduie, acetjl para nieth-vltoluidme, 2 ammotoluene-o 
sulphome acid, 4 aniinotoluenc 2 sulphonie acid, aniline, ortho anisidine, para anisidme, benz 
anilide, para benztoluide, ortho bronioanibne, chloraniine, ortho chloroanrhne, para chloroambne, 
1, 2, 4 dichloroaniline, 2, S dichloroaniline, etalgine, meta nitrodiuiethylanihne, phenyl beta 
diphenylaniine, tobdine, tribromoaniliue, 1, 2, 4 an hdme, 1, 3, 4 sc lidiue 

PHENOOS tNT) DERIVATIVES 


Acctyl meta anunopbenol 
Acetyl para anunopbenol 
meta Aminophenol 
ortho Anunopbenol 
para Aminophenol 
para Benzalaminophenol 
ortho Chloromercuriphenol 
ortho Nitrophenol 
Orcmol 

Phlorogluoinol 
Pyrogallic acid 
Tetrabromo ortho phenol 


Eeddish brown 
Greenish brown 
Dark brown 
Brown to black 
Brown to black 
Dirty brown 
Greenish broivn 
Brown 

Greenish brown 
Green 

Brownish green 
Beddish brown 


Vo Color Reaction — 5 Benzalamino 2 cresol, benzoylthymol, para bromophenol, carvacrol, 
catechol, ortho chlorophenol, para chloropbenol, meta cresol, ortho cresol, para cresol, 3, 5 di 
hromo ortho cresol, 2, 4 dichlorophenol, dunethyUiydroresoremol, 2, 3 dmitrophenol, 2, 4 duiiVo 
phenol, 2, 6 dmitrophenol, meta nitrophenol, para nitropheuol, phenol, picne acid, thymol, ri 
bromophenol, trichlorophenol, sylenol 
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aromatic acids 

Acetylsalieyke acid 
di Aminophenylacetic acid 
Aaisic acid 
ArsaDilio acid 
Duodosalicylic acid 
Dipbenylacetic acid 
5 lodosalieybe acid 
iletanilic acid 
2\apbtliiome acid 


Orange 
Dark brown 
Violet to rose red 
Green 
Orange 

Slight violet to brown 
Orange 
Dark brown 
Brown 


Xo Color Seaetion . — ^meta Aminobenzoic acid, para aminobenzoie acid, authranilie acid, 
benzihc acid, nieta bromobenzoic acid, ortho bromobenzoic acid, para bromobenzoic acid, meta 
chlorobenzoic acid, ortho ehlorobenzoie acid, para chlorobenzoic acid, cmchophen, cmnamic acid, 
cnmaric acid, gallic acid, mandebc acid, para mercurichlorobenzoic acid, meta nitrobenzoic acid, 
ortho nitrobenzoic acid, para nitrobenzoic acid, qniiuc acid, salicylic acid, tannic acid, tereph 
thalic acid, ortho tolnie acid, para tolmc acid 


AROMATIC ACID DERIVATIVES 


Benzamide 

Methyl cinnamic ester 

Methyl salievlate 

para Isitrobenzoyl chloride 


Brown 
Gray brown 
Yellowish brown 
Pink 


Xo Color Seaction — Benzoic anhjdride, benzyl benzoate, butyl benzoate, cumarin, ethyl 
benzoate, ethyl salicylate, isoamyl benzoate, isoamyl sakeylate, isobutvl benzoate, methyl ben 
zoate, neocinchophen (ethjl 6 methil 2 phenylqumohne i carbosylate), nicotmic acid nitrate, 
meta mtrohenzoyl chloride, phenyl sahcslate, phthahmide 


AROMATIC ALDEHTDES, ETHERS, ALCOHOLS, AMD KETONES 


para Aminoacetophenone 
Anisaldehyde 
Benzalacetophenone 
Eenzhvdrol 
para Nitroanisole 
5 Hitrosalicylaldehvde 
Salic) laldehyde methyl ether 
feahgenin 

Tetramethyldiaminohenzophenone 

para Tolylaldehi de 

Vanillin 


Bose violet to brown 

Bose violet to brownish red 

Greenish brown 

Dark brown 

Bed orange 

Orange 

Bed 

Eedd-sh brown 
Bed 

Greenish brown 
Beddish brown 


Vo Color Seaction — Anisole, benzalacetone, benzophenone, ortho bromoanisole, para- 
bromoanisolc, ortho bromomtrohenzaldehyde, 1, 2, 5 bromosalicylaldehyde, ortho chlorobenzalde 
hyde, isophthalaldchj de, meta methoxvsalicylaldehyde, methylacetophenone, ortho nitrobenzalde- 
hide, phcnetole, phthalic acid aldehvde, piperonal, sahcylaldehyde 


HETEEOCVCHC COMPOUNDS 


Acridme 

Vntipyrino 

Isatin 

Skatole 


Brown 

Brown to black 
Bcddish brown 
Brown with trace lavender 


\ 0 Color Seaction — Dimethjlpvrouc, furoic acid, C nitroqumolme, ovjquinoline, nineridme 
(juiu UduiL, quinohuc, sueemumde * 


UYDUO VEOMATIC COilPOUVDS 

Cantuo 
C itNt.nono 


Brown 

Brown 


\o C lor /fOedoH— d Bormal, 1 borncol, dl camphor (natural), camphor (svntlatic'i 
. imphoric acid, camphor.ulphomc acd. limoncm, menthol, querc.te, ter^mcol, tcrpclj^S 
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NiPlITUVItNE S.M 

Acen iplitlune 
Acet alpln «apUtliah(k 
Acet Ixta inpliUiahde 
Aliz inu 

1, 5 Dinitroiiaplitliakiie 

BvV)romoantUTat.Lnc 

NaplitlnliL anliMlride 

bet X N iphtbol 

alpha Naplitli>iai»iuc 

btta Naphthjlaminc 

alpha Naphthx Hmiiio uoheuzciic 

alpha Naplithxliaoo matt 

Kitroso btt 1 n iphthol 

A'o Color Itinetio )! — ilpha Itromon iphth 
iitethxl ilpha cthir 


ACl.sc DEUU m\ts 

Brown 
Dark brown 
Beddisli brown 
Brow n 

Reddish brown 
Reddish brown 
Reddish brown 
Green 
SI itt 

Reddish brown 
Dark brown 
Rtd 
Green 

bet i n iphth ihntsulphonie and, naphthol 


MisecLt esLOLs eitoMeTtc coMPOisns 


Amarine 

Benziateehin 

Beuzoue 

Benzjlpluinllodr inne 
2, 4 Dinitropbemlbedrazine 
Fluorene 

Iso tnn Iphein Ihi drazine 
part AitroplienjUiidraziut 
Phenanthre'iie 

Phen inthrenequinoiK diosime 

Phein Ihe drazine hx droehlonde 

Tlniuolphthalem 

para Tohlisothioeianate 

para Toll Iqmnohnesulph ito 

Tripiic nilmethanc 

Turnierie 


Ormjje rid with iiolit 
Gre\ brown 
Dark brown 
Brown 

Dirti nolct with bronn 
Green to black 
Reddish brow n, traec violet 
Violet to blue blaek 
Grei nish brown 
Green to dark brown 
Reddish brown trieo nolet 
Brown to greenish brown 
Brown, streaks of \ioltt 
Grei 

4 lolet to blue 
Brown 


Xo Color Jleaciion — Abictie aeid, adreii ihuc, beiizil, dipheni I, isoeugeiiole, ortho iiitroaeet 
lueta sjlidide, meta uitrobciizhidraziele, phenolphth ilein, meta phiiijlencdi imiue hi droehlonde, 
quercite, rheum itine (s iloquiniue salicilutc), saliarsin, tetr ibroniophcnolphtlialeai, thiosemi 
earbazide, ortho toluiiitrile, p ira toluuitrile, para tolilthioquin inthrciie 

The coloi leactions toi the tests where ati equal amount of impuuty was added 
to the atiopiue were lecoided, and also the leactious wheic five tunes the amount ot 
impurity w'as added , but the hstin<r ot these would leqvuie too mueh space Theie- 
foie, only those compounds wduch caused the auolet coloi to he complete!} masked 
will be given Ot the lemamdei ot the compounds, manj gace no inteitereuce 
wheieas otheis gave nioie oi less inteifcience 

Oiganic compounds which coinpleteh covei up the Vitah test toi atropine 
ivheu piesent ni equal amounts weie 

Acet-alpha-naphthalide, acet-beta-naphthahde ateti l-paia anisidine, acehl- 
01 tho-metlij Itoluidme acetc Iphenetidme, alizaime, alhlphenclthiocaibamide, 
allylthiocaihamide, paia-amiiioazobeuzene, meta amiuobeuzoic acid, paia ammo- 
benzoic acid, paia-amiiiopheuQl, 2-amiiiotoluenc 4-sulphonic acid 2-annuotoluenc- 
5 sulplionic acid beuzanilide paia-bromoaeetandide cuiiiaiie acid edestiu glj- 
cyltryptophaiie, liippuiie acid, 5-iodosahc} he acid isoeuginol, beta-naphthol, 
alplia-iiaphtliylisoeyanate, paia-nitio dimetlnlanihne, meta-mtiopbenol, oitho- 
mtiopheiiol, peialga, phenaiithi ene, pbenantluene quinoiie dioiime, paia-plieneti- 
dme, pheiiolplitbalem sahaisan, tetrabiomophenolplithaleni fetianiethjldiam- 
inobenzophenoiie tiimtioaniliue, triplienc Iguanidme tijptophane, caniUiu 
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Oigamc compoumTs, m addition to those listed aboie, nhidi completely eovei 
up the Vitali test foi ati opine iilien present in amounts five tunes that of atropine 
veie 

Abietic aeid, meta-acetxylidme, acet 3 l-meta-aminophenol, acetj 1-pai a-amino- 
phenol, aeetil-ovtlio-tolnidine, aeetyl-para-toluidine, aescubne, amaime, paia- 
aminophenj Igli cine, 4'amiuo-toluene-2-sulpliouic acid paia-anisidine, antliianilie 
acid apomoiphine, aisanilic acid, benzalamino-2-ciesol, paia-benzalamiuophenol, 
benzoin, benztolnid, alpha-biomouaphthalene, biucine, oitlio chloromeicuii- 
phenol, codeine nieta-cresol, crj-ptopuie, dnodosahcjdic acid, 1, 5 dinitionaphtha- 
lene, 2, 4-dinitrophenol diplienYltliiourea, emetine, fluoiene, guanine htdiochlo- 
iide, hj drastine, isatin, isoami Iphenylhjdiazine, isoamylsalicjdate, metanihc acid, 
raoiplune, naphthionie acid, alpha-naphthj lamine, alpha-naplithvlaminoazoben- 
zene, naiceine, para-nitropheiiol, paia-nitiophenylgljcine, nitroso-beta-naphthol, 
1,2 3-nitrotoliiidme, 1, 2 4-nitiotolmdine, oicmol, oitho-phenetidine, phenylgly- 
cine, phloioglucmol, phloridzm, pliysostigmme, piperine, iheumatme, salicin, 
salicylaldehydemethylether, santonin, skatole, tetrabiomo oitho-cresol, tlijunol, 
tlijTnolphthalein, oitho-toluidine oitho-toluniliile, pai a-tolunitrile, tiibromo- 
anilme, tiiosme, 1, 3, 4-i.3didme 

From a studi of the preceding data, it will be noted that tlieie were twentj - 
seieu organic substances nhich gave lauous shades of Molet, lavendei, oi purple, 
vliicli might, to some degree be confused nith the Vitali test foi atropine Van 
Uik® lepoited the follomng to gue some shade of nolet, but oui ivork did not show 
.iiiv Molet color in the test phenjdglj’cnie, ortho ammophenol, piiogalhc acid, 
and aesculine 

In general, the compounds giMiig a similai ati opine test do not belong to any 
definite gioup of organic compounds noi does anj^ special organic radical seem to 
he responsible for the cliaiactenstic test Xearlj all of them, honevei, contained 
nitrogen in some form 

There si ere a number of organic compounds -which paitiallj^ covered up the 
dti opine test Of coiiise, in a carefnllj conducted anahsis, manj^ of these sub- 
stances nould be 1 enrol ed bj means ot the diftereiit organic solvents 

CONCLUSIONS 

1 A laige nunibei ot oi game compounds has e been sub]ected to Vitali ’s test 
Some of these hai e been found to gu e a eoloi i eaction similar to atropine 

2 Tlie inteiteiences of oiganic compounds when pieseiit in -sareing amounts 
w ith Vitali’s test for atropine has e been detei mined 


Ob, 161 , 107 , 170 , 3 S 1 Ste SVittliaus, 
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A MODIFIED WITT FILTRATION APPARATUS SUITABLE FOR 
ilULTIPLE POTASSIUM DETERiUNATIONS' 


A R McIxt\re,Axx Arbor, Mich 


A SEMPLE modificatiou of the nucio-filtiatiou appaiatus described b^' Sbobl^ 
has been found veiy useful in the deteimiuation of the potassium content of 
biologic fluids Bj meaus of this modified appaiatus multiple deteiminations of 
potassium may be made uitbout the necessity toi the lemoxal of the uppei portion 
of the chamber thus avoiding lepeated leexbaustion of the an fiom the desiecatoi 



The apparatus, as modified, consists of a laige desiccating jai piovided with a 
tightly fitting inibber stoppei boied i\itb two boles Tbiougb one passes the tube 
connected with the watei pump The distal end of this tube is extended by a sboit 
piece of pressure tubing so that upon leadmission of air to the appaiatus it enteis 
near the base of the chamber Tbiougb the other bole in the rubbei stoppei is in- 
serted the small glass funnel containing the asbestos mat as described by the above 
author The stem of this funnel is bent at light angles and the tip again bent at 
right angles so as to allow clean diamage A thick wooden block prondcd with a 
series of six holes, each large enough to accommodate the base of a 25 c c volumetric 
flask and boicd so that the holes he along the ciicumfeienee of a eiicle equal in 

♦From Uie Laboratory of Pharmacolog-v, tlnnersitj of AlicUigan Xtedical School 
Beceited for publication Julj 9 1932 
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ladius to the length ot the hon/ont.il poitiou ot the timuel-htem, is placed on the 
flooi of the desiecdtoi Tno kigei holes, also on this euuimteicucc, aie pio% idcd 
to accommodate beakeis foi the leceptiou ot the excess chloioplatinic acid and the 
solutions used foi nashing the hltiate lespectively Bj lotation ot the tunnel its 
stem may be biought ovei any ot the \olumettic flasks oi eithei of the bealceis as 
desiied The time thus saved is cousidciable 

REPEREXCE 

1 Shohl, Alfred T Apparatus for Alitro Filtration, J Am Chem Soc 1 il7, 1928 


CONCERNING THE STABILITY OP GLYCERINATED HEMOLYSIN^ 


Robert A Kilduefe, D , Atl vxtic City, N J 


E A previous communicationt I repoited that antisheep hemolysin to ithich an 
jqual volume of chemically pure glycerin had been added sboned practically no 
loss m titer after a period of seven years 

The hemolysin in question prepared in 1916, had an original titei of 1 20,000 
v?hen titiated in accordance vnth the method described for use in Kolmer’s quan- 
titative complement -fixation test 

Durmg m> service vnth the A E F from 1917 to 1919 the hemolysin ivas kept 
in the refrigerator It tvas later shipped by freight from Philadelphia to Pitts- 
burgh, thus bemg exposed to summer temperature tor some time , still later again 
shipped by freight to Los Angeles, also during summer temperature , refrigerated 
eighteen months and again shipped b}" freight from Los Angeles to Philadelphia, 
and finally, to Atlantic City nhere it was again refrigerated 

At varying intervals the hemolysin has been titrated according to Kolmei ’s 
method, with the results tabulated below 


Original titer, 1916 1 20,000 

Titer, 1920 1 18,000 

Titer, 1923 1 16,000 

Titer, 1932 1 20,000 


In each mstanee the titer was read as the smallest quantity of hemolysin giv- 
ing complete, sparkling hemolysis with 0 5 c e of pooled 1 30 complement and 
0 5 c c of 2 per cent cell suspension 

The last titration was conducted inth sheep cells of normal fragility test 
reaction 


The vaiiations, m view of the last result, were apparently related to variations 
m complement activity rather than to vaiiations m the hemolysin. 

It appears, therefore, that glyeermated hemolysin may be preserved for a pe- 
nod of s ixteen 3 eai s n ithout special precautions as to consistent tempei atnre 


^boratoriea ot the Atlantic City HospltaL 
for publication June 23 1912 


Vkiii It I’uoiicaiion June 23 1912 

liain J (Gljcerinatcd) Antisheep Hemo- 



GIBMSA STAIN FOR TISSUE, E^UUD .AIETHOD't 


W L McNA’itARA, M D , HrNEb, III 


^^HE gieatest clia-wback to the lUie oi the Giem&a stajii in tlie piepaiatiou ot his- 

tologie sections is the length ot time lequnecl Tlie usual piocecliiie consumes 
tiom eight to tuelve liouis iiitli two oi moie changes ot tlie staining solution The 
following modification is iii use at this hospital and the lesults aie found to be as 
satisfactoii as those obtained wath the longei pioceduies 

1 Pii. tissue in Zeiikei ’s fluid foi t 3 eight lioiiis oi iiioie 

2 Wash m luiiiiing watei twentj-foui houis 

3 Dehydiate, eleai and embed in paiaffin 

4 Cut sections 4 to 6 luiei ons in thickness 

5 Treat sections w ith \j lol tollowed bj giaded alcoliols 

6 Tieat with Lugol’s solution f5 oi to 100 cc distilled watei) for tliiits 
minutes followed bj one change of 95 pei cent alcohol and one ot tap watei 

7 Tieat sections foi ten minutes in a 05 pei cent solution ot sodium 
lij posulphite 

8 Wash w ell in tap w atei 

9 Stain foi fifteen minutes in the follow mg solution 


Giemsa stain (Stock solution) 

10 c c 

Acetone C P 

10 c c 

Meth 3 d Alcohol C P 

10 e c 

Sol Sodium Cai bonate 0 5 pei cent 

2M 

Distilled Watei 

100 c c 


10 Wash lapidlj in watei and ditleientiate, using the method emplojed b}" 
Di S B Wolbaeh, as follows 

Treat sections ludividualh in two changes of the tollow iiig solution 

Colophonuiin 15 gm 

Acetone 100 c e 

Renew the solution as soon as the precipitated colophoiiiuiii tails to dissolve 
ciuieldj Diftei entiatiou usuallj takes place in fzoni fifteen to foity-tive seconds 

11 Pass sections tin ougli a solution of 


Acetone 70 c e 

Xjdol 30 c c 

Follow wntli \jlol and mount iii oil of cedaiwood 


•From the Clinic i! Labontuij and Labontoi-j Centei and C nicer Center Edward Hines 

““necelled lor publication Jul> 2 1132 
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~~ BOBEBT A KiLVL FFE, M D , ABSTB ICT BVITOP 


CHOLESTEEOIj, Blood, In Thyroid Disease Ardi Int Med 51 12 103- 

The blood choU sterol dunns; fasting was dettruunod as a routint, in 'lO'j cases ot tbsroid 
disease, along with the pulse, the weight, and the biaal met itiolic rate 

The lowest average values for blood tholesterol are found in p ititnts in or near th\ roid 

t r}3i3 

Auncular fibnUation in toxic goiter is with tlie nei.t loue‘tt average level 

of tliokstorol 

The average thob sterol value in all tvpes of cvophthalmic goiter is lower than m to\ic 
adenomatous goiter 

Becurrent hvperthv roi-bsni is assoi lated vvith cholesterol values that are almost as low 
as those in cvopUthalmic goiter 

The average eholestirol value in nontoxie goiter is normal although the scatter is 
wider than expcetcd Age appears to raise the blood cholesterol in these eases 

Chrome thvroiditis is a<soeiatid with higher average values than in anv other thvroid 
disease e\eopt mv\edenia 

The level of the blood eholesti roi and the basal nietabolie rate be ir a reciprocal rtla 
tionship when judged bv average values 

SEMINAL STAINS, Modifleatioa of Batberio's Test, Hattisoa, G A- Lancet 2 O-iO, 1032 

A portion {1 b> 1 cm ) of matenal containing the stain is pushed into a conical cen 
tnfugo tube, lee of 2 i per cent solution of tnehloraeetie acid added and the tube well 
shahen at intervals After standing for one hour, the tube is centrifuged and the super 
natant fluid discarded An equal volume of saturated solution of tnnitrophenol is then 
added when, in the presence of spermine, a precipitate forms The tube is then placed in a 
boding water bath until solution occurs and allowed to cool slovvlv in the bath When cool, 
centrifuge if ncctssarv and cvaminc the crvstals imcroscopicallv The presence of crvstals 
indicates a positive reaction, amorphous particles arc without significance A copious 
amorphous deposit mav be due to a high concentration of spertmne pierate In this case 
dilute vvith one or more volumes of an equal mixture of 2 i per cent solution of trichloracetic 
icid and saturated solution of tnnitrophenol and heat and cool as before 

CAEBON MONOXIDE “Nonnal" Content of Blood, Gettler, A- O, and Mattlce, M, B 

T t M V 100 ‘)2, I'i 5 

The average content of carbon uvonoxidc in the blood of eighteen persons living in 
Iscvv \ork Citv under conditions of minimal exposure was found to be 0 27 volumes per cent 
This represents about I 0 to 1 "i per emt of the hemoglobin combined with ( arbon monoxide 
The ivcragc eontent or carbon monoxide in the blood of twelve persons confined to a 
state institution in an ideal rural localitv was found to be 0 2-t volumes per cent :Most of 
thcsi showed a hemoglobin saturation of less than 1 per cent 

The average content of carbon immoxide in the Ydood of twelve Aew York Citv street 
cleaiurs was found to be 0 (>'» volumes per cent Ihis represents about J per cent saturation 
of the Uliuoj*UvU\v\ vsuK v-arbon niouoxjflt 

Two tuxuab dnvers were found to have on several occasions a carbon nvonoxvde con 

^ ^ ’’ P'*- represents a hemoglobin saturation 

Ol O U to IM tl JK r Ll ul 
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Tobacco smoking appreciabh increases the carbon monoxide in the blood and cannot 
be Ignored in the interpretation of laboratorj results 

B TtTBERCTJIiOSIS Concentration Method For, Fngimelica, C Pohclinico 39 1776, 1932. 

The sputum is first shaken with a few centimeters of water in a beaker and then suf- 
ficient saturated aqueous solution of trinitrophcuol added to saturate the specimen 

The mixture is then stirred ivith a glass rod until it is thoroughly stained a bright 
y ellow 

Then, with gentle heat, add 10 per cent sodium by droxide until the sputum dissolves. 
Cool and add one third volume of chloroform, shake vigorously and centrifuge ten minutes. 
The bacilli are concentrated in the nhitish ring formed at the zone of separation of the 
chloroform 

HEMOGLOBIN, Standards, Haden, E L Am J Clin Path 3 85, 1933 
Prom a thorough sun ey the author concludes that 

In making hemoglobin detenmnntions only an instrument or method should be em- 
ployed in which the results are recorded in grams as determined by the oxygen capacity or 
iron content method 

For clinical purposes the reports of hemoglobin arc best gixen in percentage of nor 
mal of a healthy adult with a red cell count of 5,000,000 cells 

The Haldane and Williamson standards can not be so transposed since in determining 
the standards no red cell counts m ere done 

There is a wide \ariation in hemoglobin and erythrocyte counts and consequently in 
the hemoglobin coeflicient in the three large scries (Haden, Osgood and Haskins, and Win- 
trobe) reported for normal men and nomcn 

A satisfactory standard must gi\ o a color index w ithin normal limits (0 90 to 1 10) in 
normal individuals 

In the present state of confusion the hemoglobin coofiicient should be determined for 
each laboratory and the hemoglobin should be reported only in percentage of this normal 
The hemoglobin percentage of a given blood when determined by this method is neces- 
sarily the same in all laboratoiies iiithin the limits of technical error 

BLOOD CHEMISTEY Comparative Value of Monochlorbenzene and Thymol When Used 
With Fluonde as Preservatives of Blood For Chemical Analysis, Lewis, E C, and 
Mills, GO Am J Clin Path 3 17, 1933 

The follomng is a summary of the results of this study 

-•V combination of monochlorbenzcne and potassinm fluonde was found to be a more 
effectiie presen ative for blood sugar, total nonprotein nitrogen, and urea than thymol and 
potassium fluoride Little change occurs in the uric acid and the creatinine with cither pre 
servatii e combination 

Blood specimens may be transported through the mails in journeys up to eight days 
with no appreciable change in either the blood sugar or the nitrogenous blood chemical con 
stituents when a preservative combination composed of 0 275 gm of potassium fluonde and 
0 2 gm of monochlorbenzeuc per 20 c c of blood is employed In journeys of twelve days, 
the sugar is well preserved, and only slight changes occur in the nonproteiu nitrogenous con 
stituents 

Neither monochlorbeuzene potassium fluoride nor thymol potassium fluoride vnll satis 
factonly preserve blood specimens which are subjected to a temperature of 37°C for twenty- 
four hours or longer 

If a blood specimen treated with nionochlorbenzene potassium fluonde has been sub 
jected to high temperatures during passage in the mails, there will be a failure of preserva 
tion of the blood chemical constituents Such blood will contain numerous small clots which 
wiU interfere wnth pipetting of the blood The absence of such clots, therefore, offers a. 
simple criterion as to successful preserv ation 

When preserv ed by the addition of 0 2 gm of monochlorbenzene to 20 c c of blood,. 
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oxalated blood .pcc.mcus n.aj be stored in a retnscrator at C»C for ninety six hours ^Mth 
praeticallj no variation in the blood chemical constituents 

ANTIGENS, Elask for Dilution of, Hinton, W A. Am J Chn Path 3 41, 1033 

In MOW of the nocobSit> for accurate dilution of antigens and the impossibiliti of 
eliminating the personal equation in the preparation of antigen suspensions, the author sug 
gests that the dilutions be made lu spccialh prepared flasks 

An inverted V shaped partition is blown in the bottom of an ordinarv Erleniuever 
flask producing two scimcireular compartments In 23 to loO cc flasks the compartments 
hold from 3 to 5 c c and from S to 10 e c in the larger sues (123 to 500 c c ) 

The antigen is pipetted into one compartment and the diluent into the other, mixture 
13 made by shaking the flask quickh from side to side 

TtJBEECtrLIN TESTS Kesults With Differeut, Eriedman, E , Black, M H., and Esserman, 
A, H Am J Dis Child 45 58, 1033 

A studj of the various diagnostic tuberculin cutaneous tests, performed with scrupu 
lous regard for details, demonstrated the utter unreliabilitj of the Pirquet and the modi 
fled kloro tests 

It failed to substantiate the claims advanced by other observers for the “multiple 
puncture” method 

This studj demonstrated the superiority of the ilantoux and ‘ ‘ single puncture ’ ’ technic 
The recommendation appears warranted that these two tests suporacdo the others 
Por routine office and bedside work the “single puncture method” may be given piece 
dence, because it is easier to perform, is less time consuming, eliminates the neccssitv for 
dilution and refrigeration, is less expensive and, withal, jields results as accurate as those 
obtained by the w cll established Mantouv test 


MENINGITIS, Tuberculous, laboratory Diagnosis of, Board, A. G , and Eorsyth, A. Am 
J Clin Path 3 45, 1033 


This study is thus summanacd 

In the diagnosis of tuberculous meningitis from cerebrospinal fluid, the findings of 
tubercle bacilli on smear or culture of the production of tuberculosis in a guinea pig in 
jected with the fluid is conclusive evidence of the disease However, by the last two means 
the diagnosis can rarely, if over, be made before the patient is dead Smear examination if 
done on repeated samples should rev cal bacdli m 80 to 100 per cent, depending on the technic 
and persistence of the examiner But in the absence of a positive smear the following find 
mgs, especially when they are all present land they usually are), should warrant the tenta 
tive diagnosis of tuberculous meningitis, (1) increased cell count, averaging about 200, 
producing a slight ground glass appearance m the fluid, (2) Differential count usually shows 
marked preponderance of lyinphoevtcs but may show a moderate number of polj s in smear 
negative cases, (3) Strong tests for globulin (2 to 4), (4) the formation of an inverted 
pine tree web on standing for several hours or overnight, (5) colloidal gold curve showing 
maximum precipitation in the sixth or seventh tube, (6) the sugar content markedly or 
moderatclv reduced, averaging about 30 mg per 100 c c fluid, and (7) a decrease in chlorides 
below GIO mg Espec lallj should the association of a marked decrease in sugar accompanied 
With a noteworthv decrease in chlorides m fluids not showing chaTaetoristics of a suppurative 
meningitis be stressed as a strong presumptive sign of tuberculous meningitis 


INTESTINAE rNEECTIONS, la Infants, Johnston, M. A., Brown, A,, Tisdall E E and 
Eraser, D T Am J Dis Child 46 1, 1033 

To test the validitj of the various hvpothcses as to the cause of acute intestinal m 
toxic ition, 172 patients with acute intestinal intoxication or related diagnoses and 107 con 
rols were subjected to clmical investigation as well as bactcriologic survev of the flora of 
1 C upper respuatorj tract and g istro mtcstin il tract -Uthough evidence of late involve 
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in o\er (lO per cent of tlie controlb nho shoMcd no eviilcnte of ncutL inttstinal intovication 
Hcmoljtic streptococci were isolated \erj rareh from the car, nose, and throat in patients 
either during life or post niorteni Henioljtic strcptoeocci uere isolated more frequontlj 
from controls both during life and post iiiortcni, although these shoiied no siniiitoms sug 
gcstivc of acute intestinal into\ication 

Eeidence i\as found bacteriologiealh or scrologiealh ot infection iiith pathogenic 
micro organisms of the colon paratephoid disenten group 

It Has coneludetl that aeute intestinal intoncation is not caused be masked mastoid 
infection 

Acute intestinal intoMcation, fermentatne diarrhea, infeetious diarrhea, desenter) 
and summer diarrhea are s\ none ms mdie iting one eondition, a gastro intcstin il infection 
Hath species of the colon p ir itephoid disenten group or bieilli 

LIVEK FUNCTION, Eose Bengal Test of, Stowe, W P , Delprat, G D , and "Weeks, A. Am 
J Clin Path 3 oo, lOJs 

The folloiiang results aie reported 
Normal lalues (17 eases) So to 110 per cent 

Gall bladder disease rose beiigal elimination was in ineersc relationship to the acute 
ness of the disease 

In three normal pregnancies the function laried trom SI to 100 per cent, earh pre 
eilamptic toremia (1) SO per cent, seiere eelaiupsia (1) 55 per cent, hipereincsis gravidarum 
(2) 55 and 40 per cent 

Cirrhoses gai e uniformli low values 
Chronic alcoholism (4) 100, SO, DO, and 42 2)er cent 
Carcinoma, secondan (o) 7S, SO and 40 per cent 
Diffuse hepatic damage IZ) OO, 07, and 57 per cent 
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Some Factors in the Localization of Disease in the Body 


A ilOXG the mam and lancd piioiomem of disease, those concerned iMtli the localization of 
pathologic processes within the hodi present i problem, ss let unsolied, of great as iicll as 
practical interest 

\s stated in the introducton eh ipter of this book “IVhen aggressiie agents Inie entered 
the bodi the immediate safeti of the indiiiduat usuatli is ensured it the aggressors can he re 
tamed or collected into a eireuiiiseDbed region iihere the integritv of the tissues is not a vital 
necessity, and where the powers ot resistance niai be cxereisd in concentrated force ’ ’ 

The purpose of tins booh is “ to clutidate the circuiiistancos in wliieb such segregation and 
retention come about, and to doteunine bi what artifital means these defensne processes imj be 
assisted ” 

It IS obvious that tins is, indeed, a comples. problem not to be casih soUed and that to its 
ultimate elucidation must be bent the worh of mans imestigatois in \aned fields 

The author has made a distuut and important contribution based upon e\tensi\c c\peri 
mental studies and a careful imew and disiussion of the literature germane to the subtect 

As a basis for Ins discussion lie has studied in detail the localization of colloids, larger 
organic particles, muses, and micro oigauisms from the blood stream and upon these studies has 
founded the geneial principles he adi antes 

For the commonh used phrase, "increased pcimeabilit) of the blood icssels” he substitutes 
a new word, "diapiresis," coined b\ D’Arts Powci and signifiing the passage of colloidal or 
oilier particUs of suspended matter, including bacteria or blood tells, tlirougb tlie unbroken walls 
of the blood c csscls 

His studies of iiillamuidton processes mar be thus summaiized 

1 Inflammation is the tommun, though not the onh, cause of increased endothelial 
pcrmeabilitj '' 

2 The essential feature of inflamm ition is an increased permeahility of the injured coll 
3 The secondare manifestations ot inflammation as seen in the higher animals cai\ widelc 
w ith the duration, degree, and iiatuie of the irritant 

4 t cell, though surcicmg an injuic, does not alwacs rccoier completed, it mat lemaiu in 
a condition of abnormal permeabibtc 

■) Diipcdcsis IS a passm process, being indtpendent of actiiitp on the pait of the 
it ucoictis 

C Aot onh blood cells, but mcit iiarticlcs also, are tiansported tbiougb the capillary endo 
thclium under the influeiite of mfl mmiation 

The transudation of normal proteins is rendered possible by an mcieased pcrnieabilitc of 
the \ isiul ir cudothelvum, to whnb a number ot setondirv factors contribute influencing the rate 
of transudation \niong these irt heiHrtim i, an iiureased Indrostatiuntraoapillari pressure. 
Osmotic pressure, diffusion eurieuts, ind elcitrophoresis 

The t eetors eoueerued m the production ot the t .pill in endothelium are thus summarized 
mtUmuiatmn, enosemn, and ueumulatiun ot inetabolitcs, increased of the blood or tissues, 
poisons present m the cireul itmg bleu, el, possible .juantitatne detects in the constitution of the 
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blood, certain cellular degenerations, increased phjsiologic activity, perhaps an iinniaturitj of the 
1 ascular endothelium, and possiblj an imperfect reeoierj of endothebum following injury 

As a result of his ini cstigations Burrows concludes that for the localization of manj blood 
borne diseases three conditions are required an abnormal permeability of the small blood -vessels, 
the piesence of forces ivliicli will transport the noxious agents through the endothelial ojtoplasm, 
and the retention of noxious agents in the tissues under the influence of inflammation, aU of wluch 
lead to tile localization, not onlj of the agents of disease, but to the factors of defense 

This volume represents a noteivorthi eoiitnbutiou to the studj of disease and well repa-vs 
perusal and study 


Endocrine Medicine 

B ecause of an ever inci easing knowledge of the functions of the e arious endocrine glands, it 
may be conservatively said that this specialitj is now looked upon as an integral ind indis 
pensible part of modern medicine Interest m this subject has been widespread as well as iiiten 
sive, and as a result fundamental discoveries have followed one another in rapid succession dur 
mg the past fifteen years Naturally there has been considerable interspersed conjecture and 
tjieorizmg, and much has been written that was later disproved or discarded 

Eugelbach’s “Endocrine Atedicme” is an up to date, conservative but comprehensive ap 
praisal of the known facts concernmg the endocrine glands This work comprises three volumes 
The author has approached his treatise m a logical, sequential and natural manner, replacmg 
dogmatism with knowai facts, and thercbv treating the reader to a freedom of thought that is both 
healthy and refreshing 

The first volume concerns itself for the most part with fundamentals There is a fairly 
comprehensive account of the lustorj of endocrinology in the opening chapters Organology, 
physiology, nomenclature and etiology are adequately covered, and diagnostic procedures are 
thoroughly discussed The relation of the endocrinopathies to general mcdicme, the specialties 
and to public health is franklv considered 

The second volume is taken up with a thorough consideration of the infantile and juvenile 
endocrinopathies 

Adolescent and adult endociino disturbances are treated, in the third volume, with a pains 
takmg and meticulous care for detail characteristic of the entire work Tins volume alone con 
tarns 862 pages 

There is a foreword by Dr Levvellys F Barker The entire woik is profusely illustrated, 
and there are many helpful and mterestmg charts as well 

It IS quite evident that the author was a master of Ins subject but m no mstaiicc has zealous 
ness been substituted for fact 

This should be an ideal source of information or a reference work for either the student, the 
specialist, or the mternist 


Skin Diseases and Nntntionf 

T he German edition of this book was revaevved m the Novcmbei, 1932, nuraher of the 
Jouiiiak For those who c iniiot read German, the English translation which is now avail 
able IS excellent 


♦Endocrine Medicine B> 'William Ensclbach MD FACP BS MS DSc Profes- 
sor of Clinical Medicine St. Louis Unix ersitj School of Medicine 1911-2-1 Phj sician-in-Cliief 
St John s Hospital 1909-24 Member of Staff St Louis City Jewish Baptist Sanitarium and 
Maternltv Hospitals President of Association for Stud> of Internal Secretions 1922--3 Presi- 
dent of the St. Louis Medical Societj 191S Fellow of American Medical Association and 
American College of Physicians Member Missouri Illinois New York and Southern Medmai 
Societies With a Foreword by Levvellys F Barker Professor Emeritus of Medicine ine 
Johns Hopkins University Bchool of Medicine Three Xrolumes and an Inde-c 'Volume w itn SJS 
Illustrations 'V’^olume I Geneial Considerations 'Volume II The Infantile Endocrinopathies 
The Juvenile Endocrinopathies Volume HI The Adolescent Endocrinopathies The Adult 
Endocrinopathies Springfield 111 Charles C Thomas Baltimore Md 1J32 „ . . . - „ 

tSkin and Nutrition Including the Deiroatoses of Children By Erich Urbach MD 
Autliorized English Translation by Frederick Rehm Schmidt A B M D With o5 Illustrations, 
S Diagrams and 10 Tables Cloth Pages 242 Wilhelm Maudrlch Publisher Vienna 1932 
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The Renal Lesion m Bnght’s Disease 

T he Xidnc> Ins been one of the chief stumbling blocks for the morphologic pnthologist 
After nearly a hundred years from the first description of the maladj by Bright there is 
stiU no unanimity concerning the character of the local lesion, or general agreement in clinieal 
classification The dictum “conclusions drawn from the urine are as brittle as the urinal” had 
Its basis in careful observation and most of those interested in the pathology of Bright's Disease 
have long since discontmued efforts to prognosticate the character of the lesion from the study 
of the urine Casts may be verj numerous at one time and few or absent at another time even 
though in the latter instance the disease may have progressed seriously 

Addis, rcahzing that the reason for this variability was not in the kidneys but in variations 
m the concentration of the unne, such as hyalin easts dissolied in a very dilute or alkaline urine, 
inaugurated a quantitative study of the cellular elements of the urme 

By takmg precautionary measures to provide a relatively concentrated, acid urine, he has 
been able to make rebable quantitative microscopic observations on twelve hour urme specimens 
Space will permit only a very brief mention of his many mterestmg observations He found 
that in twelve hour mght collections made with the precautions mentioned, the normal cast escre 
tion ranged up to 5000 per twelve hours The normal aierage erythrocyte excretion was 65,750, 
leucocytes and epithehal cells, 322,550 

Years ago Sir James Mackenzie urged the dcsirabUity of studymg mdividuals over years 
of life and correlating the clinical observations with autopsy findmgs This monograph repre 
sents an achievement of this sort Addis has followed his patients over periods up to ten years, 
raakmg very careful life studies and Oliver has provided the morphologic postmortem obsena 
tions The monograph consists m an effort to correlate the two 

The authors produce very satisfactory evidence in support of their contention that conelu 
sions drawn from the urme when the urme is properly exammed may be of distmct diagnostic sig 
nificance They divide ehnical Bright 's Disease mto three varieties, hemorrhagic, degenerative 
and artenosclerotic The pathologic findmgs m the kidney are classified as glomerulitis, paren 
chymal degeneration, mterstitial proliferation and arteriosclerosis or endarteritis 

Briefly, m hemorrhagic Bright 's Disease there is always a glomerulitis at autopsy There 
may or may not be any or all of the other three pathologic lesions In degenerative and arterio 
sclerotic Bright’s Disease, there is no glomerulitis In the degenerative form there is always 
parenchymal degeneration and may or may not be mterstitial proliferation and sclerosis In the 
arteriosclerotic form there is always mterstitial proliferation and arteriosclerosis which may or 
may not be accompanied by parenchymal degeneration. 

The authors prefer the term Bright 's Disease to nephritis and nephrosis, f eelmg that m our 
present unsatisfactory classification of the pathologic lesion, the origmal term is less descriptively 
bmding and therefore more desirable 

The monograph contains a wealth of mterestmg detail 


Handbook of Bactenologyf 

'y'ins, the third edition of a well known manual, has undergone a thorough revision throughout 

± and presents the subject m a thorough manner and m conformity with the latest advances m 
the field of modern bacteriology 

Yhile primarily intended for the use of students this book well deserves, like its predeces 
sors, a place m the reference bbrary of laboratory workers as well as physicians m general 
It can be higld\ recommended 

Now 'rorK-\';3l‘ -<1 onPtoKBns WJ'csS ' 
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Manual of Clinical and Laboratory Technic 

T his small book IS mteuded for tlie pnotinl guidiiito of tlio studoiit and niteriio m the 
sjstcmitic stud> of patients 

Onlj such teclmicil detiils *13 properly fall ^\itliin tlitir iiticl irt gi\en iii t succintt manner 
Til it tlie \oIunK has readied a fouith edition is an c\idencc ot its pnictii il usetuliiess 


Aids to Bactenologyf 

T his is one of a senes “Studint Aids,” sin ill, coinpitt \oluiius, prisenting succintt 
comprehensne and practual sune>s of specific subjects 
The present edition lias been e\tiiisnel> and tlioroughh reused bringing the book in line 
with the nci\er deielopnients in tlic field ot baitcriolog^ 

While the discussions arc nccessarih briet the book supplies i sitistactorj sunc' of the 
subject 


Pn and Its Practical Applicationf 

A s SAID bi the luthois in their introductore chapter, ilthough the detcriiiiiiatioii of hjdrogen 
ion eoiieeutration first bteanie the subleet of investig ition ne irh h lit i centurj ago, it is 
Old} Mithiii the last ten or tweUe }cnis that it lias boconie ot general interest and application, i 
natural deiclopment arising from the eiolutioii of relatiieh simple and practical methods non 
taiiuhar to ind utilized be labor itoii and ti clinic il norkers in iiarict} of fields 

This book IS not intended to seno is a iiiaiiuil of teehnie, but rather as a handbook tor the 
practical technologist nlio desires i noikiiig knonledge of the practical applications of Pji 
ineasuiements 

That tins purpose is leliieied, ind th it the book, though small, is eoniprehcusiee in char 
actor IS indicated be the folloning suiiini ire of its contents 

The first section of flee chapters comprises a discussion ot the mechanism of hydrogen ion 
determinations and, despite the inherent eomplcMties of the subject, is deal, loadable, and 
understandable 

The second section, ot touitecn chapters, discusses ind illustrates the practical application 
of Pn determinations in mam fields such as the regulation of nater supplies, nater corrosion 
problems, disposal of senage iiul industrial waste, sug ii industry, gel itiii and glue, leather man 
ufactuie, te-etile industries, cleaning pioecsses, elcctropl itiiig, general industrial chemistry, bae 
teriolog}, patholog}, and titritioii procedures, and soils 

The volume is well printed ind thoioughh iiidcved and c in be rceomiiniidcd to those inter 
ested in the man} and dieerse problems discussed 


Handbook for Senior Nurses and Midwives§ 

T his, the second edition of i m iiiu il first intioduced in 10 JG, has been extcnsieeh reused and 
includes four new cliaptcis 

The book is dieided into fi\c sections I, Sledical II, Surgical, III, Children, IV, Obstet 
rical, and V, G}aiecologieal 

The eolume is addressed more to the giadiiate nurse and eviierieiieed midwife than to the 
student and, consequenth, discusses the subjects eoecred in some detail 


•Manual of Clinical and Laboiator> Technic B\ Herman B Weiss Associate Piofes- 
snr of Aledicine Uniaersity of Cincinnati and P iphael Isaacs Associate Prof^sor of uedi- 
cine Universltj of Michigan Pouith Edition Peset 117 p iges with Diet T ible Cloth 
W B Saunders Co Philadelphia and Eondon 1932 omti, 

tAids to Bactenologj Bj Win Partridge Public AnaKst Counte ot Doi-set etc Cloth 
•11 oaces fifth edition William AVood and Co New Aork in„,, 

^ tPii and Its Practical Application Bj B rank P LaAfotte AAOlli im P Kennj and Al'eii 
B Reed Cloth 255 pages IS charts md iiumeious tables AAqiliains and AA ilkins Co Balti 

handbook for Seiiioi Nuises and AlidwBes Bj J K Witsoii Late House Surgeon 
Essex and Colchester Hospital Cloth 67b pages 297 figures Oxford Unii ersitj Press 
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The Pathogenic Streptococci 

/-pHIS volume Til ot tl.c Vunih ot tlit PitkcU n.omsou K.si irdi Libor itorus, is i coutinu 
X atioii ot the studies pitsLUted m preceding \olumes ot tlie senes, of the role ot the strepto 

coccus group in the production ot specific diseases 

In this book the role ot the streptococci in cirsipclas, skm dise-iscs, iiid iiieisles ire pres 
ented in comprehensuc detiil einbodiing in eiteiisuc sureej of the htenture, which, in itselt, is 
of grcit Tilue 

The acconipineing iiiicrophotographs is usuil aic excellent and cxcellcnth reproduced 
This book, like its predecessors, will be receued with grcit interest be bacteriologists and 
laboritorc workers and constitutes a distinct and iniportmt contribution to an, as jet, not eii 
tireh settled subject 


The Anatomy of the Human Orbit and Accessory Organs of Visionf 

T he first edition of this woik published in lOil was i \iluabk book and, so far as this re 
\iewer knows, the ouh one of its kind in the English language 
This tinieh second edition is enriched bi exacth tint amount ot knowledge which the world 
has contributed to the subject in the past eleicn years, tor as the author niodestlj says, “ 
o\cr 190 papers published smee 1921 hare been read and incorporated ” The general plan of the 
hook IS not altered, but the new inatcriil tailing in its proper place makes a tliorough rexision, 
while adding but 39 pages to the volume 

Seientcen illustrations, some in colors, have been added Another pleasing feature is tlie 
mcreised number of piragraph titles lu bold ficed tvpe which, m effect, sene is in index as one 
turns the pages The conxentional uidex is in the usual location 

The book desenes nothing but praise The first edition was a good friend, much used and 
loaned, a nctessan item in eicn ophthalmologist’s librirv 


Manual of Surgery:: 

T his, the eighth edition ot a well known manual represents the position ot present day sui 
gen and in partieulai the teaching of the Edinburgh School 
It will undoubtcdli leccive the same faioiablc icccption accorded to its predecessors 


Protoplasmic Action and Nervous Action§ 

I N THIS second edition, imterials and bibliogiaphx ire brought up to date and cognizance 
taken ot leccnt deeelopments in this field 

The book, 1 irgch Insed upon lectures delieeicd in Clark Uuiversitx and in the Marine 
Piological Laboratorx, is conicrned with the phenomena ot reaetintx and response in living mat 
ter and is esscntialh a treatise on the phxsico clicmieal basis of the more general properties of 
liMiig matter 

It max be regarded as a well planned and well executed exposition of the subject bj a 
Jiromineiit worker in tins field 


•The Pathogenic Slrcptococcl The Pole of the Streptococcus in Erxsinelas Skin Tite 
of The Pickett-Thomco., Research laiboraton rol VII Paper' 
Ml pig, S 3o mil rophotographic plates X\ illiams and X\ ilkins Co Baltimore Md 

3l rolopl itiniic Vition iikI "Nfnvous aVctifsi'i r*\ l t titi nr ^ 

mu rsui of Chicago cloth 117 page? cdU.^on mu'^e'^LTlj ore!"hTorgfpr^e^ 
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EDITORIAL 


The Blood Serum Proteins 

T he Kjeldahl^ was until leeeut yeais the only method available for the quan- 
titative determination of the total seium piotein content oi the li actions of 
albumm, globubn, fibimogen, etc , sepaiated by the use of 21 5 pei cent sodium 
sulphate at 37° C - or satuiated solution at 33° C “ oi ammonium sulphate ^ Clin- 
ical mvestigations iveie consequently few and fai fiom complete The Kjeldahl 
still remains the standai d method and the court of last appeal, but the inti oduction 
of a much simplei, albeit less accuiate, colorimetiic method bj^ Gieenbeig" stimu- 
lated eliuical inteiest and investigation of the seium protein fi actions Exton® 
has developed a seopometei with photoelectiic cells foi the lapid estimation of the 
blood pioteins aceoiding to the tuibidity pioduced, and most leeently Page and 
Van Sljke^ have advocated a lapid way of detei mining whethei the piotems are 
below the edema level 
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Cluistian* in the Billing’s lectin e of a jeai ago discussed the clinical signifi- 
cance ot the blood pi oteins, especialb then osmotic pi essiire a alue vei siis the inti a- 
capiUai\ piessuie m the piodiictioii of edema, stiessing the relation of oligopio- 
tememia to the accumulation of edema in leiial disease 

The impoitance of the loss of quantities of seium albumin and globulin 
thiough the ludneys has long been lecognized and Epstein’s-- high protein diet, in 
orderto make up foi this loss and to maintain the blood piotein levels and over- 
come obstinate edema, ^vas the first step in the lational management of such eases 
and the first application ot Stai ling’s^® conceptions of the function of blood seium 


proteins 

The so called “nephrosis syndrome” is the sinking example of the effect of a 
depleted blood serum as a result of a high giade albuminuiia The albumin fi ac- 
tion IS of smaller moleculai si 2 e and is chiefly lost , there is appaiently an attempt 
at compensation or an inciease in the globulin fi action but this Govaeits'^ has 
shown to be of much less of an osmotic pressuie oi oncotic value and consecpiently 
thehvdiophilicpocvei of the blood scrum is decreased 

Govaeits^^ has estimated that a one giam pei cent solution of albumin in seium 
exerts an osmotic pressure of 5 5 mm Hg (74 8 mm HoO) while that of a one gram 
per cent of globuhn in serum is only 1 4 mm Hg (19 mm H^O) Normal human 
serum contains about 4 5 gm of albumin and 2 5 gm of globulin, a total seium pro- 
temof7gm w hich exerts an oncotic pi essure of about 28 mm Hg (380 mm HjO) 
Krogh,^- Starling had suggested the existence of an equilibrium of this piotein 
osmotic pressure and the intravascular pressure as eaily as 1896 

The blood proteins are significant in othei conditions and may be lost as Tur- 
ner'® has pomted out, through other channels, as thiough the damaged atiophic 
gastrointestinal tract in pellagra In pellagia without or with edema, how'ever, 
as it may also be in wet beri-beri and in waterlogged adult scuii'j’^ (a case of w’hich 
we recently found to have oligoproteinemia) and, as lepoited by Youmans," in 
chronic undemutritional states due to diets insufficient in proteins and especially 
protein of good biologic value, the oligoproteinemia may be the result of an inade- 
ciuate protein ingestion or assimilation 

Absorption of digested piotein may be inteifered wuth by the chrome passive 
congestion of the mucosa of the gastrointestinal canal, but in congestive heart 
failure there may be as was suggested'-' anotliei factor responsible, namely, an in- 
terfeience with the elaboiation of blood pi oteins in the engorged livei This is of 
course, merely a surmise, depending upon the fact that it seems established that the 
fibrinogen fraction is fomed in the livei In congestive heai t failure,'-' the edema 
is due piimarily to stasis, and oligopioteinemia plays onlj a minor but sometimes 
a significant role in the exaggeration and peisistence 


Significant diagnostic and prognostic seium albumin-globulin relations in 
luei disease with aseites and edema hace been reported by Signorelli,'® but the 
most striking clinical oligoproteinemias are encounteied in tL nephiotic syn- 
drome Leitei Alexis Haitmann and his cowoikeis" ha\e leeently reported fa- 
' or ible diuresis from injections ot acacia m chi onic i esistantlj edematous nephrotic 
childien with oligoproteinemia Thee weie able to laise the oncotic pressure to 
noima with the colloid solution This inteiesting and important field of the blood 

nmuiys-'""" ^ nncstigation be modern 
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MULTIPLE primary MALIGNANT NEOPLASMS®! 


Holcombe H Hurt, jM D , and Albert C Broders, !M D , Rochester, jMinn 


T his study of the occurrence of moie than one priraaiy malignant newgiowth 
afflicting the same person is based on the recoids of 2,124 patients with malig- 
nant tumois treated at The IMaj o Clmie in the ealendai year 1929 Only cases in 
which theie was a pioved microscopic diagnosis of at least one malignant new- 
growth while the patient was at the clime m the couise of 1929, weie included in 
the 2,124 

This study was undei taken piiniaiily to deteimine the lelationship of the 
glade of malignancy to the fiequency oi occuiience of multiple primaiy malignant 
neoplasms Bioders’ sj stem of grading malignant neoplasms was used The age, 
se\ and family histoiy ot the patients weie included 

The literature on multiple primary malignant tumors lias groun to be extensive since Bill 
rotli reported the first case in 1869 Hanlon, working at The ilayo Clime, reviewed the postulates 
established In Billroth for determining multiple pnmarj malignancj and showed that they are 
impossible to fulfill in a laige percentage of cases of true and undisputed primary multiple malig 
11 lilt iieoiilasiiis 

The criteria of Goetzo for diagnosis of multiple primary malignant iieoplasins, as giien by 
Hanlon, aie reasonable and will bo followed in tins study They arc (1) the tumors must have 
the 111 leroseopic and mieroscopic appearance of the usual tumors of the organs ineolvtd, (2) ex 
elusion ot met istasis must be certain, and (3) diagnosis may be confirmed by the character of the 
iiidieidu il init istasis Hanlon tliorouglih reviewed the literature and reported 48 cases He con 
eluded th It double primary carciiionias art probably incidental 

The work of some iincstigators, which H iiiloii did not have occasion to mention m the pub 
lishtd ibstr let ot his thesis is relevant here Orr expressed the belief that accurate record of the 
occurrincc of multiple m ilignant neoplasms niav decide the disputed eiuestiou as to whether one 


Tim '\Iavo I oundation and the Section on Sur„Ic il Pa- 


•From the Depirtnicnt of buri,tr> 
tholoh> Tile CUnlc 

FcctKcil for publication Jul> 11 1 ♦ - 

1 niUiri il u IS used in i tliesis submitted b> Dr Hurt to the faculti of the GridufitA 

M u’kV of D'>“B'«>-iil of tin. requirements tor the decree of 
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mabgmnt neoplasm eiereises an inliibitotv effect on the ae\elopmcnt of a second His figures are 
insufificient to settle that question, but they tend to sUom that the incidence of multiple prunarj 
malignant neoplasms is about avhat Mould be expected, if the occurrence were accidental 

Seecof, in commenting on the incidence or multiple priman malignant growths, was in- 
clined to believe, with Ewing, that the "rather common occurrence of two or more tumors in dif 
ferent or the same organs of the same subject, suggests nothing more than an accidental coinci 
dence, in several organs, of the general biological factors in the genesis of tumors ’ ’ But Ewing 
also suggested that "when minute search is catefulh conducted and all forms or tumor growth 
included, the proportion or multiple tumors is much greater ’ ’ It ivill be noted that these quota 
tions from Ewing axe concerning tumorous growths in general 

"Williams m conclusion of a chapter on multiple primary carcinoma wrote “Multiple out 
breahs of malignant disease are probablj less exceptional than is generallv belieicd, the evidence 
to this effect being especially strong m the case of paired organs,” and "tahen in their entirety, 
these various considerations point to some general sxstcmic change, as the predisposing cause of 
primary mnltiplicitv ’ ’ 

"Woolley’s expressed views lu this respect are "Whether the actiie prolileration is initi 
ated bv one or another factor, tins would seem evident, that the factor to be effective, the cells 
must be in a special state, so that whatever acts upon one organ, max affect similarlx its pair ” 

Ened stated that two or more malignant growths occurring at the same tune arc rare, being 
found onlj once in a thousand postmortem examinations He advanced two reasons tor this rar 
ity, and for the average greater age or persons djing with two or more primary malignant neo 
plasms (1) A state ot immunitj is conferred by the first malignant tumor This belief is based 
on the experimental worh of Jenseu and Ehrlich which tended to show that a transplanted mabg 
nant growth in mice, confers immumt> against a second inoculation of a mabgnant growth Later 
workers, however, have shown that this unmuuitv diminishes after a penod (2) A person with a 
mabgnant growth possibly succumbs to bis disease before another mabgnant neoplasm dex elops 
Many workers hold that neoplasms of senescent persons are less malignant than those of younger 
persons, and it is obvious that persons with mildlv malignant neoplasms will hve longer and have 
more chance of a second malignant tumor developing The latter reason possibly accounts for the 
fact that most observers behove that persons watU multiple primary malignant neoplasms are of 
more advanced age than persons having only one malignant new growth 

Muller found 1,121 subjects with carcinomas at 5,012 postmortem esamiaatious of sub 
jeets who were more than tvventv vears of age Or these 1,121 subjects, IS had more than one 
carcinoma 

The literature on this subject, and the reports of cases, are contusing because there is no 
agreement as to classifications of mabgnant growths m general, or as to what constitutes a coudi 
tion of multiple primarj mabgnant neoplasm 

BiUroth's postulates, which were used as criteria bv some of the earlier writers, would ex 
elude a large percentage of the type of cases which have been used by later workers Most of the 
statistics found in reports in the literature are based on material obtained at necropsy, and it is 
evident that such reports usuaUy wiU include only those cases m which there were two or more pri 
mary mabgnant tumors at the time of death Studies based on a senes of postmortem examina 
tions would not take into account the fact that the person dying or one tumor might have been 
cured of a previous separate and distinct primary mabgnant newgrowth It is also conceivable 
that many small lesions, such as early epithebomas of the skin, or some small growth m the organa 
usuaUy not exammed postmortem, vvould escape attention when the internal organs were the cea 
ter of the examiner’s mterest 

Eew of the reports in the bterature include cases in which there were malignant tumors ui 
paired organs or in the same organ, because of the difficulty of excluding the possibibty that the 
second lesion was metastatic It is known that cysts of the ovary are often bilateral, and it is 
also known that certam types of these cysts often become mabgnant, so it would seem that m cases 
of bilateral papillary carcinoma of the ovaries tlie evidence is in favor or two or more primary 
growths rather than of metastasis from one ovarian tumor to the other ovarv It is agreed by 
most authorities that polvps of the intestinal canal are often the forerunners of mabgnant tumors 
In cases of multiple polyps, in which more than one mabgmnt growth is found, the conclusion 
would he that two separate mabgnant growths had developed on tivo separate polyps t is hard 
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to conceive of multiple basal coll epitbclionias, or vvidelj separated squamous cell epitheliomas of 
low grade being produced from a single focus The question concerning simultaneous carcinoma 
m both breasts, or of carcinoma in one breast, subsequent to that in the other, is not so easily set 
tied Harrmgton, in a series of 3,038 cases of carcinoma of the breast, found twenty in which the 
condition waa°bilateral He considered the growths to have been primary in each breast In 42 
of the remaining cases, carcmoina developed in the opposite breast subsequently In most cases 
caremoma of the second breast is considered primarj bj Harrington, except in cases m which the 
lesion IS obviously metastatic 

Kilgore, m studying 1,100 unselected cases of carcinoma of the breast found the second 
breast, in 37 instances, to be the site of caremoma, either simultaneouslj or subsequently In 13 
of these cases, he considered the lesions were definitely pnmarj, and basing his estimate on statis 
tics of the Census Bureau, he concluded that a woman who has had one breast removed for car 
cinoma, and survives five years after operation, is about four times more likely to have caremoma 
in the remaining breast than is the average woman of her age to have caremoma of either of her 
breasts 

Owen, who was cited by Hanlon, has reviewed a largo number of cases of malignancy seen 
at the Barnard Free Skm and Cancer Hospital, multiple mabguant tumors were found m 4 7 per 
cent of 3,000 cases Although the present study is somewhat similar to Owen’s, the material used 
IS different His cases were from a clientele which presents a relatively large percentage of cuta 
neous caremomas, and those on which this report is based were from a clientele which presents a 
large number of patients with caremoma of the mternal organs Owen also used some cases in 
which onlj a cbnical diagnosis was made 


PRESENT STUDY 


As has been said, theie xvere 2,124 patients at The Mayo Clinic in 1929, in 
■whose cases a mieroscopic diagnosis of mahgnant neoplasm tvas made At the time 
of this study, 71 of these patients had also had another primary malignant neo- 
plasm or more This shows the percentage of proved cases of multiple malignant 
neoplasm in this series to have been 3 34 These cases were reviewed m 1931, or two 
yeais after one of the malignant tumors in each case had been observed There 
xvere 15 patients whose first malignant tumor existed more than two yeais befoie 
1929 , that IS, in 1926 or before Therefore, it is leasonable to assume that about 15 
of the 2,053 patients with single malignant tumors seen m 1929 will, at some time 
later than 1931, have anothei primary malignant tumor This reasoning would 
bring the total number of persons with multiple primary malignant tumois, past 
and future, to a theoretic total of 86, or 4 per cent of the 2,124 cases of malignant 
neoplasms reviewed 

If this study included, also, those cases m which only clinical diagnosis was 
made, the percentages of cases of multiple primaiy malignant neoplasms would 
have approached or exceeded those of Ow en 


In making 


There w ere 152 separate malignant lesions among the 71 patients ... ...aniu- 
this count and subsequent counts patients who weie lepoited to have multiple 
lesions, but in whose cases the numbei of such lesions was not stated are counted as 
haying only 2 lesions Of the 152 lesions, 58 onginated in the skin, and were di- 
vided as follows 37 squamous cell epitheliomas (Pigs 1 and 2), 11 basal ceU eni- 
e lomas |) mixed basal cell and squamous cell epitheliomas and one melano epi- 
thehoma There were 31 malignant neoplasms of the breasts, 18 of the ovaries 17 
of the colon, 3 of the paiotid glands, and 1 each of the stomach, -all bladdei thv 
lOKl gland, and testis, all of winch weie adenoearemomas Of the 10 neonlasms of 
the uteuis, 8 were adenocarcinomas (Figs 3 and 4), 1 a squanioi^cell 
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and 1 a saieonia Theie weie 4 squamous cell epitheliomas of the mouth, phaijmx 
and laij n\, and 4 ot the uiinaij bladdei (Figs 5 and 6) and urethia Metastatic 
squamous cell epitheliomas ot the Ijnipli nodes iieie found in 2 cases in i\hich the 



Fig 1 — (Cise S) Squ-imous cell epithelionis ot the upper Graded 2 (xllO) 



Fjg 2 — (Case S) Squamous cell epIOielioma of the lower lip Graded 1 (xllO) 


piimaij lesion it as not knm\n Theie Mas one case of Ijunphosarcoma of the in- 
guinal region 

Table I includes data on eacli of the 71 eases 
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.0, .c«e. s»K. , n.c ca.s,.a.e .a.o .ve„ .o„ps .Son. eases 0* 



Fig 


-(Case 01) Adenocarcinoma of the body of the utems Graded 1 (x75> 



i,,g 4 -(Ca'-t 61) tdciiocarcmoma of the bod> ot the uterus Graded i (/73) 


one or moie ^ 


scinamous u 11 cpitlu lionidh ot the skin In these 32 cases there is ere 46 

sqiumous (cll tpitluhomas ot the skin 9 ot iihieh iieie supexnnposed on basal cell 
epithelioina Tlurewtu m this^ioup 27 nnnaiul 5 is omen, 28 1 pei centof iihom 
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gave family histones of malignant neoplasms The average’* age at vhich these 
lesions appeared ivas fifty-seven and five tenths jeais The aveiage"* grade of 
malignancy for the gi oup v as 1 8 




•AS far as our material is concerned the manner of coraputinff the 
elsewhere In the paper unless Oie term a^eraee is qualified ran best be «^P^^ 

Say that there tt ere tu o patients in a group Me first gro^h o first grow th of the other pa- 
was fifty-two lears of age the second grqirth when he " as The first g ^ ^ 

tient was found when he was sKtj years of age s«a)nd growm when^ne^^^^^ 

at erage age for this group would be the aterage of all the ages just g other patient had two 

mese two patients had two growths graded respectitelj 1 a"f,„nancj for the group therefore. 

^owths graded respecUtelj 2 and 4 The aterage grade of roalignancj tor 

Is 2 5 
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G) oup 2 Basal Cell Epithelioma —In this gioup theie weie st\teen patients, 
of whom tM elve weie men and four iveie women Of the group 37 5 per cent gave 
famil> histones of malignant neoplasm The average age at which the basal cell 
epitheliomas appeared was fifty-tin ee and foui -tenths years 

Gi oup 3 Neoplasms of the Lai ge Bowel —This group eomprises 9 patients, 5 
men and i ivomen Six of these patients had more than one primary malignant 
neoplasm of the large bowel, and 5 had malignant neoplasms other than of the 
bowel The age given, in most of the eases, is the age of the patient at the onset of 
sjTnptoms The aveiage age when symptoms were noticed was forty-foui and 
three tenths yeai s Thei e was a family history of malignant neoplasms in 44 4 per 
cent of the eases 

Group i Neoplasms of the Bi east — Caicinoma of the breast afflicted 18 per- 
sons More than one primary malignant neoplasm of the tissue of the bi east occur- 
red in 13, one of whom had tw'o different carcinomas in the same breast (Case 39) 
The lesions of the breast appeared at an average age of forty-seven and five-tenths 
years One patient with carcinoma of the breast was a man ( Case 31) 

The grades of malignancy of the 31 new growths in the breast were as follows 
Grade 1, six growths (19 4 per cent) , Grade 2, two growths (6 4 per cent) , Grade 
3, eleven growths (35 5 per cent) , and Grade 4, twelve growths (38 8 per cent) 
The average grade of malignancy was 2 9 

Of the 18 persons who had carcinoma of one breast, 12 had carcinoma of the 
opposite breast , but of the 12 w'ho had bilateral carcinoma of the breast only 3 had 
demonstrable nodal metastasis Five years elapsed in one of the patients in whom 
there was metastasis before the appearance of the growth in the second breast 
This leaves only two of the bdateral eases of carcinoma of the breast in which there 
is any doubt as to whether both tumors w'ere primary 

In Case 47 there was a family history of marked susceptibility to malignant 
tumors There was a positive family history m 33 3 per cent of the cases 

Group 5 Neoplasms of the Ovaries — ^There were 7 cases of bilateral malig- 
nant tumors of the ovary among the total of 11 women who had malignant tumors 
of ovarian origin The average grade of malignancy was 2 3, and in 10 per cent of 
the cases in which the family history was recorded, other members of the family 
had malignant tumors 


Group 6 Neoplasms of the Utei us —In 7 of the cases of mahgnant new- 

giow'ths of the female genitalia, the newgrowths were in the uterus, all of which 

were carcinomas except 2 Of these 2, one was a sarcoma of the uterus and the 

other, a squamous cell epithelioma of the cervix One patient had 2 primary mabe- 

nant tumors m the uterus (Case 9) The aveiage grade of uterine malnniant 

growths was 2 2 Two patients (28 6 per cent) gave histones of malmnant ner. 

plasms afllieting othei members of their families In every case in which glandular 

epithelium of the uterus was involved, the associated lesion was in the breast 
genitalia uieasr oi 


oup 7 -This contains the 3 cases not included in any of the other 
tabulated data for this group are shown in Table I, Cases 69, 70, and 71 


groups 


Groups i, 3, and 6 —Attention has been called to the fact that „ i 

.Uvclop, ,n o„. organ a a, stem, anotlter primary malignanlTeoE.' 



Table I 

SUMMAltV OF CA&FS of HIULriPLE PltlMAlfi AfALlONANT NlOPLASM 
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IS moie likely to develop in that oigan oi m an oigan of the same system In the 29 
patients Mith malignant neoplasms deiived fiom the glandulai epithelium of the 
organs peculiai to the female sex, theie ncie onlj tliiee pioved malignant neo- 
plasms in oigans that aie eonimon to both sexes A patient who had had caicinoma 
of both bi easts Mas found to have an inopciabie caicinoma of the stomach at opei- 
ation, but this patient is not included, because no tissue toi micioscopic diagnosis 
of the lesion in the stomach M’as obtained (Case 47 ) 

The Giade of Malignancy — The leiationship of the occurience of multiple 
malignant tumors to the degiee of malignancj of tliese tuniois is one of the objects 
of this study 

Since one of us (Biodeis) in 1920, published the method of giading the malig- 
nancy of squamous cell epithelioma of the lip, it has been extended and accepted in 
the grading of other types of malignant neoplasms in various situations 

The grade of malignancy has been deteimined foi the 152 lesions, and is re- 
corded in Table I The average grade ot malignancy vai les dii ectly with the num- 
ber of lesions occuiring in any one age gioup, as is shown in Table II In other 

Table n 


Grade op Maligx incy op the Xeoplasais 


AGE GROUPS, TEAPS 

NEOPLASMS 

TOTAL 

NUMBER, 

1 

NUMBER IN DIFFERENT GRADES j 

1 AVERAGE 
GRADE 

1 

' 2 

3 

4 

20 to 29 

1 

6 

4 

2 


1 

i 

133 

30 to 39 

28 

11 

8 

6 

3 

20 

40 to 49 

34 

14 

7 

7 

6 

214 

50 to 59 

37 

10 

12 

6 

9 

2 48 

60 to 69 

36 

11 

11 

5 

9 

2 33 

70 and above 

11 

6 

3 

2 

0 

164 

Total 

152 

>6 

43 

26 

1 

27 

2 15 


Molds, if a peison has one malignant tumor, the probability of the development of 
anothei malignant tumoi xaiies directly with the grade of malignancy of the fiist 
tuinoi , presuming that the person suiMves long enough for another malignant new- 
giowth to develop This leads to the hypothesis that the unknown factors which 
cause decelopment of a single malignant neoplasm are exaggerated in eases of mul- 
tiple malignant neoplasm and express themselves in both the grade of malignancy 
and the fiequeno of multiple malignant neoplasms 

If this IS tivie then the occurience of multiple primary malignant tumors 
should be more common than would be expected if they were meiely accidental 
I his stude , and that of Ow en, tend to substantiate the by pothesis that multiple pri- 
iiiau malignant tumors actually are ot more than accidental occuiience in spite of 
the f Kt that the piobabilitc ot the decelopment of a malignant tumor is not known 
tor am control gioup Also if the hi pothesis is true, then the aierage "lade ot 
malign iiicy of multiple piimaiy malignant tumors should be liighei tlianm a like 
group ot single malign iiit tumors The pioof of this is bee oiicl the scope of this 
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Heieditanj Facton , — Theie aie many opinions concerning the pait that 
heieditaiy influences may play in the causation ot malignant neoplasms of human 
beings The tamily histones in most clinical leeoids aie laclung in detail and 
thoioughness, and aie nholly inadequate tor any statistical data of gieat value 
In the piesent stud 3 ’-, theie uas some leeoid ot the farailj’- histoij’’ in 70 cases 
In 20 cases (28 6 per cent) there was a histoij of malignant tumors in othei mem- 
beis of the family Thiee patients gave histones of moie than one membei of the 
family having malignant tumoi 

Case 47 is inteiesting in this lespeet The woman had a eaicinoma in one 
bieast, and then in the othei at the ages, iespecti\elj% ot thiity-four and thirtj'-five 
yeais At the age of foitj-two j’^ears, at abdominal exploration, an inopeiable le- 
sion which was taken to be malignant was found m the stomach A note on hei his- 
tory said that she came of a “cancel familj',” and this is substantiated by the fact 
that hei mothei and thiee of hei sisteis had had eaicinoma of the breast 

Sex — 111 this series, nothing of inteiest was found with relation to distiibu- 
tion b}'^ sex Thu tj-’-tw o of the patients w ei e men and thii t}’’-iiine ironien 

Age — Hanlon found the aveiage age of patients w'lth multiple caicmomas, as 
leported in the liteiature, to be fltty-eight and eight-tenths jeais In his oivn 
series of cases in w’hieh necropsy was pei formed, the aveiage age was sixty-two and 
six-tenths years Among Owen’s eases in which ages weie given, the average was 
sixtj -tw’o and one tenth years Owen, how evei , did not take into consideration the 
age at which the lesions appealed 

In the piesent stiidj , the average age at which the lesions appeared was fifty 
and foul -tenths j^eais Difiieulty was expeiienced m some cases in estimatmg the 
age at wdiieh the lesions appeared, and m these cases, as a rule, the age at the onset 
of sjmptoms w'as taken to be the age at which the tumor developed This is, ob- 
viousljq an inaccurate method, but the best that could be used 

SUMM VRY AND CONCLUSIONS 

Persons aie more likelj’’ to have moie than one pimiaij’ malignant neoplasm 
than a leview of the hteiatnre would lead one to believe 

Multiple primary malignant neoplasms occui most eommonlj’^ in the same 
organ, oi m organs of the same system 

Of the patients wuth malignant neoplasms seen at The Mayo Clinic in one year, 

3 4 per cent have had more than one primary malignant neoplasm Reasons have 
been piesented to show' that the percentage is even highei than this 

Prom the study of eases of multiple mabgnant neoplasms, it seems that the 
factors which cause the development of the tnmois also express themselves in the 
grade of malignancj' of the tumors 

A large percentage of patients w'lth multiple primarj malignant neoplasms 
give familj' histones which include othei members who have had malignant tumors 
No conclusion as to the occui rence of multiple malignant neoplasms, with 
reference to sex, could be drawn 

In this senes, the average age at which the giowths developed was fifty and 

four-tenths years , „ n ^ 

Seventj -one cases of multiple primaiy malignant neoplasms have been aacled 

to the literature on this suboect 
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STUDIES OF BXPERiaiENTAD 3 IUSCLE DEGENERATION* 


IV F ACTORS OP Carbohydrate Metabolism in Muscle Repair 


D K Fishb ACK, Ph D , AND H R Fishback, Sc D , M D , Chicago, III 


TN A previous article,^ we have directed attention to the a ariations from normal 
of certain chemical factors in the metabolism of abnormal muscles In that 
study a reproducible tj^ie of injury of rabbit muscle, with a standard method of 
trauma, vs as used - The acute molecular degeneration of muscle resulting was 
studied in its florid state 

Briefly, the method of injury consisted in contusmg the muscle while the animal was under 
light anesthesia With the leg extended on a well padded wooden block the gastrocnemius 
muscle was struck a number of scattered bgbt blows with a bght, rubber covered iron rod. In 
this manner the injury produced is diffuse, and the depth of trauma can be gauged very well 
at its inception The gastrocnemius 13 weU enough isolated that it can be removed easily for 
study 


A senes of animals wnth such muscle injury was earned through the stage of 
repair Complete study was made of the gross and microscopic changes occurnng 
111 the muscle during the process of repair - 


Associated with this morphologic study, chemical analyses of the muscles were 
performed for the entire repair senes, vMth a view to correlating the course of car- 
bohydrate metabolism in the stage of development of the injury, with that found 

during the break-up and remov al of the injured muscle and its replacement bv neiv 
grow nig muscle cells 

Results —The methods used have been presented m the ahove- 

school 
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given lefeienees Kesults in senes Mere obtained foi gljMogen, lactic acid, and 
oiganie and inoiganic phosplioius These aie piesented in the acconipanj ing 
figuie 

DISCbSSION 

Studies of glj cogen distiibution in tissues aie often made be staining methods 
^\nth the puipose of obtaining ielati\e pioportions ot the glycogen present Gly- 



cogen in the tissues, howevei, is quite labile Such factors as the length of time 
elapsing from the death of the animal, or i emoval of the tissue, to the time the tissue 
IS fixed, the size of the tissue block to be fixed, the amount of handling oi trauma of 
the tissue, and many othei things may a aiy the amount of gl} cogea present It is 
evident that the study of glycogen bj the staining method cannot compare in ac- 
curacy 01 informative value vith quantitative chemical lecovei}^ of glycogen 

One phase of this question was studied by Naka^ on brain tissue It was found 
that gb cogen in stained pi eparations became i isible as granules at a eoncenti ation 
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of about 0 01 pel ceut ulien the magnification uas 500 tunes, and that a coiice^ntia- 
tion of about 0 03 pei cent was neeessaiy to see gianules at a magnification ot 50 
In the given figuie glycogen deci eases cpiite lapidly to a lou point of 94 mg 
per cent at The end of fortj -eight hours Piom that point theie is a giadual rise to 
nearly the control value at the end of the observation period From microscopic 
study of repair of the muscles^ the gl>eogen increase in repair is found to be syn- 
chronous with the new gi ondh of muscle cells 

Cracmn^ found that the glycogen content of regenerating muscle nas loner 
than normal but varied considerably in diftercnt parts of the tissue His conclu- 
sions are based on staining of glycogen in histologic sections, which, as previously 
stated, IS open to criticism in regai d to eithei absolute or relative values 

It might be eipected that rapidly gioning muscle cells nould contain much 
glj eogen for use in gron th metabolism In embi yonic muscle tissue glj cogen has 
been stated to appear eaily, and to accumulate in rich amounts ■* “ ’’ However, it 
Mould appear from oui studies that in repaii of this type of in 3 ury in muscles, 
there is no marked stoi age of glycogen as a reserve supply It is formed, instead, in 
amounts somev hat proportionate to those found in normal muscle 

Lactic acid shows a very rapid rise to a high point of 103 3 mg per cent in four 
hours, and a rather rapid decrease thereafter Its formation might be expected to 
run parallel to the decrease of glycogen but, as is seen, the lowest glycogen is 
reached only after forty-eight hours 

The early accumulation of lactic acid, then, is not accounted for by the amount 
of glycogen used up A similar discrepancy under different experimental condi- 
tions M as noted by Olmsted and Coulthard® m then m ork on fatigued muscles and 
bi Ronzoni® in muscle hash It is possible that the early excess lactic acid might 
arise from lactacidogen if sufficient quantities of that substance were present 
It IS evident that it cannot have had origin from hexose phosphate because of the 
relatively insignificant increase of inorganic phosphorus at the time of highest 
lactic acid value 

The later fall of lactic acid, Mhile glycogen continues to be bioken up, may be 
accounted for by the high diffusibihty of lactic acid, so that it is rapidly taken up 
hi the circulating blood It is not likelj that the degenerated muscle cells func- 
tion at a higher level to oxidize increased amounts of lactic acid As repair pro- 
gresses lactic acid is seen to decrease gradually don n to almost control value 

The phosphocieatine cun e runs somewhat parallel to that of glycogen, with a 
sharp drop during the twenti -four and forty-eight hour periods, and a later 
gradual use duiiiig the period of repair, although the final value of both is con- 
sulerabh under that of the control There is, liowevei, no direct molar relation- 
ship in thexariations of the two substances 

Also the phosphocieatine decrease is not proportional to the rise of lactic acid 
in the stage of acute inmiy although there is a general tendency toward this in- 
seise lel itionship Similar lack of proportion was found by Olmsted, rilacklei 
and Sinipsoid‘ who state that iii stimulated fiog gastrocnemu there is much eater 

tLh »”>»>■"« of piTo^pho. 

Pikcihiriiig and Van Hoogcnhin found an increase of creatine in the 
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muscles in iigor, and in increased tonus piodueed in Slieiiington’s deceiebiate 
ngiditj , iihieli miglit be accounted toi now by an increased lij dioljsis of pliosplio- 
cieatine in the muscles Creatine has foi many 3 eais been associated m the Iiteia- 
tuie with muscle function, and geneiallj' consideied to have to do with tonic func- 
tions of muscle For example, Pekelhaiing*^ found an iiici eased cieatmine excre- 
tion in men with increased toniciti ot muscles caused by long standing erect at at- 
tention, or bj”- long continued eleeti real stimulation, w ithout contraction Exercise 
for the same peiiod of time did not gne inciease of eieatinine excretion 

Inorganic phosphorus likew'ise shows a tendency toward an inx'eise lelation- 
ship to phosphoci eatine, in that it is generally higher than the control value dur- 
ing the period of repair and sinks toward the end of that peiiod In active and 
resting muscles imnabiliti of inorganic phosphate maj' be due to the breakdown 
and reformation of hexose pliosphate Iiiing and Bastedo’* found xariable 
amounts of inorganic phosphouis foimed in exercised muscle in relation to lactic 
acid and phosphoei eatine 


SUXriLVKX 

In acute molecular degeneration of striated muscle in labbits, there is a sud- 
den use of lactic acid w'hich reaches a high point in four hours Thereafter it de- 
chnes, rapidly at first, and latei more giaduallj to about normal lalue toward the 
end of the observation period of twentj-- eight da\s 

Glycogen drops to a low point ivithin foitj -eight hours, but its decrease shows 
no close ratio to the amount of lactic acid foimed The later increase 111 glycogen 
dmingiepaii brings it ven close to the control range 

Phosphoci eatine decreases rapidly, while inoiganic phosphorus increases 
somewhat late and iiiegularly This imeise relationship persists through the re- 
pair stage, with a slowly rising phosphoci eatine value, and a vei\ 11 regular in- 
organic phosphorus which tends toward a decreased level 
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STUDIES OP EXPERIMENTAL ilUSCLE DEGENERATION* 

V Nitrogen IMetabolism of the Degenerated Muscle in Acute Injury 

AND REPjVIR 


D K P1SHB4CK, Ph D , AND H R PiSHBACK, Sc D , M D , Chicago, III 

T he skeletal muscles make up the laigest mass of piotem m the animal body 
Many nitrogenous substances are required by them, and yet an understanding 
of the use of these substances in muscle metabolism has been most difficult to work 
out It IS assumed that muscle cytoplasm is built up from the ammo acids of the 
blood, and the nucleo-protein partly from blood purmes Creatine has long been 
associated with muscle tone' * although its exact relationship to this phenomenon 
has not been understood The full role of ereatme m muscle economy is perhaps 
not yet completely knoun, although its important association with carbohydrate 
metabohsm through its combmation uuth phosphoric acid has been presented, by 
Piske and Subbarow’ and Eggleton and Eggleton * Urea was formerly thought to 
be formed in part in the muscles, until the demonstration by BoUman, Mann, and 
Magath” that this function is performed by the hver only An important chapter, 
added by Embdeu® and Paruas' is the formation of ammonia in muscle by the 
deaminization of adenine nucleotide, with the formation of inosimc acid Several 
other nitrogenous substances are grouped as muscle extractives, without having as 
j et any ascribed function or, in some cases, without being properly vouched for as 
constituents of living muscle 

But little attention has been paid, as yet, to the metabolism of nitrogen com- 
pounds m abnormal muscle in the animal In fatigued and m isehemic muscles 
the study of creatine in relation to phosphates and carboh^ drates proved a marked 
drop in ereatm-phosphone-acid ® ® Muscle ammonia is increased in amount on re- 
moval of the muscle from the body, and Pamas'° states that, in the animal muscle, 
ammonia is increased in those conditions, such as asphyxia, fatigue, and rigor, 
vhich lead to increased lactic acid formation Such ammonia increase arises, as in 
normal metabolism, from deaminization of adenine nucleotide The decrease of 
adenrae is practically balanced by an increase of hypoxauthine ' The inosime acid 
formed is further decomposed by the splitting off of phosphoric aeid 

No report has been found ra the literature on the nitrogen changes in healin<» 
ui3uri of muscles 

Expo imcntal ^In the present work, chemical studies vere carried out on 
rabbit m uscles injured and prepared for analysis according to a procedure pre- 

mccued fo^r UnUersitj M.dlcal School 



782 


THE JOURXVE 01 LABOR VTOR\ AND CLINICAL AIEDICINE 


viouslj' desciibed “ T]ie animals i\eie saciificed at %aiying lengths of tune aftei 
injuij, up to twenty-eight daj^s, m oidei to stiidj the changes associated uitli re- 
paii of the injiHj' ilicioscopie studies wcie made on all the muscles removed and 
aie lepoited m anothei place Total mtiogen deteimiuations vveie made by the 
Kjeldahl method on 1 gm samples oi laigei In the tiichloi acetic acid filtiate total 
uonpiotein mtiogen and uiea mtiogen vveie detei mined accoiding to Folin and 



"Wu,'^ ammo acid mtiogen by Folm’smethod,’^* and phosphocieatine bj the method 
of Fiske and Siibbai ow ® All detei mmatious vv ei e made in duplicate 
Eesnlts — Eesults are piesented giaphicallv^ in Fig 1 

DISCUSSION 

The total mtiogen values have been com ei ted to piotein by multiplication 
with the factoi 6 25 The protein content ot the muscle is found to be deci eased 
diirin" the time of the peiiod of healing It is piobable that the eaily tall in pio- 
teni content is influenced to some extent bj edema The digestion of the pioteins 
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of dead muscle cells either by autohsis oi bj feiiuents of mu andenn- cells might 
also alter the protein mass Houevei, there is no evidence of such digestion in 
either the nonprotem 01 ammo acid nitiogen ^alues, since both of these uin coiisid- 
erablj below control values during the stage of acute muscle innuri On micro- 
scopic studj of the injured muscles the greatei number of exudative cells are found 
to be mononuclears, many of uhicli are pliagocj tic " The renioi al of protein by 
phagocjdosis uould gne no chemical evidence of the piocess except in deciease of 
the total protem x alue 

The ammo acids of the muscles, according to Van Sljke and ^.lexei,^-' may 
serxe as a reserve, eithei foi eneigy supplj oi tissue building A.lso thej max be 
intermediate products of tissue building oi of tissue break-don n Their oiigm m 
the muscle might be from eitlier the ingested food or muscle pi otem decomposition 
Since in our nork the ammo acids aie maikedlv decreased m the stage of acute in- 
jury, and rise slouly only toivaid the end of the period of observation, there is no 
indication of break-up of the muscle protein into its component chemical units If 
ammo acids do serve as a reserve for energj or tissue building, it is likely that suf- 
ficient amounts are continually being brought in by the blood, so that theie is no 
need for anj marked storage m the tissues Xo increase ox er normal xvas obserx ed 
during the stage of actix e cell proliferation, xvhen an excess of ammo acids might 
have been expected to be on hand for use as the building-stones of new protein 
molecules Collip'® suggested a furthei possible function for ammo acids in main- 
taining osmotic piessure in the cell, and especially m the nucleus, which has no in- 
organic electrolj-tes 

The value foi urea nitiogen m the injured muscles fluctuates somexxhat 
throughout the entire observed healmg stage from the value in the control ani- 
mals The xalues gix'en for mea nitrogen include also ammonia nitrogen, xvhich m 
normal muscles is so small m amount m compai ison xvith the urea nitrogen x alue 
as to be negligible In a condition such as heat rigor, however, there is an in- 
crease of ammonia nitrogen from a control of about 0 5 mg per cent up to about 
7 3 mg per cent This increased ammonia nitrogen is equal to about 20 to 30 pei 
cent of the corresponding urea nitrogen With such possibility of ammonia forma- 
tion in muscle injury, it is hkelj that our uiea nitrogen figures as given are too hi"h 
bv the amount of possible ammonia mtiogen increase Since the decisixe xvork of 
ilann Bollman and Magath," the livei has been accepted as the sole seat of uiea 
formation in the animal A few xvorkers have been unable to demonstrate urea 
formation m muscle digests ’’ The lack of coustant increase of urea nitrogen in 
our experiments indicates that in this tx-pe of acute molecular degeneration, in- 
jured muscles do not hax e the pow ei in x ix o of forming urea The holding pow ei 
of tlu injui cd muscle for urea is likexv ise but little altered 

Cieatme has been detei mined not as a separate xalue but as the phosplioiie 
icul compound which is important in carbohxdrate metabolism, and is considered 
in a paper on that subject =« It was found to be markedlx decreased m amount 
quite idilv after the injuix with a gradual rise dining the period of repair 

The nouprotom nitrogen might be expected to varv m the same muscle with 
diffirout proton pieopitants whuh release somew hat diftorent amounts of soluble 
nitrogen Truhloracetu avid in 5 pei cent solution, winch was used uniformly 
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m oul ei-peimieuts, piecipitates pioteins but allous a maximum of ammo acids and 
Intel mediate protein split pioduets to lemaiii in the filtiate-^ It thus extiacts 
piotem pioduets of louei giade and likeuise otliei mtiogenous exti actives of the 
muscle not bound to piotein m acid solution The total lalue of such muscle ex- 
tractives m conti ol animals avei ages 1S7 mg pei cent of iiiti ogen In the acute in- 
juiy stage, the value diops lathei lapidly to a lou point ot 45 mg pei cent in three 
days The lecoveiy is likewise latliei lapid, although the value fluctuates con- 
siderably, reaching almost to the eontiol lei el ton aid the end ot the obseivatiou 
period 

It IS rather stiikmg that these values indicate no aiitolj sis ot the degenerated 
muscles Some factor associated uith the iitalitv of the tissue appears to be active 
in protecting the degenerated muscles in vi\o against the action of autolytic 
ferments 

Microscopically the rapid giouth of cells foi lepan matches the rapid use 
toward normal of noupioteiu intiogen in the eaih stage of lepan ” The supply 
of nitrogenous food bi ought by the blood thus appears to be ample to support rapid 
and continuous formation of the cytoplasm and nuclei of new cells, although ap- 
parently no extra supply above the normal is needed 


SUXIU VRT 

In acute moleeulai degeueiation of striated muscle in rabbits, the decrease of 
total nitrogen is roughly proportional to the edema, the value rising slowly with 
subsidence of the edema 

The nonprotem nitrogen xalue falls sharply uith the acute injuiv and rises 
rather abiuptly rn the earh stage of repair, reaching almost to the control level 
toward the end of the obser \ atron period of t\\ euty-eight daj s 

Urea nitrogen varies inconstantly throughout the acute injury and stage of re- 
pair There is no evidence that ruea is formed at aU, or that it is held in increased 
amoimts, in such injured muscles in vivo 

The amino acid value of the degenerated muscle is reduced markedly but rises 
during the stage of repair to the normal range 

There is no evidence presented of autolytic bieak-doun of the muscle mass 
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A COilP ARISON OP THE EFFECTS OP MORPHINE, PANTOPON, 
OODEKE, NAEOOTKE, A.ND PAPAVEKKE ON THE 

respiration of rats and rabbits* 


0 AY Barlow, Cleveland, Ohio 


K SPITE of the rather general agreement among early observers as to the effects 
„f the individual opium alkaloids on respiration, the literature on the pharma- 
cology of various combinations of the alkaloids as compared with morphine is quite 
contradictory, especially in so far as the toxic, narcotic, and analgetic properties 
are concerned’ The state of our knowledge in this respect is reflected hy the state- 
ment of Leake (1930), that “little rational evidence exists which would indicate 
that opium oi a mixture of its alkaloids, free from nonalkaloidal material, has any 
advantage oi er morphine ’ ’ 

In Older to determine the efficiency of the se\ eral agents as to their sedative or 
tranquilluing action as ivell as for preanesthetie medication, it was deemed neces- 
sary to repeat certain of the older studies of the effects of morphine and related 
compounds on lespiration for purposes of correlation ivith the above observations 
The effects ot the more important opium allcaloids and pantopon on the respiration 
of the rat and rabbit are repoited m the present studv 

•From ihe Dcpartmont of Pharmacoloe^ of the School of Medicine of Western Peserve 
ljnl\crslt> 

ReceU ed for publication 'Ma> 5 1032 

This stud> was aided in part b> a grant from the Therapeutic Pesearch Committee of 
Iht, Vmcrlcan Medical Veioclatlon 
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Methods — the exception ot mozplune, no data on ttie cfteets of the opium 
dell^atl^es on the lespiiation ot the lat aie acailable, possibly because ot the si7e 
and peculiaiities ot this animal The method desciibed bv Baiboui and Mauiei 
(1920) toi measuiui!' the actual cxpiiatoic ^olulne ot the lat necessitated limita- 
tion of the animal’s movements, the use ot natei \ahes and the luseitioii ot the 
head in a mask Eesults obtained by us with this pioceduie iveie so i aiiable that 
it was diseaided 

The pioceduie tolloned thioughout this studv consisted of tying the animals 
on then backs on specially adapted boaids, attaching a le\ci b}' means ot a thiead 
to a point on the abdomen just belon the xiphoid pioeess and lecouling the lespua- 
toii 11101 enients on a nioiing diiini This icstraint jilaces the animals iindei uni- 
foini but deeidedlj abnoimal conditions ivliich leiidei the lats more lestless than 
iioimal This lestlessness is a decided adxantage toi studA ing the cttects ot seda- 
tues 

The data obtained hi this method aie entiieh satislaeton as to the lespiiatoij 
lates (checked bj iiieans ot a stop watch) but the \olumes leeoided aie onlv nidi- 
lecth lepiesentatne ot the chest moieinents and aie complicated hi occasional 
sti uggling of the animals Hon e\ ei , the i esults n ei e sufficiently constant to pel - 
init a lathei close compaiison ot the eftects ot the seieial tigents on the late and 
(lualitatne values ot lolume Giapluc lecoids neie obtained o\ei thiee satistac- 
toiy teii-miiiute peiiods dining the alternate inhalation ot 100 pei cent oxi gen, and 
of 95 pel cent oxt gen, and o pei cent caibon dioxide betoie and again toitc-fi\e to 
sixty minutes aftei, the diug adninnstiatiou 

All dings weie dissohed in distilled watci The conceiitiatioii in each case 
was so adjusted that the loluine injected (subcutaneouslj ) ivas as neailv constant 
as possible The HCl salts ot moiphnie papal eiine and pantopon and the H.SO^ 
salts ot naicotine and codeine iveie used The dosages in each case iieie computed 
as the base The basis ot equnalence on iihich moiphnie was compaied with the 
othex agents tested is that usiialli accepted clnncalh, i e, 1 gnm of moiphnie 
equals 1 66 giaius of pantopon, 2 giains ot codeine, oi 4 giains ot papai eiine 


RFSLI TS ox HITS 

A senes of at least 5 (5 to 15) lats weie used toi eieij dosane ot each ot the 
drugs tested The noinial lespiiatoiv lates pei minute and the lolume (measuied 
exeuision ot the leeoidmg leiei in niillnneteis) was considered is 100 pei cent toi 
puiposes of statistical compaiison with the leaetions attei medication The dona- 
tion of the lates and lolumes tiom the eoutiol i allies neie then computed as pei- 
centages of the lespective contiols The tabulated data have been expiessed as 
medians in the sec ei al illusti ations 

Moi phinc — The respnatoij changes weie noted following the aclmniistiatioii 
ot dosages ot moiphine langnig tiom 2 1 to 63 mg pei kg (I /2 to 15 pei cent of the 
M L D considered as 0 42 gm pei kg ) of nt The latc ) espouse witli small dos- 
o-es (2 to 3 mg pei kg ) caned nithin a lange of S iiei cent, while laigei dosages 
wme Dill eh depiessant The median changes noted with all dosages tested aie il- 
iii«tntpfl in Fi" 1, which shows that the degiee of depiessioii mcieases lapidly 
«p to po. Its and n.o.e goadnatly as tPo d«».e In.ther 
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mcl eased The depiession following the admmishation of the mammal dosage 
tested was only 3 pei cent gieatei than that obseived with 21 mg pei kg although 
the actual diffeience in dosage was 3C0 pei cent The i espv ato> y lolume dimin- 
ished piogiessneh with mci easing doses ovei the lange tested The degiee of 
change was negligible with 2 1 mg , inci eased veiy giadually and became maximal 
(50 pel cent) following the administi ation of the maximal dosage (Fig 1) The 
minute volume as calculated by multiplying the late pei minute by the measuied 
excuisions in millimeteis, was depiessed by all dosages of moiphme tested The 
depression was minimal (9 pei cent) with 2 1 mg per kg , incieased lapidlj with 
moderate, more gradually with larger dosages and became maximal (65 per cent) 

following the administi ation ot 63 mg pei kg 

Pantopon — The eftects of moiphine and pantopon (the mixed opium allca- 
loids) weie compared on the basis of weight, therapeutic eciuivalence, and the moi- 
phine alkaloid content, i e , 1 gram of moiphme eciuals 2 giains of pantopon 
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rig 1 — This figure represents the effects of morphine etc on the respiratory rate 
^olume and minute \olume of the rate The dosages in milligrams per kilogram of animal 
are represented on the abscissae The changes In terms of percentage of the original or 
normal observations are indicated on the ordinates Morphine has been superimposed as 
the broken line (min vol ) 


The effects of pantopon on the respii ation could not be diffeientiated fiom 
those ot the morphine content of the dosages administered (Fig 1) The iinia- 
Uons in late aftei small to medium doses weie capiicious and smallei in degiee 
than aftei compai able doses of moi piune Howe\ er, the diffei ences noted between 
moiphine and pantopon in this lespect cannot he explained on the basis of statis- 
tical ci i oi as i olume changes lai gelj compensated f oi the ii i egulai ities iii i ate, and 
the calculated mniute colunies dimmish quite legnlaily with inci easing dosages 
This lelation is illustrated m Fig 1 Supeiimposing the cure e foi the minute vol- 
ume changes under moiphme on that foi pantopon by dividing the moiphme data 
In 2, indicates the negligible diftei ences between the two data The ditfei ences 
lie pxohahh within the range of experimental canatiou The mmoi allcaloids of 
pantopon theieloie, do not significanth altex the eftects ot the moiphme contained 
as conceins lespii ition On the basis of theiapeutic eciunalenee, the depiessant 
cllects ot pantopon nete somewhat less than those of morphine hut on the basis of 
moiphme equnaleiice, the two agents weie indistinguishable, i e, pantopon 
(which contains 50 pen cent moiphme) was almost oxacth one halt as'depiessant 
is 111 equ d w eight ot nioi phine 
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Codeine — The effects of codeine on the lespnation were studied with doses 
langing- flora 21 to 105 mg' pei kg of lat The depiessant effects of small to 
meduiiii doses weie less than oue-fouith that of equal weights of morphine How- 
ever, with large but subcomulsn e doses the degiee of depression corresponded 
very elosel 3 '' to that of a one-fourth dose of nioiphnie (bioken line supeiiniposed 
on codeine minute \olume cui\e) With toxic dosages of codeine (abo\e 105 mg 
per kg ) the depiession of late and volume dmnnished, piesumably bj’" the devel- 
opment of the convulsive action of codeine 

Naicotiiie — The respiiatoi}^ effects of naicotiue aie lelatively unimpoitant, 
although a modeiate depiession was noted ivith all dosages tested (Fig 1) The 
latc changes were variable while the volume was iiiufoimly depressed The de- 
pression increased giaduallj’' to a maximum with 12 mg pei kg of lat and either 
showed little fuiiher change oi actuallj' diminished The reactions to small to 
medium doses weie approximately one-fouith those of equivalent doses of mor- 
phine, but with larger doses the naieotine depression decreases and as the coninil- 
sant action becomes increasuigly evident, the depressant effects aie overshadowed 
Papaverine — The effects of papaverine in the dosages tested were purely de- 
pressant The late diminished progiessivel> with increasing doses The volume 
also diminished with dosage up to 42 mg pei kg but with larger doses the depres- 
sion largely or completely disappeared The changes in minute volume foUovnng 
the administration of doses up to 60 mg per kg vv ere approximately equn alent to 
one-twelfth those of similar dosages of morphine Howev'ei, m dosages abov’e 75 
mg per kg , papaverme was onty oiie-tvv entieth as depressant as morphine 


COMP.VB1SON OP THE STIMULANT EFFECTS OP 5 PER CENT CO 2 ON THE RESPIR VTION 
BEFORE AND AFTER MEDICATION WITH MORPHINE, ETC , VVITH R VTS 


In tabulating the changes in rate, v olume, and minute volume follow ing in- 
halation of 5 per cent CO 2 , the control v'alues noted during the inhalation of oxygen 
were considered as 100 pei cent both before and after medication The data show 
the degiee of stimulation in percentages of the preceding oxygen control The 
legends are self-explanatoiy 

With drugged rats, the inhalation of 95 per cent oxj’^gen and 5 per cent carbon 
dioxide following exposure to 100 per cent ox>gen, resulted in an increase in rate, 
volume, and minute volume The increase in minute volume varied from SO to 
200 per cent above normal with different senes of animals with a median ineiease 
of 130 per cent for all animals tested The median increase in rate was 48 5 per 
cent and that of volume 62 4 per cent The medians of the entiie senes aie indi- 
cated as the normals (marked as X on the ordinates) in all figures Animals whose 
normal responses varied bj^ more than 25 per cent from these medians were dis- 


carded 

Moiphine — The stimulant effects of CO 2 on the rate, volume, and minute vol- 
ume after medication with v'arioiis doses of morphine are indicated in Fig 2 All 
doses tested reduced the lespiiatoi’y response to CO 2 The late > eduction with 
small to moderate doses was distinct!}’- greater than the accompanying volume 
changes With larger dosages, the rate and volume changes were fairly commen- 
surate The depression of the rate response uicreased rapidly -with small to me- 
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diura but moie giadually with laigei dosages AVitb 2 1 mg pei kg the depres- 
sion was minimal The degree of depiession with 5 mg was approximately one- 
thud and Avith the maximal dosage (63 mg per kg ) eight-tenths of that observed in 
the absence of medication The volume was i educed by all dosages tested , but the 
marked rate i eduction noted ivith small to model ate doses of morphine was par- 
tially compensated foi by a relatively smaller eftect on the volume The depies- 
swn of minute volume rncr eased rapidly with small to model ate and more gradual- 
ly rvrth larger dosages After medication rvrth 21 mg per kg (the minimal tran- 
quillizing dose), the degree of stimulation was 42 per cent and after 63 mg per 
kg only 20 per cent of that noted before medication 

Pantopon— The stunulant etfeets of CO 2 on the respiratory rate and volume 
after medication with pantopon (Fig 2) appeared to differ in certain respects from 
those noted after comparable doses of morphine Small doses loet e slightly less 
and lai ger doses moi e depi essant to the 1 ate than morphine The volume ? espouse 
was reduced somewhat with small doses but differed little from the control values 


STIMUUMT EffEtTS 5 CEHT 
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Plff 2 — This flgure indicates the stimulant effect of 5 per cent CO. after medication 
with the several agents The control data after medication was considered as 100 per cent 
The curves indicate the change from this medicated le\el 

after larger dosages in contrast to the reaction noted after morphine However, 
the rate and volume changes were compensatory nr that the apparent differences 
between the leaetions to pantopon and morphine disappear when the calculated 
minute rolumes aie compared, and the curves for pantopon and its morphine con- 
tent (bioken lure) aie practically identical It appears probable therefore that 
the observed differences in rate and volume may have been due to accidental varia- 
tions nr the compensatory adjustment of the animals 

Codeine —The stimulant effect of CO 2 on the respiratory rate was reduced by 
codeine The degieeofi ate change increased gi adually with increasing dosage to 
a maximum of approximately 60 per cent with 105 mg per kg The voluine ? e- 
spoHse was likewise reduced However with dosages greater than 50 mg per kg 
little fiuthei depression occurred and the median reactions with large doses wei°e 
actinlh greater than before medication Correlation of the stimulant effects of 
COo on the minute rolume following medication with codeine and morphine 
(bioken hue) indicates that small to medium doses of codeine are appioximately 

one sixth, while hi ger dosages are distmcth less than one-sixth as depi essant as 
moiphine 
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jVaicoti/ie — All dosages tested leduced the noimal late lesponse to CO^ 
The lespuatoiy volume shows but little in the median figuies and the individual 
expel inieuts exliibit a gieatei degiee ot stimulation attei than betoie iiiedieatioii, 
but the degiee ot iiiei eased i espouse dniiiiiishcd with iiiei easing dosages The 
minute volume lesponse to CO_* was also mv'aiiably gie.itei than noimal attei nai- 
cotiue The stimulant efteet ot this agept inci eased to a maMmum with a dosage 
oi 42 mg pel kg and deei eased with laigei dosages so that no signihcant change 
was evident wnth a dosage oi 126 mg pei kg These data appeal to indicate that 
naicotine in small to modeiate doses stimulates the lespnatoi^ centei Hovvevei 
a depiessant action is evident as tlie degiee ot stimulation deei eases with fuithei 
iiici ease in dosage 

Papal dine — The lespiiatoi if lafe >e>>poni,e to COj tollowing medication with 
papav’eiine m doses up to 105 mg pei kg was gieatei than in the absence ot medi- 
cation The loliime > espouse on the othci hand was piogiessively i educed wuth 
mei easing dosage The minute loliimc, on inhalation ot CO_, was distinctly in- 
ci eased above the contiol values with doses up to 42 mg pei kg but fuithei ui- 
ciease in dosage resulted in a piogiessive depiession of the normal lesponse 
Papaveiine in modeiate dosage appealed to stimulate the lespiiatoiy centei 
Laige doses (up to 84 mg pei kg ) are appioximately one-fifteenth, while higher 
dosages aie moie than oue-twelftli as depiessant as equivalent weights oi moiphine 

RLSLLrs ox RABUirS 

The pioeedures followed in the pi eceding section weie lepeated on labbits ni 

01 del to eompaie the lespnatoiv i espouses of the two species to similai experi- 
mental conditions as well as to check the lesiilts obtained with those lepoited in the 
liteiatuie In addition, the actual minute volumes vveie measuied dui mg the ui- 
halation of O 2 and of a mixtuie oi 95 pei cent O 2 and 5 per cent COj, both befoie 
and attei medication with lepiesentative doses oi the seveial agents IMeasuie- 
ments of the minute volumes weie obtained bj tjing tlie animals in a doisal posi- 
tion, the inseition (undei local anesthesia) ot a tiacheal cannula in oidei to elim- 
inate the possibility of leakage encounteied with the mask method, the use of watei 
valves foi eontiol oi the air intake and output, and nieasuiemeut ot the expiiatoiy 
volume bj means of a Bohi gas metei Eacli250ce of the expiied an wasieeoided 
electiieally on a moving dium 

dioi phine — The respiiatoij^ late was ledueed bv all dosages tested (Pig 3) 
The depiessant eftects weie evident tollowmg the aclministiation of the nunimal 
dosage (0 26 mg pei kg 01 0 1 pei cent of the M L D ) and inci eased lapidlj^ with 
dosage so that the 1 eduction was SO pei cent of the oiiginal aftei medication with 

2 6 mg pel kg The degiee of depiession mcieased sliglitiv with laigei dosages 
The volume was leduced by 10 to 25 pei cent with dosages between 0 26 and 1 3 mg 
pel kg but was piaetieally imalteied by laigei doses m the lange tested piobably 
because of a paitial compensation toi the maiked alteration of the late The min- 
ute volume was actually mcieased by the minimal dosage tested although the late 
and volume changes illustiated in the figiues (obtained giaphically) indicate a 
mild depression With lai gei doses, the degi ee of depi ession of the minute v olume 
mcieased with the dosage administered 
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Pantopon— The nite changes following the adminLstiation of pantopon dit- 
feied in no significant lespect tiom those pioduccd by equualent dosages of moi- 
phme The iespiiatonj Lolume was diminished by small doses to appio\imateh 
the same degiee as bj moiphine AYith model ate dosages, the \oIume w'as inci eased 
slightly, thus pai-tialh compensating for the distinct accompanjmg rate depies- 
sion After maximal doses, the a olume changes w ei e indistinguishable f i om those 
of the morphine contained in the piepaiation The minute lolumes following the 
administration of small doses of pantopon wcie moie variable than attei morphine 
but the median values iveie piacticall> the same Laigei doses were somewhat 
more depressant than morphine but the differences noted probably he within the 
laiige ot enor and cannot be considered as significant 

Codeine — The lespiratonj nite of the rabbit was depiessed by all doses of 
codeine tested (2 6 to 26 mg per hg ) This eftect iiici eased with the dosage ad- 
ministeied, but the maximal reduction obseiied was only 20 pei cent of the noimal 
or initial readings Small doses ivere approximately one-fourth while larger doses 



Fife 3 — This figure represents the same data for the rabbit as Fig 1 for the rat 
Howe\er the minute e olume In Fig 3 represents the actual gas meter measurements of the 
changes obser\ed 


were less than one sixth as depressant as equualent doses of morphine The 
Loliime was increased approximately 15 per cent with dosages below 6 5 mg per kg 
Larger doses were depressant but the maximal effect noted ivas onlj 15 per cent of 
the original lalues The minute lolume changes were insignificant with small to 
medium dosages although depression was the lule The reduction obsened ivith 
the maximum dosage tested was less than one sixth that of equualent dosages of 
morphine 

\aicoixne —The lespiuitoig late lollowmg the admimstration of naicotine 
although \ai lable was primarily depiessed The degree of change ranged fiom 5 to 
S pel cent with small to moderate and increased with larger dosages °The depres- 
sant effect ol nai cotine w as less than one eighth that of moi phine ” The lolnme was 
piimaiilj incuased with all dosages The degiee ot stimulation caned from 10 to 
20 poi cent ol the oi igin il % olume This reaction was quite unlike that of morphine 
iiul was lompai ible to the effects pioduced be moderate dosages of codeine No 
signifii mt alter ition of the minute volume was obserced Small doses were sli-hth 
stimulant while laigei dosages were either incffectue or slightly depressant "ffhe 
ih mges noted although suggestue are within the range of noimaUanation 
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Papavei me — The i espii atoi y i ate was depiessed by all dosages tested The 
degiee of depiession iiici eased giadually with the dosage adraimsteied aud langed 
fiom 20 to 50 pel cent of the iioimal The volume on the other hand Mas inci eased 
graduallj' Avith dosages up to 26 mg pei kg Laigei doses weie somewhat moie de- 
pressant than moiphme The calculated minute lolumes following the administra- 
tion of papavei me weie unifoimly depressed The degree of change varied from 
5 to IS pel cent ovei the range of dosages tested The depiessant effects of papav- 
ei me on the lespiration of the labbit u'ere about one-seventh that noted with equiv- 
alent doses of moiphme 

THE EFFECTS OF PANTOPON AND THE SEVERAL OPlUil ALK.VLOID3 ON THE RESPIRATORY 

RESPONSE TO COo 

The lespiiation of the rabbit imder the conditions of these e\peimients was 
quite mefiScient m that a lapid late and a coiiespondmgly shaUoiv -volume was ob- 
served The inhalation of 5 pei cent CO 2 and 95 pei cent O 2 lesulted m a distinct 
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Fig: 4, — This figure represents the same data for the rabbit as Fig 2 for the raL 


deciease in the late and a moie than compensating mciease in the -volume so that 
the average minute volume was mcieased by 50 to SO pei cent aboi e that noted dui- 
ingthe inhalation of 100 per cent O 2 

Morphine — The usual rate aud lolume responses to CO 2 were distinctly al- 
tered following the admmistration of morphine, 1 e , the late was mcieased and 
although the volume was increased the degiee of change was distinctly less than in 
the absence of medication This altered reaction is qmte understandable when the 
effect of morphine alone is recalled, 1 e , a maiked depression of late and a rela- 
tively slight alteration of volume In Fig 4, the respiiatoiy rates and volumes 
after medication were considered as 100 per cent m order to illustiate the relative 
stimulant effects of CO 2 on the depiessed center Under such conditions the per- 
centile change was distmctly greater after than before medication although the ab- 
solute minute volumes after medication diminished progressively with mcreasmg 
dosages The disparity between the leactions to CO 2 was apparent -with the mm- 
imal dosage tested, increased to a maximum with 2 6 mg per kg and diimmshed 
with larger doses Measurements of the actual mniiite volumes likewise indicate 
that the'^stimulant effects of CO 2 aie piopoitionately gieatei alter than before 

medication 
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Pantopon — ^The respiratoiy reaction to COj after medication witli pantopon 
was similar and did not differ significantly from that described for the one-half 

dosage of moi’phine under similar conditions 

Nat cotme, Papave^ me, and Codeine —Tlie » ate and volume changes which oc- 
curred on inhalation of COo following medication with these agents differed in cei- 
tam respects from those noted after morphme, in that the rate meiease was smaller 
in degree and the volume was increased rather than reduced as in the ease of mor- 
phuie These differences are explained by the disparity between the degrees of 
respirator} center depression produced by morphine on the one hand and by these 
mmor alkaloids on the other In spite of the observed sedative effects of codeine, 
papaverine, and narcotme on respiration, the sensitivity of the center to COa was 
practically unaltered and in the case of narcotme an apparent stimulation occurred 


DISCUSSION AND SUMir.VRy 


Morphine — ^The respiratory changes noted m the rat following the adminis- 
tration of morphme differ only in minor respects from those noted by Barbour and 
Maurer (1920) Small doses may increase the rate sbghtly although a mild depres- 
sion IS the rule Medium doses produce a progressive depression The volume was 
reduced by all dosages tested However, the degree of change bore only a qualita- 
tive relation to the dosage administered The minute volume was decreased by all 
dosages tested and the degree of change increased gradually with dosage so that 
■with 63 mg per kg the gas exchange was only 35 per cent of normal 

The respiratory changes noted in the rabbit do not differ in any important re- 
spect from those noted by Gscheidlen (1869) or Impens (1899) filmimal doses af- 
fected the rate to a negligible degree The depression was reflected primarily by 
alterations in rate m contrast to the nearly equal changes which occurred in both 
rate and volume m the rat The volume was increased slightly by small doses, prac- 
tically unaffected by medium to large and markedly depressed by toxic dosages 
The actual minute volumes were increased with doses of 0 26 mg per kg (equiv- 
alent to 0 1 per cent of the M L D for the rabbit) The minimal depressant dosage 
was approximately 0 65 rag per kg body weight 

The depressant effects of morphine on the rat and rabbit are quite comparable 
when only changes in minute volume and the differences m the sensitivity of the 
two species to this alkaloid are taken mto consideration The degree of depression 
produced by the maximal dosages tested (i e 13 mg in the rabbit = 5 per cent of 
the L D , and 63 mg per kg in the rat = 15 per cent of the MLB) was the same 
(65 pei cent) in each species 


The lespiratory changes which occurred folloivmg the admimstration of nar- 
cotine, codeine, or papaverine differ only quantitatively from those noted for mor- 
phine, as reported by v Merck (1848), v Schroeder (1883) and Meissner (1913) 
Only quantitative diffei cnees were noted between the responses of the two species 
Stnuib (1912) leported that narcotme alone was ineffective, but Mobrke (1921) 
and Rikl (1927) obsem ed an increase in respiration in the presence of tbis alkaloid' 
The depressant effects of codeine increased gradually to a maximum and sub 
scquentlj decreased with larger doses as the reflex excitability increased The de 
pressant action ot papaienne increased gradualiv to a maximum with medium 
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doses but fuithei inciease in dosage piodueed little tuitliei depiessiou The icac- 
tion to iiaieotiiie was ot little significance 

On the basis of the desriee ot depiession piodueed bj the seieial agents tested, 
codeine m small to medium dosages was appio\imately one-touith, naieotiue in 
small to model ate doses wms one-louith and in laigei dosage less than one eighth, 
w'hilepapaveiineindosesuptoGSmg pei kg wasone-tweltthandmlaigei dosages 
appi oximately one-twentieth as dejiiessant as moipliine 

A diiect compaiison ot the lespiiatoii' eftects ot moiphiiie and pantopon on 
lats and labbits indicates that the eftects ot the two agents diffei only quantita- 
tnely although the lesponses to small doses of pantopon weie moie vaiiable than 
attei moipliine The significance ot these minoi difteiences is cpiestioiiable The 
pantopon effects maybe entiiely evplained on the basis ot the moiphine contained 
No eiidenee was obtained which would indicate that a potentiation of the effects of 
moiphine occuis in the piesence ot naieotine as lepoited by Sahli (1910), Stiaub 
(1912), 01 Moliike (1921) The eftects piodueed bj a coinbination of the lesidual 
alkaloids of opium with moiphine piobably lepiesent a simple summation ot the 
seceial actions as claimed bj' Weitheiniei-RaffaloMch (1910), v Zeelen (1911), 
Bnigi (1912) andMeissnei (1913) 

The depiessant effects ot the seieial agents on the lespiiaton centei as illus 
tinted be the stimulant effects ot 5 pei cent CO. befoie and attei medication diffei 
only ciuantitativeh and paiallel in geneial the changes which occui in the late, 
colume, and minute colunie, with the exception of naicotine and laige doses ot 
codeine Naieotine appaiently sensitizes the lespiiatom centei to COj in that the 
stimulant effects ot this gas attei medication wuth this alkaloid weie gieatei than 
noinial It is ciuite piobable, howecei, that the effects of naieotine aie due to both 
stimulation and depiession since the stimulant action of COo dimimshed niaikedh 
wnth inei easing dosages 

The effieiencj^ of nioi phiue, pantopon, and codeine as antidj spiieic agents is 
piobably ilhistiated by then effects on the lespuatoiy leaction to CO. The sensi- 
tivity of the lespiiatoiy centei to CO 2 was leduced by all dosages of 11101 phme 01 
pantopon Howeiei, in theiapeutic dosages, the changes in oidinaiy lespiiation 
weie not significant especially w^hen the moie efficient type of lespiiation which 
oecuis aftei such medication is consideied Codeine should piove to be ot value 

Toxic dosages of moiphine 01 pantopon inaikedlj depiess oidinaiy lespiiation 
and distinctly deciease the sensitivity of the centei to CO. Codeine and papai- 
eiine m laige dosages yveie also slightly depiessant but in the main, eocleiiie, papay - 
eime, and naieotine weie coiiyiilsant 111 toxic dosages and the lespiiatoiy depies- 
sion y\ as ot little significance 

coNcnusioxs 

1 The lespiiatoiy changes yyliich occui 111 the lat and labbit folloiving medi- 
cation yvith moiphine, pantopon, codeine, naieotine and papay eiuie have been 
studied Little difteience was obseived betyveen the 1 espouses aftei medication 
yvhen the diffei ence 111 species seusitmtv was taken into coiisidei ition 

2 On the basis of the degiee ot depiession piodueed by the seieial agents, 
pantopon yvas one-halt, codeine 111 small to medium doses oue-fouith, naieotine one- 
fouith to one-eighth and papay eiine oiie-sey enth as depiessant as moiphine 
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3 The depiesbiou ot the icspiiatoi’v eentei by the seiics studied paiailels m 
geneial the obseived (.hauges in minute volume, with the exception of naicotmc and 
laige doses ot codeine Naicotine appaiently sensitizes the centci to CO^ but this 
eftect deei eases with inci easing dosage 

■i The lesidual alkaloids ot opium m the piopoition piesent in pantopon do 
not altei the usual lespiiatoiy i espouse to moiphine to anj lemaikable degiee 
The lespiiatois eftects ot pantopon may be explained on the basis ot its moiphine 
content 
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CHANGES IN DISTRIBUTION RATIO OP CONSTITUENTS OP BLOOD 
AND SPINAL FLUID IN MENINGITIS* 


Samuel J Nopetzky, M D , axd Ella H Pishbero, M D , New York, N Y 


TN THE studj' of the changes in the spinal fluid during the piogiess of meningitis, 
it must be borne in mmd that all the abnoimal reactions of the tissues which 
constitute the investing membiane of the biain and spinal cord, and to some extent 
the tissues of the brain itself, may be produced by difl:erent causal agents brought 
to the parts by diverse channels , in othei words, the invading microorganism and 
the mechanics of invasion may diftei in various t3T)es of memngitides, but the ef- 
fects are characteiistically similar m the tissues aftected, and they produce symp- 
toms common to the involved tissues but modified to some extent by the nature of 
the invading organism and the number actually introduced We have endeavoi ed 
in this work to tiace some of the common chaiacteiistics of the disturbances of 
physicochemical eqmlibiia which result from the pathologic state, in older, if 
possible, to ariive at some definite chemical changes i\hich may aid us lu diagnosing 
at an early date the signs of meningeal involvement 

Animal expeiiments earned out by Hopetzky,* in which the intracranial pres- 
sure was artificially mcreased, showed that anemia of the bram could be produced 
and that the increased amount of cerebrospinal fluid then formed in the intra- 
cranial spaces 1 esulted m a compressed blood supply, with mterference with both 
the afferent and efferent vessels, and hence resulted in a lessened oxygenation of 
the blood in this region It has been shown by Meyeihof and Warburg that the re- 
sult of lessened oxygen tension is an incomplete oxidation of carbohydrate, so that 
the so-called anaerobic type of oxidation preponderates over the aerobic, and large 
quantities of lactic acid are produced This phenomenon can be seen m the blood 
during fever, in certam forms of heart disease, and in cases of heavj’’ and sudden 
exeition, where the rate of oxygen supply becomes insufficient for the total combus- 
tion of the sugars, the carbon dioxide and water 
^_>iiPhere is an increased amount of lactic acid in the spinal fluid in meningitis 
The source of this lactic acid is as yet doubtful, but it is certam that the factors 
above mentioned tend to increase its concentration in the spinal fluid There have 
been several theories that the mcreased laetic acid v as a result of the fermentation 
of the sugar, which disappeared from the spinal fluid durmg the progress of many 
cases of menmgitis That this factoi also may play a role in some eases cannot be 
denied, but we have, as n as also shown by Killian,^ found m certain eases a much 
increased lactic acid m the presence of a piaetically normal spmal flmd sugai con- 
tent There is a possibibty that the dismtegiation of the leueoe2rtes in purulent 
menmgitis may be a source, because Levene and hleyer^ have shown that leucocytes 


•From the Biochemical Laboratory of Beth Israel Hospital 

work "v'kf 'cam^^^^ ufth mnds from Oie MaKr.ell Geffen Research Fund for 


Otolarj ngology 


796 



KOPETZKY-riSHBERG BLOOD AND SPIX Ui TLLID IX MEMNGIUb 


797 


suspended m Heudeison’s phosphate mixtuie containing glucose piodute gly- 
col} SIS Avith formation of lactic acid Again, it is a known fact that the embryonic 
cells of the choroid plexus have an active glycogen metabolism, so that it is not w ith- 
out the realm of piobability that the cells of the choroid plexus may be able to 
actually seeiete the lactie acid and concentiate it from the blood, a function that 
has lately been show n by one of these authoi s to be chai acteristic of the skin 

In normal spinal fluid there is a definite latio for the relationship of spinal 
fluid lactic acid to blood lactic acid which never exceeds 1 0, and is usually approxi- 
mately 0 6 This may even be lower in cases of exei tion, fever or heai t disease In 
such eases, due to the presence of inci eased lactie acid in the blood, and an absence 
of specific inflammatory condition in the meninges, the ratio is low er because of the 


ACID-BASE BALANCE 
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Fig 1 


increased blood lactic acid In cases of true meningitis, this ratio may rise to 3 
or 4 during the progress of the disease This effect was noted by Glaeser* and con- 
firmed by Killian = Glaeser found, that in two cases of epidemic spmal meningitis, 
the lactic acid in the spinal fluid rose to more than 150 mg per 100 e c This a\ ould 
give a ratio of over 5 In our cases as can be seen from Table I the range was be- 
tween 1 5 and 3 5 


The increased lactic acid content of the spinal fluid results m several interest- 
ing consequences The lactic acid, being a relatively strong acid, drives off COo 
from the carbonates, and hence, in cases of meningitis we should expect to find on 
chemical analysis of the spmal fluid a considerably loivered Ph, a decreased bi- 
carbonate content and an increased lactie acid This is found to be exactly the case 
Another effect of tlie increased lactic acid found in spinal fluid in menin-itis 
C in be predicted on theoretical pliAsical chemical grounds, vliieh experimental re 
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suits confiim, tliougli not entneb quantitatneh Between the plasma m the cir- 
culation and the bodv fluids outside the ciiculatioii a Donnan equilibiiiini must 
exist The analjses of Loeb, Atchlej and Palmei- have shown that m the case of 
edema fluid, the membianes separating the ciiculating blood from the tiansudate 
beha%e difteiently fiom the membranes scpaiatiug the cridhiocjtes from the 
plasma in that AV andK» are leadih inteichanged. and under noinial conditions 
proteins do not pass thiough The coipusculai membiane is impel meable to AV 
and K as w ell as protein Thej found that the Donnan equilibrium can be applied 
to measure the distribution of the ionic constituents between plasma and spinal 
fluid, as well as between corpuscles and plasma Hamilton'' has detei mined the 
distribution ratios between blood plasma and spinal fluid He found that the 
spinal fluid maintained a Donnan equilibiium wuth the blood plasma less regulaily 
than edema fluid, but that the same general laws could be applied Eighteen of his 
patients weie epileptics, m whom there was an increase of lactic acid in the spinal 
fluid He did not, however, make allowance foi this factoi which might hav e been 
one of the disturbing factors to which he lefers From the fundamental postu- 
lates of the Donnan equilibrium, we have 

(Na*),= (Cl-)s--(Pr), 

(NV),p=(Cl-)„p 

wheie Pi IS the concentration of the protein in the sei urn bound as negative ion 
to base, and Na*a and Na^p and Cl's and Cl'«p are in serum and spinal fluid lespec- 
tiveb 

The normal spinal fluid is piactieally piotein fiee so that in accordance with 
the Donnan equilibi lum we hav e 

{AV)a (Cl-)ap 

(Na*)sp (CP) 3 + (Pi) 3 

Cl'sp w ould ha\ e to be greater than CPr Tins is normally found to be the case In 
cases of meningitis where we have an increased piotein content of the spinal 
fluid, this would tend, in accord with the latios expressed above, to lessen 
the ehloiide content ot the spinal fluid and moie nearly approximate it to that 
ot the seium This influence cannot be the paramount one, even in the severest 
cases ot meningitis, because the maximum amount ot protein ever found is less 
than one milheciuivalent per 100 c c But another factoi plays a role heie 


(Cl)-3 (IIC0,)-3 

(Cl)-3p (HC03)-3p 


IMien the lactic acid, which is a stioiiger acid than caibonic enteis, the result 
IS a dining oft ot CO. tiom the spinal fluid so that the ratio given above does 
not hold momciitaiih and CP migrates back into the bloom stieani in an effort 
to icstoic the 1101 nial distiibution latio Hence, in all eases or menm-itis there 
a sigmfK mt lowering ot the spinal fluid chloride and a decrease in the -radient 
le weeu spill d fluid chloride and plasma chloiide This point is or dimmostic 
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If we weie to add to 1 liter of peifeetly puie watei of Ph 7 0, 1 c c of 0 01 
N HCl the lesulting solution would be about Pn 5 0 and verv toxic to ceitani 
bacteria If, on the othei band, we were to add the same amount of aeid to 1 liter 
of a standai d beef intusion of Ph 7 0, the i esulting change of Ph would be 
scarcely appreciable This power of resistance to change in Ph 'with added acid 
is Iniown as the bnfter power ot the solution If aeid produced by the eatabohe 
processes of the bodj" is added to blood, there is extremely little change in Pn 
because of the action oi the hemoglobin and the serum proteins which, acting 
as buffers, stabilize the leaction These are missing fiom the spinal fluid, which 
then becomes dependent on the carbonates for any real buffer power It can be 
seen that, since the real stimulus ot the lespiiatoiy center is due to changes in 
the Ph content of the blood, and a change in Pn of 0 1 has an enormous effect 
on the respiratory center, that the need for stability of reaction of the actual 
fluid, which probably bathes the lespiratoiy center, is very great The car- 
bonates aie the only possible buffer It has been showm that the maximum buffer 
effect of a weak acid and its salt is attained when this acid and salt are present 
m equimoleculai quantities In blood the carbonates play a subsidiai'y lole 
m keeping the hydrogen ion content stable There is normally present in the 
blood about 20 equivalents of NaHCOa but only 1 2 equivalents of carbonic acid 
Hence the carbonate buffer value must be very low In cases of meningitis, 
there are about S equivalents of carbonic acid in spinal fluid released bj the 
lactic acid Hence the latio instead of 20/1 2 becomes 12/8 5 whicli is a much 
neaiei approach to maximum buftei action The analog}- to the low bicarbonate 
content of the blood and somewhat depressed Ph m the terminal stages of diabetic 
coma due to the accumulation of P ox}but}Tic acid is at once appaient How- 
evei, theie is a fundamental difference, because the accumulation of the COo at 
the expense of the plasma bicarbonate results instantlv in such a powerful stimu- 
lus for the respiratory center that the breathing rate is accelerated and the blood 
passes through the lungs so much more often that the mci eased oxygenation 
results in a CO 2 plasma content that is even lower than normal and the buffer 
action IS depressed With the spinal fluid there is no such passage through an 
aeratmg mechanism and the buffer power of the spmal fluid is increased by the 
accumulation of carbonic acid The lactic acid itself cannot function as a buftei 
since its maximum buffer action is only exei ted aroiuid Ph 1 0 and at the Ph of 
the spmal fluid its buftei action is practically 0 

Summanj — In the spinal fluid of patients suffering from meningitis there 
IS a decrease in the spmal fluid chloride content and a decrease in the spmal 
fluid chloride, blood plasma chloride ratio which can be predicted trom the postu- 
lates of the Donnan eqmbbimm There is an meiease m the lactic acid content 
of the spmal fliud and a lower mg of the spmal fluid carbonate, blood plasma 
caibonate ratio This leads secondarily to an mcrease m the buffer power of the 
spinal fluid carbonates and helps maintam the spmal fluid nearer its physio- 
logic Ph 
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STUDIES ON ANTIPEPSIN WITH A NEW QUANTITATIVE 3IETHOD 
FOR ITS DETERMINATION* 


Alexander Slive, M S , M D , Chica,go, III 


T he predilection of ehionie ulceiations of the gastiointestmal tiaet for the 
stomach and duodenum suggests that an important factor to be considered m 
the etiologj^ of peptic ulcei is some peeuharity in the physiology of the stomach 
This organ is the only part of the alimentary canal which secretes hydrochloric acid 
and pepsin It is doubtful whether a high free hydi ochloric acid content is of much 
importance in the etiology of peptic ulcei, for there are too many patients suffering 
with peptic ulcer whose gastric contents show no free hydrochloric acid If peptic 
ulcer IS a local digestive piocess of the gastric wall, theie must be some explanation 
for the occurrence of this local digestion in the stomachs of some people and not in 
others One theory states that certain people are deficient m some inhibitory 
agent which normally prevents the pepsm in the stomach from digesting the gastric 
wall The blood, in floivmg thiough the tissues of the stomach, may there deposit 
or excrete this protective antipeptie substance 

AVeinland’^ extracted a substance from Ascans worms which would neutralize 
and uihibit the activity of pepsin, thus explainmg the passage of parasitic worms 
through the stomachs of their hosts unharmed Earlier workers, mcluding Sachs, - 
Schwai z,^ Beitzke and Newbei g,* and Katzenstem,® i eported positive results m the 
attempted demonstration of antiferments in the blood sera of ammals Later con- 
tributors to the subiect, as Burge,® Bayliss,’ Orator,® Keiser,® and Hilarowicz and 
jMozolowski,^® maintain that no one has yet proved the existence of antipepsm 

This study was undertaken to woik out a method which would be satisfactory 
in the detection and possibly in the quantitative estimation of antipepsin, and to 
aseeitain if such a substance could be demonstrated in the sera and tissues of nor- 
mal animals and animals sub 3 ected to a course of injections with pepsin 

ilETHODS 

1 The principle of the method finally e\ol\ed is the peptic digestion of albu- 
min Ten small tubes are set up in a rack, and to each are added fresh prepara- 
tions of 0 7 per cent solution of dried egg albumen, 0 0005 per cent stock solution of 
ileick’s C P pepsm in 10 per cent gh cerine, 2 5 per cent hydrocloric acid, 0 1 c c 
ofj^l pel cent solution ot scium, and watei, in the quantities indicated in 

Department of Palhologj Northwestern DnUerslti 
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Table I The solubihtv of pi epaiations ot egg albumen vaij In this piocediue, 
the albumin solution must contain 0 7 pci cent piotein bj chemical analjsis The 
contiol set up is exacth lihe the othei, except that instead ot containing the seium 
to be tested, it has eithei the seium of noimal, iiounijected animals, oi a quantity ot 
additional albumin solution nhose piotein content is exactlv the same as that of 
the sei um being tested 

The STsteiii is placed in an incubatoi at 37 5° C Aftei one houi has elapsed, 
the tubes aie lemoied, and to the contents of each is added one cubic ceiitimetei ot 
4 5 pel cent tiichloi acetic acid The undigested piotein is immediately piecipi- 
tated as a white cloud, the iiitensitv ot nliicli laiies niveiseh with the degree ot 
peptic digestion ot the piotein 

The measuiement ot peptic digestion mav be done b 3 eithei usual or chemical 
methods In the toi raei , the tubes ai e lield up to the light, and the cloudiness in the 
control is compared to that ot the tube which contains the seium in question A 
iiephelometei would uncloubtedh impioie the aecuiaej ot this method Chemical 
estimations aie most aceuiate and aie made b\ measuiiiig the amount ot nonpio- 
tein nitiogeu in each tube bj an .idaptation ot the Folin-Faimei” method toi total 
nitiogen deteimmations m mine 

2 In 01 der to detei mine the antipeptie eifect i esidiug in the tissues ot the ani- 
mals which had leceived injections of pepsin, two methods were devised which aie 
adaptations of the abov e pioceduie The piinciple of one ot them is the diiect di- 
gestion of the tissue in question bv pepsin Test tubes containing watei, 2 o pei 
cent hvdioehloiie acid, and amounts of pepsin to make up a final coucentiation of 
this substance vaijung fiom 0 0002 pei cent to 0 0001 per cent, aie set up One 
giam each of tiesh livei, muscle, duodenum, and stomach mucosa trom 4 pepsin-in- 
jected animals and two non-iujeeted animals (controls) is placed in the test tubes, 
each tissue being tiled in thiee difteient concentiations ot pepsin Attei an houi 
at 37 5° C , 4 5 pei cent tiichloiacetie acid is added, and nonpiotein uitiogen de- 
teiminations made on the filtiates of tlie contents of each tube 

3 The thud pioceduie is based upon the efteet of glj ceiine tissue extracts on 
peptic digestion of albimun The set-up is similai to that given m Table I In- 


Tabce I 



1 

1 

3 

4 

5* 

6 

7 

s 

9 

10 

Albumin 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

m 

0 25 

HCI 

0 5 

0 5 

05 

0 5 

0 5 

0 5 


0 5 


0 5 

Serum 

01 

01 

0 1 

0 1 

01 

01 


01 

Rta 

0 1 

Pepsm i 

2 

1 3 

06 

0 24 1 

012 

1 

0 75 

0 3 

0 15 

0 1 

HOH 

015 , 

0 95 1 

1 55 

191 1 

2 03 

1 15 

1 

1 85 

o 

2 05 

Total 

■ 

jBm 


m 

m 


m 

1 3 c c 

1 

1 

3 c c 

3 c e 


•In tubes 5-10 a 0 00004 per cent pepsin solution is used 


stead ot seium, hovvevei, 0 2 c e ot extiacts obtained by extiactmg 5 gin ot Iivei, 
muscle, duodenum, and stomach mucosa foi twentj -tour hours at i oom tempei atm e 
w ith 75 c e of 65 per cent glj^cei me, ai e used Nonpi otein iiiti ogen detei minations 
aie made on the filtrates of the contents of each tube 
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RESUI IS 

. ^ niPtlmd toi the detection of antipepsm, it 

1 To pio’ic the sensi im j known to contain antipepsm Accoid- 

was necessaij to test it on so extracted with 50 e c ot 50 pei cent gly- 

ingly 3 gni ot diy, poi\ ‘ ^ filtiate diluted one to foiii The pro- 

eeiine foi eighteen houis, filte , 0 2 c c of this diluted 

cedure desciibed undei met o ^ ^ indicated’ in Chart 1, and demonstiate 

ra\'“irthTptpsm eo?cerration falls beloii 0 00004 pei cent, theie is definite in- 
Inbition of peptic actmty in the tubes ^^here the Ascaiis extiact was usee 



Chart 1 



* Dotted line represents enrre before Injections 
( control curve identical ) 
a Serua of eaicial after injections 

b Serua of control aalttal to a 

Chart 2 

2 The seia ot tnehe noimal, healthj , labbits nere tested b’v the procedure de- 
seiibed undei methods (1) Using both Msual and chemical methods of measuie- 
ment, it ^\as found that halt the animals showed an antipeptic activity of the blood 
sei um and the other half did not 

3 Tmo annuals -which shoived no antipeptic actuitj of the blood seia cieie 
gu cnintiacenous injections of 0 2 gm of pepsm (ileick, C P ) eceij ficedajsfoi 
one hundied and httc dacs Attei a fei\ weeks, the seia ot both showed antipeptic 
actiMtc Chart 2 gnes the lesults ot the seium tests on one animal before and 
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aftei injections Marked antipeptic activity occius ivlien the pepsin concentiation 
IS less than 0 0003 pei cent Seventy-seven pei cent of nonpiotem nitrogen de- 
terminations confirmed the results 

Five animals were injected intravenously for one hundred and fiftj’- dajs every 
five dajs, beginning with 0 01 gm and luei easing the dosage by 0 025 gni each 
time Three of these animals had shown no antipeptic activity of the blood sera be- 
fore injections, and developed it after several injections Seventy-six per cent of 
the chemical determinations confiimed these lesults 

4 Eighty-thiee per cent ot the nonpiotem nitrogen determinations obtained 
by using the method of dii ect digestion of tissue bj^ pepsin for estimating how much 
antipepsin may be detected iii the tissues of animals, demonstrated, in 2 labbits, 
that the livers of the pepsin injected rabbits were antipeptic as compared with the 
livers of nonmjected animals With the other tissues, duodenum, muscle, and stom- 
ach mucosa, only 60 per cent of the determinations showed antipeptic activity 

5 The results obtained bj^ finding the effect of glycerine extracts of tissues of 
4 animals on peptic digestion of albumin, showed that S3 per cent of the nonpiotem 
nitrogen determinations demonsti ated a high antipeptic activity of the muscle ex- 
tiaets, and a low one (GO per cent) with the othei tissue extracts 

DISCUSSION 

In the methods described, the Pn is well controlled This is important, for 
changes in the reaction of a medium will definitely alter the activity of the enzjmie 
contained In fact, Bayliss" and Popper'- concluded that all positive lepoits on 
antipepsin are due to the unsatistactorj’’ contiol of the hydrogen ion concentration 
In the set-up described, although the reaction might possibly vary shghtly from 
week to week, it could not vaiy between the contents of any given contiol tube and 
the contents oi the tube which is being tested The piesence of a strong mineial 
acid (HCl) tends to keep the Ph constant No salt is introduced into the solutions 
used, thus ruling out the possibility that it is i esponsible foi any inhibition of peptic 
activuty, as has been asseited byHambrugei 

The fact that the same amount of protein is present in the solutions of the con- 
trol and test tubes prevents the supposition that an antipeptic effect is due to the 
absoi ption of pepsin by the pi otein Tr ichloi acetic acid was chosen as the precipi- 
tating agent, because in the concentiation used, it will precipitate the piotem out 
of a solution of paitially digested protein without carrying down the pi otein split 
products “ 

The results with the ascaiis extract prove that the test is sensitive in the esti- 
mation of antipepsin Only one-half the noimal, uninjected rabbits showed any 
antipepsin activity of the blood serum There maj’- be a variation in antipepsm in 
different animals, or quite possibly, the substance may be present in such small 
amounts noianally that the test devised is not sufficiently sensitive to detect it 
The test is sensitive enough, however, to detect the development of antipeptic activ- 
ity of the blood stream when a course of injections with pepsin has been given Six 
animals showed the pi esence of antipepsm m the blood stream after intiavmnons in- 
jections of pepsin 

Results seem to point to the liver as being the tissue where most oi the antipep- 
sm resides, although the extract of Irver was not \ ery antipeptic, due perhaps to the 
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influence ot the new factor, namelj’’, glyceiine extraction The liver being the most 
aetue site of antibody foi-mation, this would strengthen the belief that the anti- 
peptic quality detected in the blood stieam and tissues of the animal used, is an 
antibody-like substance It is certainly, honecei, not produced in anjlhing hke 
the quantities which antibodies are usually produced Kolrnei'^ believed that there 
aie anti-antiferments which prevent the accumulation of too much antifeiment It 
IS felt that if the methods described were used to determine the antipeptic activity 
of the blood sera of patients suffering from peptic ulcei, results might be obtained 
which would have some bearing on the problem of the etiologj' of peptic ulcer 


CONCLUSlOXS 

1 A new method is piesented foi the detection and lelatic e quantitative esti- 
mation of antipepsm 

2 Rabbits, m 3 ected mtiaienouslj' with pepsin oier a period of tune, showed 
the development of an antipeptic activity in the blood sera 

3 This antipeptic activity is due to a leal antibodj , namely, antipepsm 

4 The liver is the organ with the largest store of antipepsm 
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THE EFFECT OF SHORT RADIO WAVES ON THE BIOLOGIC 
ACTIVITIES OF SOHE BACTERIAL SPECIES* 


WvRiON H Johns ro\, Ph D , Toronto, Can^dv 


'T'HE disco'\ei\ that an inciease of tempeiatuie was pioclueed m substances oi 
animal bodies evposed to shoit ladio ^\a^es, has stimulated m\ estigation le- 
gal ding the possible application of this ne\i knowledge to medical theiapy Fiom 
the expeiinients iindei taken data baie also aceiued, which aie of nioie academic 
iiiteiest 

ItlSTOIlICAL REVIEW' 

Selicresche\\ sky’s csrU \\ork on iuousl tumors' ■ uss folloutd bv Hosmer’a’ report on tbe 
effect of liettrng ranous clectrohtis under difftrint conditions She also obsened tbe resultant 
tissue clnngcs when rats nere bcated In exposure to short radio warts Pariscau' observed that 
egg could be coagulated br the action of tbe warts acting in rerr definite sites in the field between 
the plates Kahler found that the action on p iramottia rras stnttlv comparable to that produced 
by ordiiiarr means ot htatuig these animals ifacCreiglit and AtcKinler* killed mice bv exposure 
to short radio wares Carpenter and Page’ reported upon their experiences in exposing human 
subjects to short radio rvares Later, Carpenter and Boak’ shorred that increased temperature in 
rabbits produced by short radio rvares could prcieiit ex-pcrimcntal syphilis Thev, as well as other 
investigators, observed that the cells of different portions of the body did not respond in a uni 
form manner Thus, the temperature of one organ, such as tht liver, rras greater than that ot 
skeletal muscle The phrsiologic and biochemical changes wrought br exposure to a high tre 
quoney field hare been described br Knudsou and Schaiblt,’ rvhile morphologit changes rvero 
studied br Jacobsen and Hosoi AltLeunan and Burton" diinoustrated the selective heatuig bv 
this means on pieces of dead tissue 

Szrmanorrski and Hicks" hare recently analyzed exhaustively the literature relative to the 
effects of radiotherniv , they hare also indicated the results of their orrn experiments on exposure 
of thin films of bacterial toxins, thev believed that the toxicitr ot the products rras reduced some 
rvhat and that the effect rras not due to heat created br the radio rvaves, since prorisiou had been 
made to exclude that factor A. further review ot the current knowledge regarding this subject 
has been given by Hemingrr av and Stenstrom ^ 

Boss," working in this laboratory with the Rous chicken sarcoma, has not been able to con 
firm Scheresebewsky ’s and Schercscherrsky and Auderr out ’s'” early experience rvith the mouse 
tumor Boss found that exposure of chickens inoculated with the Rous sarcoma did not letard, 
but rather eulianced the growth of the sarcoma 


EAPERUIENTS 


The equipment employed ±oi obtaining the heating efteets about to be de- 
seiibed consisted of a high tieqneucy heatei as shown ni Fig 1, which was the gift 
of the Geneial Electric Company ot Schenectady and the Canadian Geneial Elec- 
ti ic Company of Toronto, arranged tin ough the kindness of Di Whitney A x\ ax^e- 
length oi 30 meteis as registeied on a wavemetei was consistently used in all the ex- 
pel iments heiewith outlined The plates weie set at a distance ot eleven inches 
apai t When the object exposed to the effect ot the machine was elevated abox e the 


• FVom the Research Laboratories of the Sub-Department of Paediatric Unicersitj of To- 
ronto and the Hospital for Sick Children under the direction of Alan Brown XI D 
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flooi between tbe plates, it Mas suppoited on a wooden stand at a height ot OVt 
inches, as showni in Fig 1 Both cultmcs and animals were placed paiallel to the 
field unless othei w ise indicated 


EEFECT OF SHORT R VDlO W VVES ON BlOl OGIC VND SEROI OGIC CH VR VCTERISTIC& 

OF BACTERI 1 


0)1 Pigment Pi oduction and Colony Fot ni—B pj oc\ aneus, spread on a plain 
nutnent agar plate, Pn 7 4, was incubated tor eighteen homs The co\er was re- 
moied, the plate secured on the wooden stand m a \eitical position at light angles 
to the plane of the field between the plates Exposure was continued foi one and 
one-halt hours Colonies were tianst erred tiom this plate to a fresh plate Aftei 
incubation no diminution in the power to produce the chaiaeteiistic pigments of 
B pjocianeus was noted, as the cultuie possessed the same intensity of greenish 
yellow color as the original culture 

An eighteen horn nutrient bioth culture of B piodigiosus was placed in a 
sausage-shaped pc rex T-tuhe, such as McLennan and Burton” used, and heated for 
fifteen minutes in the machine The temperatm e taken at the end of that time was 
62° C , an meiease of 30° C ha% mg taken place in the fifteen minutes A baeterio- 
logic loopful of the eultui e was streaked on a plain nnti lent agar plate Abundance 
of pigment was shown after the plate wms incubated, and the ‘ ‘ smooth ’ colony f oim 
had not changed 

B prodigiosus was also heated m a pjTex T-tuhe sun ounded by a pyi ex jacket 
In the outer chambei was an electrohde consisting of sodium chloi ide at a concen- 
tration of 0 0045 gm molecules per liter as shown by ilcLennau” and Burton to 
give an optimum eftect The temperature rose 32° C in a fifteen-minute exposure 
Again no change w as noted in the eftect produced in the cultui e either as to pigment 
production or colony form 

On Biologic Chat octet istics — Salmonella munotitis was spread on a nutrient 
agai plate and treated as the pyoej aneus and prodigiosus eultui es tor one and one- 
half hours Colonies weie transferred from this plate to a fresh agar plate and to 
agai slopes The “smooth” colony form was retained Indol and motilih tests, 
the gas pioducmg power in carbolndrate medium, the action on litmus milk the 
abilitc to leduce lead acetate and to produce acid in medium containing carious 
r aiholn drates weie then examined The cultures selected fiom the plate exposed 
to the action of the 30 if radio waces had neither lost nor gamed characteristics 
which diffeicd in anr respect from those possessed b\ the original culture 


S muiiotitis was not killed when heated toi twent\-fiie minutes m the ma- 
clmip the final tempei atm c i cached at the end of that time being 80° C 

On the Antiffe im. Factors of Bacilli — A bioth culture of S munotitis was sub- 
let ted to a 30 meter wa\e toi nine horns, at the end ot which exposure the tempeia- 
turootthe(ultmewas41° C The cultme waslnmg The suspension was centn- 
tuged lesuspended in 0 85 pei cent sodium chloude P„ 7 0, and emplored as the 
intigcn tor the pi oduction of an agglutinating serum m a i abbit (serum* A ) The 
results obtained In using this serum are compared with those which were mren In 
m igglutiiiatiiig scrum (serum B) the antigen for which was prepared b^heatm*- 
m 1 w iter-b itli at )6° 0 loi one hour pnoi to injection (Table I) Tbe *sera were 
tested witii iiesh milie ited o.ghteen-hom suspensions of S munotitis with a sms 
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pension heated at 60° C for one houi m a A\atei-bath, and Avith. a suspension heated 
for one hour at 100° G 

From Table I it is to be noted that theie is no essential difference in the lesults 
Seium A apparently had a higher titei than Serum B Sumlai agglutinins^®* “ 
Avere present in both seia E\posme to heat pioduced by short radio AvaA'es ap- 
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paiently has not influenced the agglutinin antigenic faetois of baeteiia as far as 
these e-cpei iments shoiv 


PNEUMOCOCCUS ENPERISIENTS 

An eighteen-houl bioth cultuie of a stiam of Pneumoeoceus, Type II, which 
Avas fully viiulent, having been mouse-passed just before use, ivas employed in 
these experiments A temperature of 41° G Avas attained by heating one portion 
of the cultuie m a Avatei -bath ±oi tAventy-fiA e minutes (A) A second portion was 
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Table I 


Agglutination Tests Using Sera Prepared With Antigen Heated bv 30 H Evdio Waves, 

AND Water bath Hilvted Antigen * 


SEEUM 

CULTUKE 

SERUM DILUTIONS 

Serum A 

Antigen Exposed 
to 30 M Eadio 
Waves for 9 
hours 

U nheated 

n 


160 



1280 



10240 

4 

n 

B 

B 

4 

1 


B 

2 

0 

1 Heated at 60° C 

4 

^B9i 

B 

4 

B 

4 

0 

1 

0 

Heated at 100° C 

3 

3 

2 

1 2 

2 

m 

0 

0 

0 

Serum B 

Antigen Heated in 
Water bath at 
56° for one hour 

Unheated 

4 

4 

4 

4 

2 

B 

0 

0 

0 

Heated at 60° C 

4 

4 

4 

2 

1 

0 

0 

0 

0 

Heated at 100° C 

2 

1 

0 

0 

0 

0 

0 

0 

0 


•4 Complete agglutination 
3 Almost complete agglutination 
2, Partial agglutination 
1 Very little agglutination 
0 No agglutination 

heated m the machine for tweuty-eight minutes, the final tempeiatuie being 41° C 
(B) Each of five mice was injected mtrapexitoneally mth 0 1 c c of Culture A , 
five other mice received 0 1 c c each of Cultme B A third lot of five mice received 
a similar injection of unheated culture and were then exposed to 30 M waves for 
five minutes (C) A control group of five mice (D) received a similar injection of 
unheated culture No temperatures were taken 

All animals which received Culture B and D died (Table II, experiment I) , 
two belonging to Group C died, the remamder surviving until disposed of ten days 
later None of Group A died Either the virulence was much attenuated by the 
water-bath heating, oi the culture was not living Cultures identical with the in- 
jected culture were isolated from the heart’s blood of the autopsied mice as identi- 
fied by bile solubility 

This expeiiment was repeated (Table II, Expei II) The water-bath heating 
of the cultme was continued for twentj minutes and the final tempeiature was 
40° C The culture heated m the machine was exposed for 30 minutes, but the final 


T VBLB II 

Pneumococcus Experiments 


EXER, 

\0 

CULTURE WATER 

B VTH HEATED (a) 

culture 30 M 

VV IVE HEATED (b) 

UNHEATED CULTURE 
MICE EXPOSED TO 

30 M -WAVE (C) 

UNHEATED CUI/TURE 
CONTROLS (d) 


NO MICE 

NO BEAD 

NO MICE 

NO DEAD 

NO MICE 

NO DEAD 

NO MICE 

'fo DEAD 

I 

0 

0 

i ^ 

5 

1 ^ 

2 ' 

5 

5 

II 

5 

O 

5 

5 

5 

5 

5 

0 

HI 

0 

0 

0 

0 

o 

3 

5 

5 

11 

3 

3 

3 

3 

0 

0 

3 

3 
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teinpeiatuie i\a& 31° C All animals in the foui divisions died ivitliin toitj -eight 
houis 

Ten mice injected with pneuniococciis weie divided into two lots of fi\e each, 
one lot was exposed to 30 il wa\es toi two minutes, the eontiollot w'as not so tieated 
(Table II, Expei III) Ot the test lot, one mouse died immediatelj’’ aftci injec- 
tion, and a second just aitei ha^ ing been exposed to the action ot the machine The 
thiee which lemanied and the hie in the contiol gi oup weie dead in torti -eight 
houis Pneumococci weie isolated lioni theheait’s blood 

A fouith expel iment of a siniilai natuie was earned out with nine mice di- 
nded into thiee lots ot thice each One lot w'as injected with cultuie heated in 
watei -bath to a tempei atui e ot 42° C , the second lot, cultui e heated in the machine 
foi one lioui to a tempei atuie of 41° C , the thud with unheated cultuie All ani- 
mals died, and again pneumoeoeci weie isolated fiom the heait’s blood 

Pneumococcus did not lose its Miulcnee loi mice when exposed to 30 M wa\es 
for the length ot time mdieated, which caused an inciease in the tempeiature of the 
cultuie to the degiee noted iliee which haie lecened a lethal dose ot pneumo- 
eoeeus and weie immediately exposed to 30 M ladio waves, dec eloped their infec- 
tion and died as lapiclh as did the contiol animals which lecen ed iinJieated cultuie 
and ivei e not exposed to i adio w ai es 

Kapeloff and Holden, cairjuiig out analogous expei inients with heipes iirus, 
tound that ladiotheimv had no efteet on the viiulence ot the mi us 

MTllIIX DEnCIEXT IXIMVLS 

Expeiinients weie earned out using lats which w'eie on a vitamin D deficient 
diet, with a contiol gioup leeeiMiig vitamin D in a diet which included 12V4 pei 
cent vitamin D biead A small amount, 0 08 c c , ot an eighteen-houi bioth culture 
of Salmonella muiiotitis was fed by mouth This loliinie was sufficient to cause 
death in such animals fed in this mannei, as determined by Robertson and Ross’® 
in then expeiinients on lesistance to infection in lats on a iitaniin deficient diet 
In the fiist expel iment the animals weie gnen an exposuie ot about fiie minutes 
thi ee days aftei being fed the culture The intection is established bj' that time, as 
ascei tamed by Eobeitson and Ross In the second expeiinient the animals were 
not exposed until six days aftei the cultuie was ted, wdien the duiation of exposure 
was fiom three to eight minutes 

While the numbei ot animals in the two expeiinients (Table III) w'as small, it 
IS seen that nioie iitamiu D deficient lats died fiom the uifection attei exposure to 
the efteet of slioit ladio waies than did those not exposed, oi did the ammals whose 
diet was not deficient in this i espeet 

An eighteeii-houi bioth cultuie ot S muiiotitis was heated in a waiter bath toi 
tw'o houi s at 40 ° C , which tempei atm e failed to kill the cultui e A snnilai cultui e 
was heated to 35° C bv 30 M radio waa es One-tenth of a cubic centimetei ot these 
cultui es was fed to lats siiffeimg with Mtamm B deficiency Of the fiie animals 
fed the i adio-w'aa e heated cultui e, all died, while none of the five rats fed the w ater- 
bath heated cultuie died The40° C temperatuieotthelattei cultuiemaj haieat- 
tenuated its viiulenee moie than the 35° C tempei atm e obtained by radiotheimy 

Other expel imeiits weie eairied out with joung Mtamin B deficient lats in 
which the cultuie was fed, aftei which the animals w eie exposed to the 30 M wave 
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Tauw III 


Eppect or 30 M Badio Wa^es on Infection i\ Vitamin D Deuciest Bats 



D DEUCIENT 

COXTUOLS (+\ITAMIX D) 


EXPOSED 

not exposed 

exposed 

NOT EXPOSED 


NO BATS 

>0 DE*VD 

NO BATS 

NO DEAD ! 

NO RATS 

NO DEAD 

NO RATS 

1 NO DEAD 

I 

2 

2 

2 

1 

' 1 

2 

1 

2 

1 *2 

11 

3 

2 

2 

0 

3 

♦»2 

2 1 

1 

1 


0 

4 

4 

1 

o 

2 

4 

3 


•Died In 72 hours Xo S muriotitls isolated 
••Died while being ra>ed XoS muriotitls isolated 


The controls in this gi’oup wei e supplied the \ itaniin in the foim of yeast The ani- 
mals weie fed by mouth 0 08 e e of an eighteeu-houi bioth cultuie of S muriotitis 
by the same method as was used with the vitamin B deficient i ats The rats in both 
test and control group were then given one evposuie to the 30 metei radio waves foi 
about eight minutes All the iitanun deficient animals weie dead within seventy- 
two hours, while a number of the controls survived Of the controls which died, 
death did not occur before the end of fii e days, and was delaved m one animal f oi 
thirteen days S muriotitis was i eeoi ered from the heart blood 

No unusual phenomena were produced by heating the bacterial culture by 
radio waves, which could not also be the result of more oi dinary methods of heating 
If this were not so, long continued exposure of the bacteria which resulted in a sub- 
lethal temperature would have ample opportunitj to bring about such changes 
The exposure of animals which had been receiving diets deficient in vitamin B, 
as of those whose diet had been deficient in vitamin D, does not curtail to any signifi- 
cant extent the acute infection produced in such animals by the means described 
Experiments undertaken with greater numbers of animals under conditions 
other than those outlined in this repoit might produce diffeient results These ex- 
pel iments indicate, howevei, that acute infections are not aborted by radiothermy 

SUVIMAKY 

1 Heat gcneiated bi shoit ladio wares had no effect on the colony form, pig- 
ment production, the biologic oi some agglutinin antigenic properties of bacteria 

2 The Niiulence of barteiial species was not attenuated by ladiothermy 

3 fehoi 1 1 adio war es did not influence acute infections (such as pneumococcus 
may pioduce) to which mice are susceptible Xeithei did exposure to radiotbeimy 
cm tail a pei os infection in n itamni deficient white rats 
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STUDIES ON THE NORMAL BLOOD III THE GUINEA PIG* 


J L BRAKEriELD, Ph D , BiRMINGH VM, ALA 


''INHERE IS available little literatiiie on the uoiuial blood pictuies of the animals 
Avhicli aie conunonlv used in laboiatoiy investigations Expel inieutation often 
lequiies a knoAvledge of the iioimal hemoglobin peicentage, the noimal numbei of 
led cells and the noimal iiumbei ot Avhite cells and then distiibutioii We have 
been mteiested heie duiing the last thiee yeais in making such studies on the ani- 
mals Avliieh aie moie commonly used in the laboiatoiy I haxe^ published a de- 
tailed account of a study on the blood of the noimal dog 

It Avas the pui pose of the Avoikheiein lepoited to deteimine in noimal animals 
of both sexes and of difterent ages 

a. The hcmoglobui percentage 
b The erj throcyte number 

c. Tlie total and differential wlute blood cell counts 

All animals weie kept m the laboiatoiy foi a peiiod of two weelis before begin- 
ning the expel inieuts The diet consisted of hay, oats, cabbage, lettuce, cairots, and 
"rass The animals appeared to be normal in eveiy lespeet and exhibited no nerv- 
ous reactions duiiug the obtaining of blood foi the counts 


»TCrnm Uie Department of Biolog> Howard Collese 
Received for publication Julv 2S 1932 
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The usual clinical methods were emploj ed throughout the work Foi making 
the leucocyte count the Leitz hemocytometei wuth Neubauei ruling was used The 
dilution pipette afforded a 1 to 20 or 1 to 10 dilution Tuik ’s solution was the dilut- 
ing medium The blood w'as drawn, to 0 5 maik and the diluting solution immedi- 
ately drawn up to 11 mark (1 to 20 dilution) In counting, the cells in foui large 
squares of sixteen small squares each were counted and their sum multiplied by 
fifty 

The Leitz hemocytometer with Neubauer ruling was also used in the erythro- 
cyte determinations The dilutmg pipette affoided a dilution of 1 to 200 oi 1 to 
100 Hayem’s solution was the dilutmg medium The blood was drawn up to the 
0 5 mark and immediately diluted to the 101 maik (1 to 200 dilution) The cells in 
five squares of sixteen smallei squares each (80 small squares) were counted and 
the sum multiplied by 10,000 

The cover glass method was employed in making blood smears The smeai was 
dried m air and stained with Wright’s stain foi one minute Distilled water was 
placed on the smear for four minutes, after which the preparation was rinsed under 
tap water and allowed to dry The cells were studied undei od immersion 

In the differential counts, all neutrophils, basophils, and eosinophils weie 
grouped as polymorphonuelears There were some differences among the various 
polsonorphonuclears, but the granules in no case stood out as they do m the human 
basophils and eosinophils The unquestionable neutrophils had a heavily stained 
inegular nucleus with a pale or almost colorless cytoplasm, while the cytoplasm of 
the pol 3 miorphonuelears was somewhat granular, but the gianules were too small, 
and the color too indefimte to class them as eosinophils oi basophils 


Guinec Pig 1 — Male, TmiiTy Weeks Old 


HEMOGLOBIN 
PEE CENT 

TOTAL 

EED 

TOTAL 

WHITE 

LYMPHOCYTES 

P M N I,AEGE SMALL TEALS 
PEE CENT PEE CENT PEE CENT 

First week 

79 

5,170,000 

13,600 

64 


X 

Second •week 

80 

5,520,000 

13,400 

52 

47 

X 

Third week 

80 

4,930,000 

13,900 

58 

42 


i?‘ourth week 

78 

4,970,000 

14,000 

60 

38 


Fifth week 

79 

4,830,000 

15,800 


39 


Sii.th week 

80 

5,140,000 

14 600 

54 

44 

2 

A\ crage 

79 

5,093,000 

14,200 

37 

41 

2 


Gun^EA Pig 2 — Female, Thirty Weeks Old 



HEMOGLOBIN 
PEE CENT 

TOTAL 

EED 

TOT i^L 

WHITE 

LYMPHOCYTES 
P M N LARGE SMALL 
PEP CENT PER CENT 

Fust week 
Second week 
Thud iicek 
Fourtli week 
Fifth week 
Sixth week 

77 

78 

76 

77 

78 

77 

5.300.000 

5.380.000 

5.141.000 

5.090.000 

5.140.000 

5.150.000 

14,600 

14,000 

13.400 

14.400 
14,400 
14,000 

63 

63 

64 

67 

65 

56 

35 

37 

35 

30 

33 

44 

Vverage 

77 

5,200,000 

14 100 

63 

35 


TRASS 

eebcent 


1 
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Goinea Pig 3 — M-vtt, Tuirteex Weeks Oid 


HEMOGLOBIN" 
PER CENT 

TOT\L 

RED 

TOTAL 

white 

L\MPHOC^TES 

PMN LARGE SMVLL TR.VNS 
PER CENT PER CENT PER CENT 

First week 

73 

4,810,000 

14,600 

53 

47 

0 

Second week 

7) 

4,030,000 

15,200 

64 

36 

0 

Third week 

74 

4,200,000 

16,000 

59 

40 

1 

Fourth week 

74 

4,330,000 

14,600 

52 

46 

2 

Fifth week 

75 

4,830,000 

16,400 

55 

42 

3 

SiAth week 

75 

4,940,000 

15,400 

66 

34 

0 

Average 

74 

4,533,000 

15,270 

58 

41 

1 


Guine-v Pio 4 — Female, Thirteen Weeks Old 


HEMOGLOBIN 

PER CENT 

TOTAL 

RED 

TOTAI 

R HITE 

L\MPHOCVTES 

P \r N L*VRGE SM VLL TRANS 
PERCENT PERCENT PERCENT 

First week 

74 

4,280,000 

14,800 

64 

36 

0 

Second week 

74 

4,200,000 


61 

36 

0 

Thud week 

75 

4,650,000 


67 

32 

1 

Fourth week 

74 

4,200,000 


56 

41 

3 

Fifth week 

75 

4,770,000 

!!^B 

69 

31 

0 

Sixth week 

73 

4,540,000 

14,400 

59 

39 

o 

A\ erage 

74 

4,440,000 

14,700 

03 

36 

1 


SDAniARV 


LVMPH0LVTE3 


HEMOGLOBIN 
PER CENT 

TOTAL 

RED 

total 

M UITE 

P M N 

PER CENT 

LARGE SM VLL 

PER CENT 

TRANS 

PER CENT 

Guinea Pig 1 

79 

5,093,000 

14,200 

57 

41 

2 

Guinea Pig 2 

77 

5,200,000 

14,100 

63 

35 

1 

Guinea Pig 3 

74 

4,533,000 

15,270 

oS 

41 

1 

Guinea Pig 4 

74 

4,440,000 

14,700 

63 

36 

1 

Average 

76 

4,816,500 

14,560 

60 

3S 

1 


Foi the hemoglobiu, the Sahh method was vised This consists in filling the 
estimation tube to the 10 maik with tenth-noimal hj’-diochloiie acid and eaietullj 
expelling the blood, which has been di awn up to the 20 mm mai k in the hemoglobin 
pipette, below the sin face of the acid The blood is allowed to heniolyze foi two 
minutes and then diluted with distilled watei until the coloi matches the standai d 
coloi lods The peicentage is then read diiecth Two counts w eie m ule on all ex- 
23 eiiments, the lesiilts cheeked to within expeiimental enoi White tells vaiied 
not moie than 200 to 250, and led cells 50,000 to 100,000 A mean of the two counts 

was lecoided 

A sum ey of the many blood counts abov e shows 

a The total n hite coiuits of ages fi om thii teen n eelvs to thii t\' n eeks ai ei age 
14,560 

b There aie no constant difteienees in the total white counts ot me guinea 
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pigs of ages fiom thirteen to thutj' weeks oi between males and temales of these 
ages 

e Theie is an aierage led cell count ot 4,816,500 and the langes aie similai in 
both males and females of the ages studied 

d The hemoglobin peieentage aieiages 76 

e The Ijmaphocj tes, large and small, iieie difficult to sepaiate They aie, 
theiefore, grouped togethei 

REPEREXCE 

1 Brakcfield, J L Howard College Studies 88 Xo 3, p 18 22 



LABORATORY METHODS 


THE COLOEBIETRIC DETERMINATION OE PLASMA PROTEINS* 


iLvRiE A^DERSCH, M S , vjcD R B Gibsox, Ph D , Iowa City, Iowa 


TP AN alkaline solution o± the blood piotein is heated foi a short time, the chio- 
mogenic value, when tieated ivith Polin-phenol leagent, is inaikedly intensified 
Thus serum-globulin gives halt again as much coloi when so tieated and seium- 
albumin tivice as much A maximum chiomogenic efieet is pioduced by one-halt 
horn heating in a water-bath, using 10 pei cent sodium hydroxide as the piotein 
solvent 

This procedure is intioduced into the following adaptation of the eoloiimetric 
method of ■Wu,‘ Wu and Ling,= and the late modification of Gieenbeig ® Pmthei 
simplifications of the technie of the coloiimetiie piotein method have been intro- 
duced and a lapid and moie aecuiate coloiimetiic pioceduie foi the deteimination 
of blood piotems is ofteied 

Gieenbeig, in his modification, used sodium sulphate according to the Howe 
sepaiation of piotein * The necessity of keeping the sodium sulphate at 37° to 
keep it in solution, and the difficulty of filtiation, besides the long tune necessarj' 
foi the complete precipitation of the globulin, led us to discard the Howe procedure 
and use the piecipitation with ammonium sulphate Eobeitsou'’ leviewed the 
methods foi the separation of piotein and concluded that the ammonium sulphate 
precipitation was the most satisfactoij’- Wu, and M’'u and Ling, as well as Cullen 
and Van Slyke® also foimd this a satistactoiy sepaiation 

Wu had noted in his coloiimetric deteinunation of piotein that if the piotein 
piecipitate was allowed to stand wth sodium h^ dioxide for a short time, or with 
sodium carbonate for a long time, that the chiomogenic value was inci eased, but he 
made no attempt to mcoipoiate this into his method 

We found that by heating toi a half hour, the chiomogenic value not only is 
constant and maximum, but the tyiosme equivalents for the plasma pioteins aie 
loughly the same This peimits the deteinunation of the total proteins of plasma 
and spinal flmd with sufficient clinical accuiacy iiiespective of the piotein 
partition 

The development of color with the Polin-phenol reagent^ vas considered sat- 
isfactoij This reagent gives some precipitate, this, howevei, has no effect on the 
color, and settles so rapidly that it does not mteifeie with the eoloiinietiic reading 
We did not find that modified leagent bj Pohn and Ciocalteau® gives an appieci- 

•Froin the Pathological Chemistry Laboratorj University Hospitals the State Uiii- 
versit^olelow^a^or publication Xlay 25 1932 

S16 
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coloi witli tli6 slk&liiio piotcm tiisTi did. tiic oii^iim^ iGS^ciit ns stilted 
by Greenberg 

METHOD 

Procedure — To 1 c c of plasma in a centrifuge tube, add 2 c c of u iter, and 1 c c of sat 
nrated ammonium sulpbatc (56 gm per 100 c e ) ills, and centrifuge after a few minutes to 
separate the fibrinogen Pour off the supernatant fluid containing the albumin and globulin, and 
reserve the precipitate of fibrinogen 

One cubic centimeter of the supernatant fluid is pipetted into a 15 o c centrifuge tube, and 
0 5 c c of water and 1 c e of saturated ammonium sulphate added This brings the solution to 
half saturation Let stand for twelve hours at room temperature, or at 40° for fifteen minutes 
Centrifuge and pour off the supernatant fluid for the albumin determination Dissolve the globu 
bn precipitate m 5 c c water 

Pipette 2 c c of reserve fluid containing the albumm into a centrifuge tube, and add 3 c c 
of water Then add 1 c c of 20 per cent trichloracetic acid to both the globulin and albumm solu 
tions Centrifuge and pour off the supernatant liquid Dissolve the precipitates of albumin, 
globulin, and fibrinogen in 0 5 e c of 10 per cent sodium hydroxide and heat in boiling water- 
bath for one-half hour Add 7 5 c c water to all the tubes 

To 2 c e of 20 mg per cent tjrosme standard solution (in K/10 HCl), in a centrifuge tube, 
add 6 c c water To each of the proteins and to the standard, add lee Polm phenol reagent! 
and 3 c c of saturated sodium carbonate and mix by inversion Read after thirty mmutes m a 
colonmeter, setting the standard at 10 mm 


Calculation — The tyrosine equivalents were found to be 
1 mg tyrosme = 12 9 mg albumin 
1 mg tyrosme = 13 1 mg globuhn 
1 mg tyrosme = 13 0 mg fibrinogen 


Albumin — 


Globulin — 


Fibrinogen — 


10 X 0 4 X 100 X 12 9 = mg albumin per 100 c c 
R 02 

or 25 8 = per cent albumin 

R 

10 X 0 4 X 100 X 13 1 = mg globubn per 100 c c 
R 0 23 

or 21 0 = per cent globubn 
R 

10 X 0 4 X 100 X 13 0 = mg fibrinogen per 100 c c 
RIO 

or 5 2 = per cent fibrinogen 
R 


TOTAL PL.\bMA PKOTEIX 

Due to the close agreement of the tyrosme equivalents, it is possible to de- 
termine total piotein by using 13 as the tv rosine eqmv alent 

METHOD 

Procedure —Plasma is diluted 1 10 uitb sahne and 1 c c is transferred to n v - 
fuge lube and 4 c c of water and 1 c c of trichloracetic acid are added The nrecroitate 



SIS 


THE JOURN’VI or UVBOR VTOItl VND CLINIC H MEDICINE 


C(,nt sodium hjdroMde aud licakd iii i w iter bath tor a li ilt liour Tlie color is then de\ eloped as 
gu eu pre\ lousU for the fractious 

Standard — The same standard is used is is used for the fractions 

Calculation — 

10 -< 0 4 X 100 X 13 0 = mg protein per 100 e e 
R 01 

or 32 0 = per cent protein 
R 


PROTEIN IX NPIN VL FLUID 


METHOD 

Procedure — Tiio cubic centimeters of spinal fluid is me isurcd into a 15 c c centrifuge tube 
and 3 c c water and lee 20 per cent trichloracetic acid is added The protein precipitate is 
centrifuged out and the supernatant fluid is poured off The precipitate is dissolved in 0 25 e c 
sodium liydroMdo and heated one half hour in a water batli Tlien add 3 75 e c water, 0 5 c c 
phenol reagent, and 1 5 c c saturated sodium carbonate iliv b% inversion and read in a halt 
hour, setting the standard at 10 mm 

Standard — Two standards should be made up, one contamuig 1 c c 20 mg per cent tyrosine 
and 7 c c water, and the other 2 c c standard and been ater Then add 1 c c phenol reagent 
and 3 c c saturated sodium carbonate to each tube 


I 


Calculation — Standard 1 

10 X 0 2 X 100 X 13 0 = mg protein per 100 c c 

R 20 20 

or 650 = mg protein 


Standard 2 


R 

10 X 0 4 X 100 X 13 0 = mg protein per 100 c c 

E 20 20 

or 1300 = mg protein 


R 


EXPERIAIEXTAL 

In ordei to deteiimne the tj rosme equnaleut of fibiui, 400 mg fibim (Kalil- 
baum) Avas heated foi foity minutes Avith 50 c c ot 10 pei cent sodium hj dioxide 
and 25 c c of Avatei The solution Avas made up to 100 c c and Ice taken tor the 
determination The tAiosine eqiuAalent uiidei the conditions of the method 
Avas 12 9 

This value Avas checked by a lutrogen deteimination A maeio-Kjeldahl Avas 
lun on oxalated plasma To anothei poition of the plasma a tiace of calcium 
chloiide Avas added, and aftei tAveiitj minutes, the clot Avas bioken up, and a Kjel- 
dahl lun on the seium The difteience in nitrogen Aulues multiplied by 5 91“ 
<raA e the amount of fibi iiiogeii The equiA alent Avas 13 

The tyrosine equiAalents ot the albumin and globulin Aveie detei mined by 
compaiison of the eoloiimetiic determination Avith the piotein values based on 
nitioo-en content of the fractions Nonpiotein uitiogen ot the serum specimen vras 
detexmined according to Polm and Wu “ The globulin Avas piecipitated by the 
method of Howe,^ and Kieldahl The nonpiotein intiogeu was subtiaeted from 
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the total mtiogeu of the filti ate ilom the globulin pieupitate This ^alue and 
that of the globulin nitiogen weie multiplied bj 6 29'- to obtain the amount ot 
these pioteins 

A senes ot deteiminations uas luu on noiinal and patients’ seiums, and 

Table 1 

A CoitPAKISON OP THE PLASilA PEOTEIN V ALOES OBTAINED B\ THE CoLOEIilETEIC METHOD ANTI 
BY DeTEEMIN ATION BASED ON THE NITROGEN CONTENT 

SPECIHEN FKACnON PEE CENT PROTEIN DEMATION 

COLOPlilETSIC NITPOGEN 


Mixed plasma 

albumm 

globuhu 

total 

Mixed plasma 

albumm 

globulm 

total 

Nephiosia 

albumm 

globulm 

total 

Cardiac -witli edema 

albumin 

globulm 

total 

Nephrosis 

albumm 

globulm 

total 

Plasma salme 

albumm 

globuliu 

total 

Plasma salme 

albumm 

globulm 

total 

Cardiac with edema 

albumin 

globulm 

total 

Plasma salme 

albumm 

globulm 

total 

Nephrosis 

albumin 

globulin 

total 

Itixed plasma 

fibvmogv n 

Mixed plasma 

fiibrinogi 11 


3 38 

3 54 

-016 

2 64 

2 62 

tO 02 

— . — ~ 

— 



G02 

616 

-0 14 

3 85 

3 75 

+0 10 

2 68 

2 62 

+0 06 

— . 




6 53 

6 37 

+016 

199 

2 10 

-oil 
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on a few dilutions of these and the aveiage equivalent determined The aveiage 
equivalent for albumin u as 12 9 and foi globuhn 13 1 

Table I shows the compaiison between the coloiimetric method based on the 
tjnosme equivalents just gneu, and the piotein based on nitiogen deteiminations 

SUMAI ARY 

A modification and simplification of the Wu colorimetric method lor the de- 
termination of plasma proteins is desciibed It has been found that not only a 
maximum ehiomogenic value but appioxiniately equal tyrosine equivalents for the 
plasma proteins are obtained bj^ heating these foi a half hour with 10 pei cent 
sodium hj’droxide 

On the basis of these similar tinosine equiA alents, modifications aie presented 
for the deteimiiiation ol total protein of plasma and spinal fluid which give lalues 
of sufficient clinical accuiaej , iiiespeetive of the piotem partition 

A table gives a compaiison ot piotein a allies obtained bj’- this method and 
values based on niti ogen content 


ADDENDUM 

Occasiomllj we Invo bad phsnia specimcus from which tlie globulin failed to centriluge 
out satisfactorily In practice, we now determine the total protein on 0 1 c c of plasma heated 
a half hour with 0 5 c c of 10 per cent sodium hjdroside solution The fibrmogeu is separated as 
outlined and the supernatant fluid is drawai off completely , 2 e c of water and 4 c.c of saturated 
ammonium sulphate are added and the mixture warmed at 37' C for fifteen minutes The globu 
Im precipitate is removed by filtration through a pleated filter, the filtrate being returned onto the 
paper until clear Albumin is determined on 2 c c of the filtrate The globulin is figured bj sub 
tracting the sum ot the fibrinogtii and albumin from the total protein 
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STUDIES IN THE SEROLOGY OP SYPHILIS* 


XII lilODIFIC VTIO^S IX THE TeCHXIC VXP IxTERPRETA-TIOX of the 
'Wasserm.vxx Eeactiox 


Harry Eagle, ilD , Baltimore, 3Id 


D espite the general adoption of Aarious precipitation tests, the AYassermann 
reaction remains the one test most widely used m the laboratory diagnosis of 
syphilis Nevertheless, theie is indespiead disagieement as to the optimum tech- 
mcal procedure Changes which have been suggested by I'anous serologists from 
time to time hai e not been universallv adopted, with the result that the technic 
employed in different laboratories ma> vary considerably, and with it, of course, 
the sensitivity and specificity of the results obtained, iloreover, certain points of 
view as to the interpretation of results have become so firmly entrenched by con- 
stant reiteration in the enormous literature as to appear almost axiomatic to the 
present day clinician and serologist, despite considerable evidence that some of 
these may be erroneous 

The present paper repiesents an attempt to determine, on the basis of the re- 
sults obtained in this laboratory, the optimum adjustment of some of the factors 
on Avhich serologists disagree , the temperatuie and duration of mcubation, the 
number of antigens to be used, the proper degree of antigen sensitization, and the 
methods to he used m the standardization of the leagents There are included 
some ohserimtions on the interpretation of Wassennann results, specifically, (1) the 
questionable value of 1-^, 2-r, 3-r, and 4- reports as a quantitative scale of positmty, 
(2) the incidence of false positive YTasserraann reactions in diseases other than 
syphibs, and (3) the nature of the active substance in sjiphilitic seium, so-called 
reagin 

A uxxecessary jiultiplicatiox of axtigexs 

3Iany laboratories test each serum with two, three, or even tour different an- 
tigens Two advantages might conceivably attach to such a procedure , but as will 
be shown, neither is realized m practice Such reports as 


A\ absermann Reaction 
Plain antigen = negative 
Cholesterolized antigen = pObitiv e 
Aeetone — lUboluble antigen = doubtful 


serve only to confuse the clinician, and destioy confidence m the paitieular lab- 
oiatory 

In the lust place, the use ot multiple antigens does not serve as a check against 
lalse positive reactions Given a serum which is positive with one antmen and 
negativ e vv uh another, this usually means onh that the tw o antigens difiier m sensi- 
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tiMt3% tliat IS the seium does eontain s^phlhtlc leagni, but the amount ot leagin 
in the paiticulai seiuni is less tlian the threshold ^aluc foi the weakei antigen 
The incidence of biologic false positne Wasseiniann leactions, e\en with the most 
seiisitue antigen axailable is so small that a peisistentlv positive leaetion mac be 
taken as puma facie ec ideuce of the piesence ot sc-philitic intection (see Section C) 
It might be said that the use of multiple antigens is a check against such laboiatoiv 
eiiois as failuie to add complement, the use of an anticomplementai v antigen, etc 
No well-iun laboiatoij' uses antigen in iiioie than a small fiaetion [V^-Vs) ot its 
anticomplementaij dilution, ivhile the best method ot contiolling the othei tipes 
ot eiior IS to use sei eial dilutions ot seium This proceduie sen es not merelj' as 
a mutual check, but as a seniiquantitatue titiatioii ot the leagin content of the 
seium 

On the otliei hand, one might aigue that the use ot scieral antigens makes 
doublj' eeitain the detection ot a sc'philitie seium It is true that if one tests a 
laige number of s’vphilitic seia with seieial antigens, theie will be a cousideiable 
ditfeience m the numbei detected bj’’ the indi\idual antigens (Table I) Neiei- 
theless, as is seen in Table I, such diftereiiees are not haphazard, but depend solely 
upon the absolute seusitiviti of the antigen AV e find no e\ idence that antigens 
difter in then selectne affinitj- foi paiticulai clinical conditions 

To denionstiate these points, the seia of 258 siphilitic patients undeigoiiig 
active tieatment toi siphilis weie exanuned with five cliffeient antigens A sec- 
ond gioup of 265 siniilai cases weie tested bj'' the antigen used in this laboiatorj’ 
(Piotocol 1 (e)) and bj the Kolmei antigen supplied bj' the Digestne Peiments 
Co The piepaiation ot the antigens, and the technic ot the test, aie deseiibed in 
Piotocol 1 The results aie listed in Table I As is theie shoivn, the most sensi- 
tive antigen detects ero \j seium picked out by the weakei antigens, plus a ceitain 
numbei which they missed because of then lowei sensitiiitj' In not a single ease 
did a "weak” antigen pick up a seium missed bj- the nsuallj nioie sensitiye anti- 
gen It IS obiious that no iiitue attaches to the use of 2, 3, or 4 antigens One 
need onlj select the most sensitive of the lot, and use it alone 

PROTOCOL I 

Preparation of Antigens — a Fiffv grams of dried pondered beef heart (Difco) ivere es 
traded Tvith 250 c c of ether for fifteen iiiinutes at 37” C The ether filtrate was discarded 
and the moist powder was n ashed on the filter with 100 c c of ■narin ether, dried, and ex 
tracted at 37” C for four days with 250 cc of 95 per cent ethvl alcohol After filtration, 
the moist powder was w ashed w ith 100 e c of alcohol, and the combined alcoholic filtrate and 
washings eiaporated down to 75 c c Se\entyfi\e c c of absolute alcohol were then added 
b The extract obtained as in (a) was sensitized with 0 2 per cent cholesterol 
L Piftj grams of dried powdered beef heart (Difeo) -were extracted with 250 c c of 
alcohol for four dais at 37“ C The alcoholic filtrate was evaporated down to drvuess, and 
the soft residue washed 3 times with 100 c c of hot acetone The acetone extracts were dis 
carded, and the hard waxy residue dissolved in 5 to 10 c c of ether Then 200 c c of hot 95 
per cent alcohol were added, the mixture evaporated on the steam bath down to 150 c c , and 
filtered Cholesterol w as added to a concentration of 0 1 per cent 

d The extract obtained as in (a) was sensitized with 0 6 per cent 

e The extract obtained as in (a) was sensitized with 0 8 per cent cholesterol and 0 6 
per cent sitosterol, dissolved by boiling This antigen (e) is the one ui routine use at the Johns 
Hopkins Hospital It has smee been found that the antigen contaiumg 0 0 per cent cholesterol 
and 0 6 per cent corn germ sterol iields identical results, with the added advantage that it can be 
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used m a flocculation test as ucll (Paper VIII of tins senes, J LoJ & Cus Med 17 787, 1032) 

Both antigens can be obtained from the Digcstuc Ferments Co , Detroit 
f Kolmer antigen supplied by the Digcstin. Ferments Co 

Technic of Wasnermann Test Used in .111 the Fxperiments Included m Tim Paper -^The 
clear scrum -seas inaetnatcd at 56° C for twentj minutes, and 0 1, 0 1, and 0 Oa c c rcspeetuelj 
ivere added to three tubes Complement n as prepared by pooling the blood of at least a pigs, 
allowing it to clot oiernight at ice box temperature, and centrifuging Two tenths c e of a 
1 12 dilution in 0 85 per cent NaCl ivere added to all three tubes 

Antigen iias used m a 1 200 dilution, prepared bj dropping one lolunic of antigen 
slovrlj with shaking, into 200 volumes of salt solution • In the case of antigen e, the excess 
of sensitizer is redissolved by heating the antigen at 56- for a feu minutes before diluting 
Two tenths cubic centimeter of the dilution are added to Tubes 2 and 3, Tube 1 serving as an 
anticomplementarj control 

Two tenths cubic centimeter of salt solution are added to Tube 1, making a total xol 
ume of 0 5, 0 5, and 0 45 c c rcspectiv elv in the three tubes 

The testa were then placed in the ice box for four hours, followed by one half hour incu 
bation at 37“ C Four tenths cubic centimeter of a sensitized cell suspension were then added 
and the results read in fifteen to twentv minutes 

The sensitized cells were prepared bv washing citrated sheep's blood with 10 volumes 
of salt, and diluting the measured cells with 32 volumes of salt solution The minimal dilu 
tion of amboceptor w hich will cause the hemolv sis of this suspension in one half hour as then 
determined (0 2 c c of amboceptor + 0 2 c t 3 per cent cells + 0 2 c t 1 12 complement + 0 4 c c 
salt solution) The 3 per cent cell suspension was then sensitized with an equal volume of 
amboceptor dilution containing 21/ to 3 times this minimal hemolv tie quantity, and 04 cc 
of the resultant IV. per cent cell suspension used in the test 


B THE SUPPOSED DAXGER OF FALSE POSITIVE REACTIONS WITH HIGHLY 
SENSITIZED ANTIGENS 

The use of eholesteiol to increase the sensitivity of ^Yassermdnn antigens is a 
generally employed procedure Nevertheless, serologists have been unaccountably 
cautious m taking full advantage of its sensitizing properties, the majority of labo- 
ratories using it m a concentration of only 0 2 per cent Yet, as maj be seen from 
Table I and Fig 1, supersaturation with cholesterol, up to a concentiation of 0 8 
per cent, does not exhaust the possibilities of sensitization A plain alcoholic 
antigen yielded 34 pel cent of positive Wassermann reactions among a known 
sjphilitie population who vveie under active treatment tor syphilis , the same anti- 
gen containing 0 2 pei cent cholesterol yielded 40 per cent, with 0 6 per cent 
cholesterol, 57 per cent, and with 0 S per cent cholesterol plus 0 6 per cent sito- 
sterol 111 addition, 70 per cent of positive tests among the same patients In a gen- 
eral hospital population, excluding those under specific treatment for syphilis, the 
last named antigen detected 60 to 65 per cent more syphilitic sera than the same 
antigen without sensitizer (Table II) 

The failure ot sexologists to take advantage of maximum sensitization as an 
aid to diagnosis is due to a wndespread belief that highly cholesterobzed autmens 
tend to j leld false positu e reactions This impression I do not believe to be justi- 
hed It IS tine that a liighlj sensitized antigen is more anticomplemcntai-x than 
the plain alcoholic extiact Nevertheless, if due allowance is made foi this in- 
cic iscd antic omplemcntarx activitj bj using the antigen m a small fraction of its 
viiticom plcmentars concentration (less than %). the following lesults indicate 

tlw or,),r ol .ll)utlon"3rommiR"lli.. i reversing 



824 


THE JOUENVL OF LABOKATOBr ^VND CLINICAL MEDICINE 


that an antigen containing even 1 4 per cent of sensitizing steiols (Protocol 1 (e) ) 
does not yield a significant piopoition of false positne leactions, and that as al- 
leadj’’ stated, a peisistently positive Wasseiniann leaction with such an antigen is 
to be taken as puma facie evidence of syphilitic infection 

TABLh I A 

Showisg That the More Sessitiit: Antioeh WiiJi Almost Iwariablv Detect Those Sera 
Picked Up by Weaker Antigens i e., Antigens Do Not Hait: Haphazard Selectivity 
FOR Particolar Sera or for Particul,ar Clinical Conthtions 
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Table I B 

Wasseraiann Bbsdlt With 

NO OP 

KOLMEK 

ANTIGEN OF 

SERA 

\N'naEN 

protocol 1 (e) 
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1 Of 189 applicants for the blood transfusion donoi list tested by such an 
antigen using the technic outlined in Protocol 1, only one gave the slightest trace 
of fixation that one case was found to have a darkfield positii e chancre 

2 Nine hundred and fortj -sl\ white, comparatively well-to do patients in the 
private wards and in a semi-pri\ate outpatient department, in whom the incidence 
of syphilis IS lower than in any other hospital group, were also tested by this 
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Oeqree of Sensi+iza+ion of An+igen 
wt+h S+ero/s 

Pig 1 — Showing the effect of Increasing sensitization upon the sensitlMty of a 
Wassermann antigen 


strongly sensitized antigen The results are ontlmed in Table III There were 
19 positive and 7 doubtful AV assermann reactions in the entire group 

The doubtful reactions are omitted from consideration, as they include all 
tests nith incomplete hemolysis, whether that was due to technical error or actual 


Table II 


Showing That a Steongly Sensitized Antigen Detects 60 Pep Cent More 'Wasseeiiakn 
Positive Sera in a General Hospital Population Than a Plaiit Hn sensitized Extract * 

Wassermann Kesult With 
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fixation Such lepoits aie ahvajs aecompauiecl the lequest that the test 
be lepeated Ol the positi\e tests, two weie obMousl^ teehmcal eiiois, due to 
some one ot many possible tactois (inad\eitent omission ot complement , mislabel- 
led specimens diit\ tube etc ) , foi a simultaneous piecipitation test and all sub 
sequent AYasseimann leaetioiis i\eie entueh negatne Such technical false posi- 
tne (oi doubtiul) leaetions can not be piopeilj cousideied due to the nouspec- 
ificitc ot the antigen, ioi the^ aie eiieounteied c\ith laiMiig tiequencc in any 
Idige laboiatoiy, no mattei what the teehnie oi antigen used, and aie cleailv not 
due to the antigen as such Ot the lemainuig 17 positue leaetions, S weie in cases 
with definite clinical manitestations ot sjpliilis In 4, theie was stiong pie- 
siimptne evidence ot scphilitie intection In one case the test was not lepeated 
Theie remained onl 3 4 cases in this eitiie senes ot 946 in which there was 
a peisistentlj’’ positive IVasseimann leaction in the absence ot anj clinical 
findings 01 histoij suggestne ot syphilis In new ot the tact that the seiologie 
finding IS the onh ec ideiiee ot intection in tullj one-thud ot all 'Wasseimann posi- 

Table III 

Showing That an Aatigen Containing as High \s 1 4 Pet Cent Sensitizing Stebols Does 
N or Yield Peesistent Positwe Beactions in Nons^philitic Indimducls Bvsed on 

940 PrIWTE PVTIBNTS 



j Wassekiianv Positue — 19 Cises 

WASSEKiTANN 

NEGATIVE 

TECHNICAL 

ERROR 

CLINICAL EIIDEN'CE 
OF SYPHILIS IN 

S CASES 

STPHILIS PROBABLE 
IN 4 

NOT 

REPEATED 

PERSISTENTLY 
POSITIVE ly 
IBSEN CE OP 
HISTORY OB 
CLINICAL SIGNS 

920 

2 

1 

0 neurosyphilis 

1 aortic lUsuflSeiency 
1 optic atrophy 

2 Hiatorj of penile 
lesion and treatment 
1 Probable aortitis 

1 Husband had tabes 

1 

4 


tive cases in oui dispensaij',- it is quite probable that these weie similai eases of 
latent sj^ihihs Indeed, of 50 positive 'Wasseimann leactious obtained with a 
plain nonsensitized extract on patients m the geneial dispensarj'^, almost exactly 
the same pi opoi tion ( 30 per cent) were in patients who gai e no histoij’- oi clinical 
evidence of syphilis 3Ioieoier, the 4 cases in question all gave a peisistent and 
strongl}' positive pi ecipitation test It would therefore appear that sensitization 
of an antigen, pel se, does not cause nonsyplnhtic patients to give a positii e Wassei- 
mann leaction in moie than a very small and nideteiminate traction of one per 
cent of the eases 

The cases in the geneial hospital and dispensaij’ population which yielded a 
negative oi doubtful Wasseimann reaction when tested bj' a plain extiact, and a 
persistently positive Wasseimann when tested hy a strongly sensitized antigen 
(3 8 pel cent of the total gioup), thus can not be inteipieted as nonspecific false 
positue reactions due to excessive sensitization, but must be consideied as syphi- 
litic The surprismg numbei ot such disagi cements (3 8 per cent of a general 
hospital and dispensary population and 30 to 35 pei cent ot the total positives en- 
countered) simply leflects the fact that the leagm titer ot vanes between 
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wide limits (Fig 2) If one titiates a gioup of sj philitic seia one finds that a few 
contain 100, 200, oi e\en 400 units of leagin Such seia will be Wasscimann posi- 
tne with almost an^ antigen A laigei numhei, containing inteimediate quanti- 
ties (20, 30, 01 50 units) will be 'Wasseimann positive with modeiatelj sensitiie 
antigens, hut may yield negatne oi doubtful lesults with plain extiacts There 
remain a laige pioportion of known syphilitic seia, with conipaiativel^ small quan- 
tities of leagin, 0 to 10 units, which aie usually missed bj any save a highly sensi- 
tive antigen, and even then, may j leld inconsistent lesults upon lepeated tests 

As IS shown in Fig 2, the same laiiation in reagin titer is encounteied in a 
group of 'Wasseimann positice patients who had not received previous treatment 
for syphilis A considerable proportion of these (20 to 40 per cent) would be 
missed by weakly sensitized antigens We have already shown that maximal sen- 



Maximum Dilufion m which Sevum 
Is VVasscrmQMPoai+ive 


Fig 2 — ^Variations In reasm titer among Wassermann positive sera White area indicates 

Known syphilitics under active treatment (14S cases) Oblique lines indicate previously untreated 
(120 Ci86S) 


sitization, e\en up to 1 4 per cent, while bringing about an increased sensitiiity, 
does not predispose to false positne reactions to any significant extent, and there 
is thus no reason foi the continued use of plain alcoholic extracts as Wassermann 
antigens 


C THE INADEQUICX OF THE A\ATERBATH WXSSEKilAXN REACTIOX 

It IS now twciiti-tno 'sears since JacobsthaF suggested that the sensitivity of 
the Wasseimann reaction could be inci eased bj incubating the mixture ot comple- 
ment, antigen, and seium at ice box temperature prior to the addition of cells 
As I hare shown elsewhere,* this increased sensiticiU depends upon at least four 
lactors (1) the prolonged incubation period, making for greater fixation of com- 
plement, (2) a spontaneous deteiioiation ot complement, (3) a less marked inhi- 
intion ot fixition hr serum piotein at the lower temperature, (4) a -reater non- 
specific destruction oi complement In antigen ° 

The diffeieiue in seiisitniti between a thirtj minute water-bath test, and a 
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Table IV 

The Comparative SENSiTmTY of the Ove H 4lp Hour "Watek Bath and Four Hour Ice Box 
Test in a Khoivv Syphilitic Populvtiov Under Actht. Antisaphilitio Treatment 


pmuN alcoholic extract j 
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12% 6% 

26%> S% 


34% 8% 

65% 3% 



18% 

34% 


42% 

70% 



test with the same leageiits, but m which the tube is placed for four horns m the 
ice box before the ivatei -bath mciibation, is ti ulj' sui prising Of 258 known syphi- 
litics only 109 ueie detected by a watei-bath test ivith the most sensitive antigen 
available , while 180 were detected by the combined foui hour ice box and one-half 
houi water-bath test 

In not a single instance did the water-bath test detect a seium missed by the 
ice box incubation Despite the gi eater sensitnity of the ice box test, it has not 
been universallj adopted As lecently as 1928, of the seven serologists who earned 
out 'Wassermann reactions in the eorapetitne League of Nations Conference, only 
one did a piebmmary ice box incubation, and then only for one hour At the 1930 
Confeience, of 7 Wassermann technics, 6 were watei-bath tests, and one involved 
a biief incubation at lOom tempeiature IVIoreoi er, many laboiatories which have 
adopted some type of cold incubation piocedure continue to carry out a dupbeate 
watei-bath test, despite the fact that nothing is gained thereby 

As in the case of sensitization, this cautiousness can be attributed to a ivide- 
spiead, but in my opmion, mistaken impiession that the ice box test yields false 
positive reactions An eighteen houi ice box test proied oceasionaUy unsatis- 
factory in this laboiatory not because of biologic false positive reactions, but be- 
cause of spontaneous deteiioiation of complement under the conditions of the 
test In my oivn expeiience, howeiei, the foiii-hour ice box test followed by one- 
half hour at 37° C is entiiely reliable, and as is shoivn by the data of pages 824 to 
826, does not yield biologic false positive reactions , at least, if it does, the incidence 
IS certainly less than an insignificant fraction of one per cent 

D THE OPTIMUM DUKATIOX OF INCUBATION 

Granted that a prebminaiy ice box incubation makes foi a very significant in- 
crease in the sensitivity of the Wasseimann reaction, what should be its duration ’ 
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A number of seiologists have recommended that the antigen-serum-complement 
muvture be incubated eighteen hours m the ice bo\ in order to obtain the maximum 
degree of complement fixation = Thej consider that the increased sensitivity thus 
atrained moie than compensates ioi the incon\ enience of a two day reaction In 
this laboratory, howevei, such an oieinight test has proied both unnecessary and 
undesirable, for the leasons discussed below 

1 We have not been able to confiim the finding that oiernight incubation is 
necessary for maximum sensitivity It is ti ue that if a group* of sera from patients 
under active antisyphibtic treatment is tested with a plain alcoholic beef heart 
extract, by the technic described in Protocol 1, mcubatmg duplicate series of tests 
for varying periods of time in the ice box, there is a progressive and striking in- 
crease in the degree of complement fixation and in the numbei of positive reactions 
as the incubation period is prolonged Thus, among 135 patients tested by one- 
half hour incubation at 37° C , there was a total of 16 per cent positive and doubt- 
ful reactions, mcreased to 37 7 per cent by preliminary two hours’ mcubation at 0° 
to 6° C , to 47 per cent by preliminai-y four hours at 0° to 6° C , and to 62 2 per cent 
by overnight ice box mcubation (Pig 3) Fully 24 per cent of the ultimatelj posi- 
tive reactions would have been missed by a prelunmary four hour ice box mcuba- 
tion If, however, a duplicate series of tests is carried out at the same time, tmder 
the same conditions, usmg the same basic antigen supersensitized with sterols 
(Protocol 1 e*), quite different results are obtained Instead of a progressive in- 
crease in the number of positi\e reactions over the entire range of one-half to 
eighteen houis’ incubation, there is a sharp increase m sensitivity within the first 
two to four hours, but fuiihei tnciibatton has vertj little effect on the numher of 
seta detected The fixation of complement is so accelerated by the highly sensi- 
tized antigen that the great majority (97 4 pei cent) of those sera which are posi- 
tive or doubtful after eighteen hours in the ice box are alreadj so after four hours 
m the ice box + one-half hour at 37° C (Pig 3) 

It follows that ivith a siifficientltj sensitized and ptopethj diluted antigen, the 
difference m the sensitivity of the oiernight as compared with the four hour ice 
box test is not sufficient to justify the mconvemence of the longer mcubation, par- 
ticularly m view of the undesirable featmes of the latter described in the foUowmf' 
paragraphs 

2 Whatever the cause for the anticomplementary action of serum, whether 
bacterial contamination, chemical impurities introduced into the blood, or an m- 
tnnsic propertj of certain sera, destruction of complement is a process m time the 
longer the mcubation peiiod, the more complement is destrojed It follows that 
sera apparently free from such propeities when tested by mcubation at 37° C foi 
one half hour, may appear definitely so if the water bath mcubation is preceded by 
lour hours’ mcubation at 0° to 6° C , more to the pomt, the numher of anticomple- 
mentiiry icachons in an overnight ice box test i^ necessarily higher than that oh- 
scried aftet four houi s, all other factors remaining the same By the technic used 
ill this laboratory , emploMiig 2^^ units of complement, 1 per cent of the general 


‘Tho mUgcn In this experim,.nt was prepared b\ drooDlnir > 

blowli ind with shaking Into 1 %olume o£ antigen \Iier a two of salt soluUon 

inalnlnK US \olumea of salt solution were added Such rduiuon Is mo^^ frh.n the re- 

Uml-lSd'bed rf rXo? soluUol'^S’Se^^sl^^ "tSe 
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hospital clispcnsdii population and 2 5 pei cent ot those letening antisvphihtic 
theiapj -vield auticoniplenieutai\ lesiilts when tested M a torn hoiii ice box, one- 
hall lioui 37° test with oieinight ice box incubation, these aie incieased to 3 5 
and 6 5 pei cent lespectiielj Anj attempt to oicicome this tendence, as by m- 
creasing the amount ot complement, tends to deteat the leij* puipose ot the oiei- 
night test, by making the leaction less sensitive 

3 Although the hemolj tic activity of fiesh coniiilement fiom healthj guinea 
pigs lemains piactioall3' unchanged attei oveinight incubation as a 1 30-1 60 


0“ haur ai 37 C , 
b*= 2 hours a+ 0-6“ + ihour at 37*C 
c ■ 4 hours at 0-6* + ,ihour at 37“C 
d “IShours at 0-6* -ti hour at 37°C 


Results with a plain alco- 

S iolic beef heart extract 
Protocol t-q) used in a 
I 200 dilution, antiden 
dropped into salt solu- 
y tion 

100 — 


Results with the same 
antigen t-contoinino 1.4% 
sterolslProtocolt-e) used 
in a I 200 dilution, salt 
solution dropped into 
antigen 



Fig 3 — Shotting tliat tetth a hiffhlj/ senstttzed aH^l! 7 Cn the overnight ice bo-v test is not ap- 
preciablj more sensitive than the four hour Ice box plus one-half hour water-bath test. 
Solid black indicates positive reaction (no hemolysis) White area indicates doubtful re- 
action (partial hemolssis) 


dilution, paitieularly in the piesence ot seium, complement fioni sick, anemic, oi 
pooily nouiished pigs may, m oui expeiience, occasionally deteiiorate so maifcedly 
durmg the ov^ei night incubation as to invalidate the lesults of an entiie senes 

4 A stiongly sensitized antigen is so auticomplementaiy upon overnight in- 
cubation that a quantitative titration ot the seium is usually impossible The 
qualitative test with whole serum, or seium diluted with two, thiee, oi tom vol- 
umes of salt solution may be quite satisfactory, inasmuch as the seium masks the 
antieomplemeutai j action of the antigen. If, howev ei, the test is perioimed upon 
seiial dilutions of seium m ordei to deteimine its leagin content quantitatively, 
the antigen is usuallj so anticoniplementary as to preclude the leadmg ot the test 
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m the highei seiuni dilutions The use ot weakei, that is, less stiougly sensitized 
antigens, destioys the leiv puipose ot the oieinight incubation 

Foi these leasons, ive haie adopted as the loutine in this laboiatory a four 
houi lee box incubation, followed by one-halt houi at 37 C hcfoi e the addition of 
sensitized cells, using an antigen containing 1 4 pei cent steiols and diluted with 
200 ^olumes of salt solution m such a mannei as to ensuie maximum sensituutv 
(see footnote p 829) 

E THE “titration ” AND “ ST VN D \RDIZATION ” OF W \SSERM VNX REVGEXTS 

E^e^y reagent used in the Wasseimann leaction aftects the sensitnitv and 
specificity of the lesults obtained , as a lesult, the most impoitant dutj of the Was- 
sermann technician is to make the necessaiy adjustments in the leagents The 
antigen lipoid must be sufficient!} concentrated and sensitized to ensuie the de- 
tection of weakly positive seia , } et it must not be hemol} tic oi anticomplementaii 
in the dilution used The cell suspension must be sufficienth heavy to ensui e a 
lead}" distinction between a positive (no bemolvsis) and a negative lesult 
(hemolysis) , the varying fragility of the cells must be properly compensated tor 
The complement and amboceptor activity must be controlled, as too much comple- 
ment (oi amboceptoi) obscuies weakh positive seia, while if there is too little 
complement or amboceptor, oi if for some reason the complement deteiioiates 
under the conditions of the test, the cells will fail to hemolyze in positive and nega- 
tive sera alike Jloreover, the level of sensitivity must be kept fairly constant, 
else the results with sera of identical leagin content will vaiy from day to da} 

To safeguard against any of these eventualities, there has been developed a 
maze of titrations and cross-titiations which constitute the technician’s stoek-m- 
tiade Without wishing in the slightest degree to detract fiom the necessity of 
rigid control, I do believe that these are unnecessarily complex, and that the 
technician can save himself eonsideiable labor of reduplication by keeping in mind 
a few simple fundamentals 

1 Antigen Titiahons — ^4Vhen antigens were prepared by simple alcoholic 
exti action of wet tissue, it was unavoidable that the alcohol concentiatioii and 
hpoid content of final antigen were a mattei of chance, and that the extract should 
be both antieomplementaiv and hemol} tic Ot necessity such antigens had to be 
caietully titrated so as to be used in a dilution which, although possessing neither 
ot these undesiiable propel ties, should yet be sufficiently “ antigenic’’ to detect 
positive seia Bv modern methods of piepaiation, however, such repeated titra- 
tions become unnecessar} Antigens can be prepared, not occasionally, but uni- 
toiinlv which aie not demonstiabl} hemolytic, are insignificantly anticomplemen- 
taiv, and vet aie so active that then antigemc activity, after an initial test, need 
not be checked again Thev can be used ever} dav in the same dilution, with the 
issuiance that one is using tiom 10 to 50 antigemc ‘units,’’ and yet that one is 
40 limes lemoved fioni the daiigei zone ot an anticomplementar} antigen A lec- 
ommciicled method of piepai mg such in antigen is that described in Protocol 1 (e) 

2 Complement ami Ambnccpto, TdiRtioiis —Individual guinea pirrg 
ciioimouslv in the complement (heniolvtic) -ictivitv oi their sera The technician 

ittempts to coricct toi this vaintion bv deter milling the minimal heniolvtic 
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quantity of complement, and bv using some aibitiary but fixed number of such 
units 111 the actual leactiou Such a calibiation ignores completely the fact that 
sheep cells vary by as much as 300 to 500 pei cent in then susceptibility to hemol- 
ysis Thus, eompaiing the bloods of the four sheep used in this laboiatoiy, the 
most lesistant lequiies 3i/^ times as inneh complement pei unit cell lolume as the 
least lesistant, all othei factois lemaming constant Obviously a calibiation of 
complement in which cells aie used as the yaidstick, is, it not futile, qiute in- 
adequate The hemoljdie unit of complement may be 0 2 c c of a 1 30 dilution one 
daj^ and apparently the same two weeks latei Yet, because two difteient cell sus- 
pensions aie used as the test object, the one unit may contain 2 to 3 times as much 
active complement as the other, with coriesponding undesirable efteets upon the 
sensitivity of the test 

There is another e\eu more ob\ loiis eiioi in the usual method employed to de- 
termine the complement “unit ” Using a gi\en cell suspension and a given quan- 
tity of complement, sai 0 2 c c of a 1 to 10 dilution, the hemolj tic quantity of 
amboceptor (unit) is fiist deteimmed An aibitiaiy multiple of amboceptor 
units, say thiee, aie then added to the cells With tlus sensitized cell suspension, 
the minimal hemolytic quantity of complement is then deteimmed This second 
titiation of complement is meaningless, as it is predetei mined by the numbei of 
amboeeptoi units used in the sensitization of the cells If one unit of amboceptoi 
had been used, the 0 2 e e of a 1 10 dilution ot complement aie barely hemolytic, 
and aie thus one unit , with two units of amboceptoi, the complement is found to 
be hemolytic in 1 20 dilution, and 1 10 complement w'lU be two units , if 3 units 
of amboeeptoi are used, the complement niaj hemolj ze the cells up to a 1 25 dilu- 
tion, and 1 10 complement wdl be two and a half units Cleailj', this complement 
titration, upon which so much stress is laid as a means of standaidizing tlie le- 
action, IS in reality deteimmed solelj’’ bj" the amount of amboceptoi used to sensi- 
tize the cells 

The authoi belle^es the follow'uig method of eahbiation to be at least as re- 
liable as any now m use, with the added advantage that it ehmmates to a large ex- 
tent the neeessitj’’ for such complex cross titiations as just outlined 

a Use pooled complement of at least 3 oi 4 pigs, and prefer ablj' moie Use 
it alwavs after alloiving it to clot foi twenty-foui houis m the ice box In this man- 
ner, the laiiations between the activity of mdiMdual pigs can be minimized, and 
the complement taken as a moie oi less standard i eagent 

b Use a constant quantitj^ of pooled complement every day ,e g,02cc of a 
1 10 dilution (+0 2 c c of antigen dilution, +0 2 e c of the seium dilution) 

c Coriect for the varymg fiagihty of the cell suspensions by deteimming 
the nunimal hemolytic unit of amboceptor each day, using the same amount of 
complement and cells m the titration as is to be used m the test Sensitize the cell 
suspension wuth some aibitiaiy multiple of this unit, e g , 3 With such a cell sus- 
pension, one will always be using 2 oi 3 imits of complement in the test that is, 
the cell suspension is hemolj'zed by 0 2 c e of 1 25 complement, as compared with 
the 1 10 complement used ui the test This piovides an ample margin of safety 
for slightly antieomplementarj seia, slight deteiioiation of complement, etc 

d Test for deterioration of complement luider the conditions of the test by 
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aetermiBmg the Wjt,e dilution beta e and after the 

moubatlOB Thus for tbe technic outlined m Piotocol 1 to 0 2 c c of 1 lU, i 
1 95^1 30 and 1 iO complement add 0 4 c c of saline and incubate for four hours 
mte ice box and one half hour at 37° C Add 0 4 c c of the ceU suspension pre- 
nared as described in the preceding paragraph, and lead heniolysis aftei one 
Lur^ If the readings differ appieciably from those obtained mth freshly diluted 
coTpleLeS theie hL been deterioi.tion of eomplemen. Shght deteuo.ation in 
the 1 25 dilution or higher will have no efEect in the test Thus, 


1 10 
4 
4 


Complement dilution 
Readmg of hemolysis with 
freshly diluted complement 
With complement diluted 
and incubated 

impbes deterioration in the 1 10 dilution, and a satisfactory complement 

On the other hand, a reading such as 


1 20 
4 
4 


1 25 
4 
2 


1 30 
2 
2 


1 40 
1 
0 


10 

4 

4 


1 20 
4 
2 


25 

4 

0 


30 

2 

0 


1 40 
0 
0 


Freshly diluted complement 
Complement after mcubation 

implies considerable deterioration of complement, and means (1) that the results 
in the particular series of tests must be lead with the gieatest caution, and (2) that 
the guinea pigs fiom which the complement was obtained must be given a rest or 

replaced 


F THE so CALLED l4-, 2+, 3l , AND 4+ ^COAIPLETELY POSITIVE) WASSERAIANN REACTIONS 

It has become traditional to report Wassermann results on a scale of plus 
marks On this basis, 0 is a negative reaction, in which the complement remains 
free, and the cells hemolyze completely, 1+is a “weak positive” reaction, in which 
the complement has been fixed to a slight extent, so that the tube remains hazy with 
undissolved cells , 2+ and 3+ represent mcieasing degrees of positivity, ivith more 
and moie complement fixed, and decreasing degrees of hemolysis, 4+ is, on this 
scale, the strongest t>T)e of reaction, in which there is no detectable hemolysis, due 
to “complete” fixation of the complement 


Table V 


Seeuh Dilution 



1 

1 2 

1 4 

1 8 

1 16 

1 32 

1 64 

1 128 

Results mth 8 

4+ 

4-1. 

41- 

44 

44. 

4r 

4r 

4ri- 

“completely positive” 

4+ 


2-r 

0 

0 

0 

0 

0 

(l-f) seri 

4-r 

4-r 

4- 


4V 

3-1- 

0 

0 


•tr 

4r 

4t 

4- 

4t 

0 

0 

0 


4+ 

44- 

4-r 

4rr 

0 

0 

0 

0 


4t 

4-r 

44- 

4t 

4+ 

4- 

4r 

0 


4r 

4r 

0 

0 

0 

0 

0 

0 


4- 

4- 

4rC 

4J- 

4rl- 

1- 

0 

0 
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Aetudlh, as Vedclci" .ind Keidel" ha\e sho\\n, such a quantitation is entnely 
illusoiy, and does not e\en begin to leflect the total possible ^al]atlon in the leagiii 
content of syphilitic seia It one selects a gioup ot ‘ 4+” seia at landoni, and 
detei mines the maximum dilution in ivhith this positive icaction can be obtained, 
one hnds that theie is a tiuly enoimoiis \aiiation, illustiated in Table V and Fig 4 
Some of the seia contain baiely enough leagin to be positn e w itli uhole seium, 
some can be diluted o told, -rthile some continue to gue a 4+ leaetion e\en when 
diluted with 10, 40, oi seieial hundied \olumcs ot saline 

The degiee of positiMty ot sy philitic seia can thus be expiessed on a titei scale 
analogous to that oi the Widal reaction (Pig 4) The teim 4+ does not mean a 


applies to any serum in this range«,,,.ij^^ 
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Possible Variation in Peagin Titer 
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•! — Showing the in'ideauaci of 1+ 2+ 3+ nnd 4+ reports as a quantltathe scale 
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Weeks of Treatment 

Fig 5 — Serologic response of a patient wiUi early sjphlhs to treatment with arsphenamine 


stiongly positn e leaction, but applies to any' seium which is Wasseimann positive, 
whethei that seium contains one oi 400 luiits of leagm, while the teims 1+, 2+, 3+ 
upon which so much stiess has been laid as a quantitative measuie of positmty, 
actually coiei a veiy' minute and insignificant poition of the entiie possible 
vaiiation 

A tiequeut clinical obseiiation becomes intelligible m the light of this quanti- 
tatne aspect of the Wasseimann leaction A patient ivith early syphibs placed 
undei specific theiapv may continue to gne a 4f Wasseimann foi four, eight, 
twehe, 01 even sixteen weeks, and then quite suddenly, this ‘ strong” AVassei- 
manii leaction breaks and becomes negatne, lieqiientlv -without passing thiough 
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the Intel mediate stages ot 1, 2, oi 3- As a niattei of fact, such a scxies of cveekly 
■\Vassermann leactions (e g , 4, 4, 4, 4, 4, 4, 4, 4, 4, 2, 0) gnes not the slightest clue 
to the actual couise of ecents The patient’s serum may ha^c had an oiigmal titei 
of 200 , 1 e , 200 times as much leagm as isnecessar\ to give a 4- leaction, under 
specific therapj , this mav liaie fallen, week by week, to 100, 50, 25, 10, 5 with the 
loutine leaction lemaiiiing 4— all the while It is only in the last part of the cui\ e, 
■fthen the seium leagin has almost completely disappeared, that the asseimann 
breaks, and one obtains the long awaited seiologic eiidence of improiement in 
the appeal ance of 3, 2, 1-r, oi negatii e lesults (Fig 5) 

It follows that 

1 Keports should be made, not as 0, 1-, 2-, 3-, 4—, but, as the Leagpie of Na- 
tions Serological Confeience suggested in 1928, as negatiie (complete hemolysis), 
positne (no hemolj sis) , 01 doubttul (partial hemolj sis) 

2 A doubtful report in a patient not known to ha\ e syphilis may mean eithei 
that the serum contains minute quantities ot reagin, but not enough to prevent 
hemolj sis entirelj , m, that the reagents were not properly adjusted It calls foi 
careful seiologic and clinical check-up 

3 If a truly ciuantitative test of a positne seium is desiied, it is neeessaiy to 
determine the maximum dilution in which it continues to j leld a positive result 
The late with which this Wasseimann titei falls toward negatne undei treatment 
may be of distinct prognostic significance ® 

4 If the patient’s Wassermann fluctuates from w'eek to week, as e g 0, 2-, 3-, 
0, 4 h-, such lariation is not necessarilj a reflection on the laboratorj, nor is it 
significant of any change in the patient It may mean only that the serum in ques- 
tion contains minute quantities of reagin, compaiatuely slight but unavoidable 
sanations in the delicacy and adjustment of the test would account entirely foi 
the apparently discrepant results 


G THE «0 CALLED BIOLOGIC FALSE POSITIVE W ASSERMAMX IX COXDITIOXS 

OTHER THilX SYPHILIS 

False positn e leactions we have alwaj s with us The great majority of sueh 
reactions are due to some technical error in the laboratorj' inadvertent omission 
of complement , deterioration of complement under the conditions of the test , anti- 
complementaii antigen, mislabelled specimens, etc Fortunately, such mistakes 
aie usiialh readily detectable bj repeating the test before instituting treatment 
Ol much gieatei theoretical interest is the othei tjpe of false positue leaction, the 
tme fixation of complement supposed to be obtained in conditions other than 
sjphihs In the early papers on the subject, all sorts of conditions and diseases, 
including pregnancj , leprosj , tuberculosis, pneumonia, scarlet fee er, etc , were 
leputed to predispose regulailj to nonspecific leactions Giadually it came to be 
reLogiiwed that the bulk of these w ere not biologic false positn e reactions, but were 
due eithei to the actual presence of sc philis, or to technical eiiors Nei ertheless 
despite numeious papeis in the literature to the contian, the impiession peisists 
that noiispecifie positne reactions are obtained frequently ecen m temperate 

dim lies, wlare jaws, recurrent teicr, and trj'panosomi isis can be more or less 
uciinittli cxchided 
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T \BLE VI 


DISEASE NO op: 

CASES 

^ ' 

^ 1 

< 

' 

*-» : 

VNALYSIS OF CASES VTITK 

POSITIVE ASSEItilANV 

cH 

ii 

I>OUBTFUL "WASSEIlilAliN 

S o 

gi 

a < 



w 5 




5 s 
< 3 

TOTUi 

NO 

SYPHILIS 

PROVED 

SYPHILIS 

DOUBTFUL 

^ % 
< a 

Pneumonia 

87 

73 

■ 

8 

3 

1 

o 

2 

0 

0 

Scarlet lever 

It 

It 

0 

0 

0 

0 

0 

0 

0 

0 

Measles 

13 

13 

0 

0 1 

0 

0 

0 

0 

0 

0 

Vincent’s angina 

0 

3 



0 

0 


1 

0 

0 

Malaria 

3 

1 

■1 


0 

0 


0 

0 

1 

Acute infection 

1C 

It 



0 

0 

0 

0 

0 

0 

Unexplained fever 

12 

11 

0 

0 

0 

0 

■■ 

1 

0 

0 

Tuberculosis 

62 

53 

6 

t 

1 

1 


0 


0 

Alcoholism 

33 

3t 

3 

1 

2 

0 

■■ 

0 


0 

Jaundice 

62 

to 

11 

9 

> 

0 

o 

0 


1 

Carcinoma pancreas 
Carcmoma gastroin 

19 

19 

0 

0 

0 

0 

0 

0 

0 

0 

testinal tract 
Carcinoma (miscel 

19 

18 

1 

1 

0 

0 

0 

0 

0 

0 

laneous) 

15 

13 

2 

o 

0 

0 

0 

0 

0 

0 

Liver cirrhosis 

13 

11 

2 

2 

0 

0 

0 

0 

0 

0 

Liver necrosis or 
atrophy 

It 

11 

3 

2 

■■ 

0 

0 

0 

0 

0 

Pregnancy 

38 

35 

2 

1 


0 

1 

0 

1 

0 

Total 


37t 

t6 

3t 

10 

2 

10 

t 

t 

2 


The statistics pieseuted in Table VI gi\e not tJie slightest eindence that such 
IS the ease Four hundi ed and thii ty patients wei e diagnosed as follows scai- 
let fever (14), pneumonia (87), tubeiculosis (62), jaundice (62), unexplained 
fever (12), acute infection (16), measles (13), carcinoma (53), alcohohsm (38), 
Vincent’s angina (5), livei affections (27), pregnancy (38), and malaiia (3), aU 
being conditions supposed to predispose to false positive leactious, had a AVas- 
sermann test duiing the couise of the disease with an antigen containing at least 

0 6 per cent sensitizing stei ols Of the total, 304 weie foui hotii ice box tests, the 

1 emamdei one-haK houi watei-bath tests In the entire group theie v ere 46 pos- 
itive and 10 doubtful leactions The difteience between this incidence (10 7 
per cent positive, 2 3 pei cent doubtful) and the incidence of positive and doubtful 
reactions obtamed in the geneial hospital and dispensary population (appioxi- 
mately 10 to 15 per cent) is haidly significant 

Moreover, of the 56 cases in which some tj^ie of positive result had been ob- 
tained, 38 presented either cbnical or autopsy findings considered diagnostic of 
syphilis, a history of antecedent antisyphiUtic treatment, oi a positive seiologic 
test befoie the onset of the disease under consideration Of the remaining eight- 
een cases, there were 10 positive and 4 doubtful reactions in which the data avail- 
able on the lecords were inadequate to allow any decision as to the piesence or 
absence of syphibs Inasmuch as about one-third of Wassermann-positive cases 
encounteied in this dispensaiy piesent no evidence of syphibs, either ebnical oi in 
their history, (Turner 1930) it is probable that the majoiity, if not all, of these 12 
individuals were similar cases of latent syphibs 
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There remain only 2 positne and 2 doubtful reports m this entire gioup of 
430 which can be properly termed false positive results Of these, one positu e re- 
action in a patient with pulmonary tuberculosis was obviously a technical error, 
and not due to the tuberculosis , for when the test was repeated, eight days later, it 
was entirely negative The other positive result was in a case of pneumoiua, 
Wassermann positive during the acute illness, and negative after the crisis Of 
the two doubtful results, one was a case of malaria, and one a case of jaundice 
Both were Wassermann doubtful during the acute illness, and negative thereafter 
The rarity of these biologic false positive and doubtful results (one and two re- 
spectively in a total of 430 cases), in the verj' conditions which are supposed to 
predispose to their appearance raises serious doubt as to the evistence of any causal 
relationship 


H THE NATDKE OF THE WA&SERilAMN' RE AGIN 

The discovery that an alcoholic extract of normal tissue could he used as 
antigen in the Wassermann reaction seemed to prove definitely that the active sub- 
stance in sjTihihtie serum was not an antibody to Sp palhda It is now generally 
beheved that the Wassermann reaction is an anomalous phenomenon bearing not 
slightest resemblance to such true antigen-antibody reactions as hactenal aggluti- 
nation, protein precipitation, or specific complement fixation Despite this gen- 
eral impression, there is an increasing body of evidence that reagin may, after aU, 
be a specific antibody produced in response to an antigemc stimulus 
To enumerate these points briefly 

1 The substance responsible for both the Wassermann and flocculation tests 
appears some time after the infection, the interval corresponding roughly to the 
time which elapses between the beginning of artificial immunization in the bacteria 
and the appearance of specific antibodies in the experimental annual When the 
infected individual is treated with specific drugs, there is a faU in the Wasser- 
mann titer, corresponding to the disappearance of antibodies when injections of 
antigen (baetexia, red cells, protein) into the experimental animal are dis- 
continued 


2 The phj sical and chemical properties of the active substance in syphilitic 
serum resemble those of true antibodies Like them, it does not dialyze, is asso- 
ciated with the globulin fraction of serum, is only moderately affected by tempera- 
ture less than 55° C , and is rapidly and utci ersibly destroyed by heat > 70° C 
Like antibodies also, Wassermann substance is destroyed by formol • 

The physicochemical processes underlying the Wassermann and precipitation 
tests for SA philis are identical inth those which deterimne specific aggregation and 
complement fixation I have pi esented endence elsewhere’ to show°that' the active 
substance m sj-philitic serum is deposited as a film of denatured protein around 
the tolloidaUj dispersed hpoid particles m the antigen dilution. It is this film of 
leugiu globulin which is believed to adsorb complement (Wassermann reaction) 
and to ca^e the cohesion of similarly coated particles m the various flocculation 
tests (Kahn, Sachs, Georgi, Miller, Eagle, etc ) An exactly similar process de 
te^es the aggregation of bacteiia, red cells, or dissolved protein by a specific 

•Llttr-iturc summirized In J Exper Vied S 3 T17 1530 
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antibodj',^® as well as the adsoiption (fixation) of complement by the sensitized 
antigen pai tides 

4 Fiiialh, it has been possible to induce a positue AVassermann leactiou of 
extremely high titei m labbits as an antibodj i espouse to the injection o± a Iipoid 
antigen ’- 

6i anted that these seicial lines ot ecidence do stronglj suggest that leagin is 
an antibody, it must be admitted that theie is tlie gieatest doubt as to the nature 
of the antigenic stimulus 'whidi initiates its piodiiction Tlic obcious answei, that 
the antigen is the Spiiocheta pallida, as o^lglnaLl^ suggested b\ AVasseimann and 
leeently again pioposed bv Klopstoek,^^ seems to tall doini on seceial giounds 
(1) the fact that leagin combines with notmal tissue lipoids, (2) the expeiimeiital 
finding that eultuies oi supposed Sp pallida usualh' fail to induce a positne 
AVassermann leaction when injected into labbits ** e%en though specific antibodies 
against the oiganisms aie piodueed in high titei , and (3) the obsei ration that cul- 
tuies of Sp pallida aie not agglutinated bj sc philitic seia'-' and cannot be used as 
antigen in the AA’asseimann leaction**' On the othei hand, the suggestion of 
Sachs, Klopstoek and AVeih* that reagiii is an antibodc to autogenous lipoids, lib 
elated at foci of infection and tissue destiuetion, seems to lack comietiou It is 
difficult to undei stand whj only syphilis should cause such an intense autoanti- 
bodj lesponse, c\hile infections in nhich the tissue destiuetion is just as maiked 
fail to pioduce even tiaees of AVasseimaun leagin 

It is the feeling of the author, without as yet anv expeiimental evidence, that 
the fiist conjecture is correct, and that reagin maj after aU be not an anomalous 
“colloidal state’ but a tiue antibody to the Sp palhda The fact that noimal 
tissue lipoids leaet cvith this antibody does not dispiove this surmise for Sp 
pallida and mammalian tissue may well contain a common antigenic factor, exact 
ly as guinea pig, kidnevs, sheep red cells, and vaiious bacteria contain a common 
lipoid, the heteiopliiie antigen of Foissmann. 

It IS tiue that spiiochetes cultuied in artificial media usually fail to induce the 
foimation of leagin in the expeiimental animal, and fail to leact with the leagin 
of syphilitic seia Neveitheless, the nonpathogenicity of these eultuies foi lab- 
bits laises giave doubts as to the a aliditj' of their identification as Sp palhda 
This nonpathogenicity, and the afoiementioned antigenic pioperties ot the ciil- 
tuies, suggest indeed that such eultuies may be either sapiophjtic contaminants, 
01 degiaded foims fioni which no conclusions as to the antigenic jiiopeities of Sp 
pallida in %avo can be propeily dia%vn 

The final decision as to whethei leagin is an antibodj’- to Sp palhda must 
await the cultivation of a stiain indubitably pathogenic for labbits 

SUilM VKY AXD COX'Cl USIOXS 

1 Piogiessive increase m the amount ot sensitizing sterol in a AVasseimaun 
antigen causes a piogressive mciease in sensitivity, and does not lesult in the ap- 
peaianee of biologic false positive leactions A supeisensitized antigen (1 to li/A 
pel cent steiols) detects fully 50 pei cent moie syphilitic seia than aie detected bj^ 
a plain alcoholic extiact Theie is thus no need foi the continued use of antigens 
containing eithei no sensitizei, oi only 0 1 to 0 3 pei cent 

2 It IS uimeeessaiy to use moie than one good antigen Diffeient antigens 
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clonotha^e selective affinity foi paiticulai clinical conditions, the numbei of sera 
they detect is detei mined solely by then sensitivity to leagin AYhen it is known 
which IS the most sensitne of two oi thiee antigens, no i iitue attaches to the use of 
more than the one with maximum sensitnit> 

3 The vater-bath test (one-half horn at 37° C ) compaies so unfavorably in 
sensitivity v ith an ice box test (four hoars at 0° to 6° C follov ed by one-half hour 
at 37° C ) as to make some type of cold incubation almost mandatory Since the 
latter does not predispose to biologic false positive leactions, it is unnecessary du- 
plication to perform both types of test 

4 Wtth a highly sensitized antigen, the difteience m sensitivity between an 
overmght ice box test, and a test involving foui hours in the ice box, followed by 
one-half hour at 37° C , is too slight to austify the longei incubation as a loutine 
procedure This is particularly true in i ie\\ of the greater numbei of anticomple- 
mentary serum reactions and the dangei of complement detei loration in the 
eighteen hour test, and the fact that a highlj sensitized antigen cannot be used in 
an overnight test because of its anticomplementai-y properties 

5 There is no evidence that acute infections, malignancy, tuberculosis, preg- 
nancy, livei disease, or alcoholism legulailj predispose to false positive AVasser- 
mann leactions 

6 It IS unnecessary to carry out a cumbeisome daily or weekly multiple titra- 
tion of antigen (antigenicity , hemolytic properties, anticomplementary prop- 
erties) Modern methods of preparation ensure uniform, highly sensitive 
antigens One need only determine the antieomplementary titei of a particular 
lot of antigen, once and for all, and use it alwajs in the same dilution, sufficiently 
lemoved from this anticomplementaiw zone to eliminate any possibility of error on 
that score 

7 The daily titration of complement is an illusory quantitation inasmuch as 
the cell suspension used as the measuie of complement actimty, is itself highly 
variable It is suggested that the complement can be roughly standardized by 
using the pooled serum of 3 to 7 pigs, using it always twentj -four hours after 
bleeding, and in a constant arbitral y dilution of e g, 1 12 One can then com- 
pensate for fiuctnatious in cell fragility bj adjusting the amboceptor, using some 
arbitrary but fixed multiple ot the minimal hemob tic quantiti in the test 

8 The teims, 1-^, 2^, 3-r, and 4r- AVasseimann reaction are misleading insofar 
as thej eo\er onlj an insignificant fraction ot the total variation in the rea»in 
content ot sj'plulitie seia The teim 4r~ does not necessaiily imply a “strongly” 
posit i\e leactioii, but applies to am seium with moie than one unit of leagin 
whcthoi that serum contains 1 oi 200 units It is therefore lecommended that 

asseimann leactions be reported as negatice (complete hemoljsis), positne (no 
hemoHsis), oi doubtful (incomplete hemoljsis) If a tiuly quantitatue reaction 
IS desired, it IS nccessaij to earn out a test on seiial dilutions of serum (1 1 ] *> 
1 4, 1 8, 1 lb, 1 32, etc ) ’ 

0 Contrarc to the accepted c icw that the AAffissermann reaction is an anoma- 
lous iiul unique biologic test, there is a considerable bode of evidence that the inti- 
nnte plijMcoclieinical piocesses imohed m the reaction aie exacth similar to those 
'Wiuii dcteiiiiiiic specific antigen antibodc leactions that sjphilitic leamn mac 
‘Her dl he ni aiitibodc to piodiictsot intcctioii 7]ie nature ol the antumme sub 
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stance 1 esponsible f 01 its appearance, wliethei Sp pallida, as oiigmally believed by 
Wasseimann, oi autogenous lipoids, lemains in doubt 
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A METHOD FOR STUDYING THE ACTIVITY OP INTACT 
SKELETAL iroSCLE* 


Chester E Leese, Ph D , Boston, j\Iass , and H vrry il Hines, PhD, 

Iowa City, low v 


T he metliod herein described nas employed by Leese, Hines, and Jordan^ in 
studying the induence of fasting upon the activity of skeletal muscle VTe be- 
lieve that it has several distinct advantages over the methods ordinarily employed 
in this type of work Bj this method one is able to study the activity of individual 
muscles ivith a minimum of disturbance to the natural physiologic conditions of the 
muscle 

A survey of the experimental work of previous investigators showed that in 
general eithei one of two pioceduies have been employed foi the study of activity 
of individual muscles The eailiei and more frequently used method i\as that of 
attaching the isolated muscle to some form of recording apparatus Although a 
great amount of information concerning muscular activity has been compiled by 
means of this method, its limitations for the study of fatigue are well recognized 
The absence of circulation and nervous contact is sufficient to greatly alter the 
physiologic behai lor Realizing these difficulties, numerous workers have devised 
methods whereby muscular response may be recorded under conditions permitting 
an intact cii culation u ith or u ithout complete nervous contact Cannon and Nice,® 
Gruber,^'* “ ® Gruber and Fellows,^ Giubei and Kietschmei,® ilLley,® Gans and 
jMiley,*® Gans and Hoskins, and numerous other investigatois have used the cut 
tendon method This method involves the sectioning of the tendon of an intact 
muscle and the tying of the muscle bv means of a string to the apparatus in order 
that the musculai response may be recorded In some instances undue stretching 
V as prevented and in others little attention v as paid to it Expei iments with and 
u Ithout the cut tendon suggested to the authors that the techmc of tendon cutting 
usually resulted in disturbances difficult to control even though efforts u ere made 
to maintain conditions as normal as possible 

In order to prepare fatigued skeletal muscle foi glycogen analyses, a method 
Mas designed to study musculai fatigue under conditions more ideal due to the 
absence of any opei atn e treatment on the muscle used or on its attachments Those 
distmbanees to cii dilation and neiious behaiior caused by the stretching or ma- 
nipulation of the muscle neie preiented bj letaining the natural attachments of 
t ho miisLle The aftei -loading pi oblem m as eliminated in the same mannei 

Pi acedui e — The animals used for these e\pei iments u ere adult rats selected 
from the general l.iboi-atoi\ stock Sodium amj tal in doses of 6 mg per 100 "m of 
bodi M eight 11 as administei ed bi the mtrapei itoneal i oute This amount i\ as suf- 
fieient t o produce a satisfactoiy degree of anesthesia The extent of the superficial 


•From Dci>arUm.nt of Phjsloloffi 
for publlcatlozi Julj .t> 


iml^Tlit Ciaia Mclfire Station State Lnhersitj of Iona. 


S41 



842 


THE JOURXVL 01 L-VBOK VTORl VND CLIMC VI :JIEDICrNE 


reflexes was used as a ciiteiion of the depth ot anesthesia Additional amounts of 
anesthesia ueie injected from time to time, eithei by means ot the automatic ap- 
paratus built foi this purpose oi by aLuei sjuinge 

Break induction shocks u ere deliveied diiectly to the gastrocnemius gioup of 
one limb of the lat at the rate of 2 to 3 pei second The conti actions of the gas- 
trocnemius gioup weie lecoided on a slow-moving extension kymograph The 
stimulation uas continued until no appieciable amount ot shoitening could be de- 
tected The animal u as then i emo\ ed f i om the appai atus and the muscles excised 
and u eighed In some instances tlie tendon aehilles as cut and tied to the lecord- 
ing decice After-loading adjustments ueie carefully made In other expeii- 
ments the reeoiding appai atus uas attached to the toes and the tendon left intact 
Corrections uere made foi the calibiation ot the spring and magnification due to 
leverage 

Desctiptioii of Appai atus — The stimulating unit permitted the sending of 
break stimuli to the tissue in uniform mannei loi as many hours as desiied It 
needed no attention except an occasional biiishing of the meiciiij^ mth a damp 
camel ’s haii bi ush The unit u as opei ated bv a quai ter hoi se powei W estinghouse 
motoi governed bj' a iheostat The geaiing i\as so aiiaiiged that the motoi le- 
volved sixty times to one i evolution ot the diiim cai lying the stimulating contacts 
Such an aiiangement should minimize the eftect of slight laiiations in the house 
current By means of a rheostat, any desiied rate of stimulation could be effected 
between one stimulus every ti\ o seconds to one hiindi ed stimulations per second 

The lecoidmg unit consisted ot a Haiiaid reeoiding le\ei, an adjustable 
calibrated spiiug, and a kymograph The resistance of the Harvaid lever and two 
pulley^s vas added to the load The kymogiaph moved fiom IS to 24 inches pei 
hour and permitted about 1000 contractions to be recorded in a space of from 6 to 8 
cm The paper was adjusted so it moA'ed in a slight spiral fashion Such an ai- 
iangement permitted freedom from handling for as long as 20 oi moie hours The 
rat was fixed to the appai atus bA means of a modified femui clamp adjusted to the 
tibia A slit Ve of nu luoh in length aa as made in the slun oa ei the tendon and over 
the gastiocnemius, in oidei that the glass-shielded electrodes could be more easily^ 
pushed in place 

Pig 1 indicates the mechanics ot the stimulating unit The contact points -4, 
B, and G, aa hich aa ei e soldei ed to the di um, made contact Avith the mei ciiry' cups on 
the board, K The couplers A, B, and C, lepiesent the means of current departure 
from contacts made by the contact points of like letter Each contact point was 
made Avith an adjustable coupler, into aaIucIi A\as fastened a steel needle of the best 
quality^ Steel Ai'as used because of the lelatne absence of alloy’' formation Aiith 
mercury’’ Contact point, D, aa as similai to the otheis and operated in the mercury 
cup, L The explanation foi the A'aiioiis electiical contacts aa ill be given in the dis- 
cussion of Fig 2 

The diiim to which the contact points A, B, and C, Aveie fastened had a diam- 
eter of 160 mm , and Avas propelled bA"^ a belt, F, A\hich in tiiin opeiated on a pulley 
shaft haAuug a diameter of 10 mm The shaft iias the axis of a 160 mm diameter 
pulley upon Aihieh Avas placed a second belt to the motoi shaft, the diametei of 
which Avas 5 mm 
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A trip key G, y^as fastened to tlie dium in such a manner that it turned the 
ejclometei, E ’ Bj this airangement the total numbei of stimulations iias auto- 
matically recorded i, ir 

The ruhhei tubes, E, weie inserted into the board, K, and passed to a bottle, M 

They iiere for the puipose of permitting the coUection of mercurj uhich uas fre- 
quentlj brushed from the mereuiy cups The meicuiy as cleaned and used again 
Pig 2 indicates the airangement of the meicui’y cups on board, K, of Fig 1 
Drai\ ing X represents the ar rangement of the mercui j cups The cups in the outer 
rows had a diameter of 1 cm Each cup passed completely thioiigh the board and 



Fie 1 — The Ulmulatint, unit A. B C D contacts and their electrodes E rubber lubes F belt 
G cjclometer ke> H (jjclometer E contact board L mercury cup J/ mercury bottle 


isas plugged iMtli a coik stoppei contaimng a steel electrode as indicated in dial- 
ing r ot Fig 2 This arrangement made it possible to repair the connection to any 
cup if nocessarc , without anj disturbance to the rest of the board 

IMercuic cup, C did not pass through the board, but eras a moat 1 cm wide 
ind5 mm deep It nas also pioiided lutli a steel electrode horn the underside of 
till boaul 

Dr using Y represents the opposite side of the board indicated in X, and pie- 
si Ills the \\ irnig ot the iiu rciii s cups on board K 

It Mill be noted that had A ssas a composite of the 16 outer cups sshicli ssere 
111 the primars ciicuit Lead B ssas a composite of the inner ross of 16 cups sshich 
Wire mteimittint short circuiting Less in contact ssith one ot the secondars' poles 
of the inductoriuin Lead (' ssas in contact ssith the circular moat C, of diagram 
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X and was a constant shoxt cucmting kej to the otliei pole of the secondai j of the 
inductorium By means of -B and C the “make” cun ent was automatical!}’' shorted 
out The natuie of the intermittent short ciicuitmg keys, B, peimitted the 
“short” to be bioken in time to allow the “break” cunent to go through 
undisturbed 

The 1 evolving di urn, D, in diagi am X show s the maunei b} w Inch the shorting 
of the “make” was efteeted Contact was made w’lth B and 0 togethei before the 
piimaiy ciicuit thiough A was closed With the closing ot J. the “make” was 
shunted across the shoit ciicuit on the secondaiy and consecpiently did not reach 
the muscle Contact wnth the inteinuttent shoit ciicuiting ke} s, B, was broken be- 
fore A was broken Theietoie the bieak cunent went out ovei the secondaiy and 
to the muscle 




Fig 2 • — \ Top of contact board A primar> contact B intermittent short circuiting con 
tact C constant short circuiting contact D drum carrying contact points 1 Bottom of con- 
tact board A primary electrode B, intermittent short circuiting electrode C, constant short cir- 
cuiting electrode 

Fig 3 lepiesents the mannei by w'hich the animal was maintained foi activity 
and show's the electrodes in place 

The inset show’s the electiode in detail F, was the glass tubing housing the 
metal electrode The glass housing was diawn in a tapering mannei, C, ovei the 
entire metallic poition of the electrode Such an aiiangement peimitted the ad- 
justment of the tip, A, below the skin suiface without shorting on the skin oi sub- 
cutaneous tissue The diameter of the housing was one-fouith of an inch and pos- 
sessed a sufSeiently laige boie to permit the adjustment of the metallic electrode 
Aftei adjusting the metal the housing w'as heated and drawn to foiin a thin in- 
sulating covering over the metal 

The number 24 eoppei wiie, E, was soldeied at D, to a steel needle, B The 
needle protruded from the housing at A for about one-eighth of an inch The total 
length of the electrode was about G inches 

° The electrodes were held in place by a twisted rubber band, H, which permit- 
ted unhampered movement ot the eleetiodes The iiibbei band, E, was in turn 
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supported by an insulated fork, G, nbich ivas fastened to an adjustable stand 
^hen tbe electrodes Mere properly adjusted they appeared as indicated by I of 

° Fig 4 indicates tbe arrangement of the recording unit The string, 7, nhieli 
M as attached to the foot by a pm hook passed o\ er pulley 1 , and m as fastened to the 
recording lever 1 cm from the fulcrum A continuation of the string descended 
from the recording lever and passed over pulley 2, and i\ as attached to a calibiated 
spring, A The calibration n as equal to 1 gram per mm The spring m as initially 
set biTthe fixation of set seren , D, and the adjustment of the clamp X, so that the 
muscle Mas alMays after -loaded Mith a load amounting to exactly one-half of his 
OM-n M eight The set screw, D, was then released 

It Mill be noted that the fixation of all parts of the recording apparatus em- 



Fig 3 — Adjustment oC animal to apparatus A Steel electrode point B steel needle 
C glass insulatint, slialt D soldered joint between copper wire and steel electrode E copper 
wire F glass Shalt G electrode support H rubber band 1 electrodes In contact with animal 
J string between animal s loot and recording unit K clamp holding Ubia 

phasized rigiditj The shaft, C, upon Minch the entire mounting took place Mas a 
three quarter inch bore steel pipe anchored to cement ceiling beams and to the 
cement flooi 

The recording level measured 15 cm from the fulcrum to the tip of the paper 
Milting point, with the string set 1 cm from the fulcrum Tbe smoked recording 
paper was operated bj tMo Hanard drums accommodated Mith a “ticker” for 
blow speeds The length of the paper was measuied so as to permit one complete 
reioliitioii in about file hours 

The adjustment of the amni il to the apparatus is shown in Fig 3 "Wlien the 
ilectrodis Mere piopcrh placed one nas thrust into the gastrocnemius muscle and 
the other m as inserted into the tendon Achilles The leg m as held m place by the 
clamp K . M Inch m as attached directlj to the tibia The oul j operatn e work upon 
the annual occurred line uid amounted to a skin slit about one-half inch in leimth 
and the separation of the subcutaneous fascia as Mell as the bone fascia, so that the 
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tibia as leadily accessible Caie i\as taken not to iniuie anj bloodvessel Care 
was also used to insiii e the absence ot anj othei sti uetui e in the clamp except bone 
The clamp, K, v\as iigidly fastened to the uoik table and had absoliiteh no flexi- 
bility 01 vibiatioii 

It IS extiemelj essential to note that the tendon was not cut and that the set-up 
was 111 the uatiiie ot an eigogiaphic technic so aiiaiiged that the after-loading 
of the muscle was taken caie of bj' the natuial anatomical aiiangemeut of the 
bony levels Such an aiiaugement was emphasized because ot its phjsiologie 
natuialness 

The stung, J was fastened to the toot bv a inn-hook which was always thrust 






L_-> 



Figr 4 — Recording unit I spiing B string attached to lecording unit C =>i-inch bore 
pipe D after loading screw J string as it p isses from animal to apparatus AT adjustable clamp 
1, pulley 3, pullea 


Table I 

A SUilMARV OF THE KiLOGKAM AIeTERS OP WOBK DONE PeR GRAW OF AIlJSCLE BY THE AUTHOR’S 

cxD THE Cut Tendon itETHODS 


VUTHOR’S aiETHOD CUT TENDON METHOD 


1 38 

0 0262 

5 30 

0 0290 

3 28 


1 72 

0 0631 

2 70 

0 0285 

2 80 

0 0617 

2 55 

0 0527 

0 71 


2 555 

0 0119 


Aterage 
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thiougli the miclclle phalangeal joints of the toes The sti mg n as the best quality 
20 pound test silk fish line It u as suspended from the ceiling a\ ith a 20 pound 
Height foi miiety-six houis before use m oidei to take out all of the “stieteh” 
H hich it might have had 

COXCLUSIOXS 

A method is described for studying the activity of the intact skeletal muscle of 
the anesthetized rat nhich permits much moie HOik to be done by the muscle thau 
Hhen the usual methods aie emplojed This method permits one to retain the 
natuzal attachments of the muscle and thereby minimi/e disturbances caused by 
such conditions as ovei -stretching cln mg tempeiatuie changes and inter feiences 
inth the circulation and nerve contiol A comenient automatic stimulating unit 
IS described ivliieh peimits a h ide range in the choice of intensitj and fiequencj'- of 
the stimulus Most of the mateiial recpiired can be assembled fiom that usually 
found in a phj siologie laboiatoi j 
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A HISTOCHEMICAL SIBTHOD FOR THE DETECTION 
OP CHOLESTEROL* 


Hardy W LarisON, Pn D , New York, N Y 


"PRACTICALLY all oi the uumeioub steiol coloi leactions aie based ou the use 
of such auhjdrous leageuts as aiseuic tiichloride, acetic anlndiidc, oi sul- 
phuric acid Accoidiug to Roseuheim' the chioiiiogeuic propeities of steiols in the 
piesence of stioug acids is due to the toimation of earboniura salts which aie 
coloied The coloi s piodueed aie tiansitoii aud aie dischaiged in the piesence of 
moisture Eithei the Salkouski oi Liebeimaun-Biiiehaid reaction in 11111011 con- 
eentiated sulphuiic acid is used, is made the basis foi most histochemical methods 
foi the detection of eholcsteiol Thei aie all unsatisfactoiy, as the lapid play of 
coloi s IS difficult to folloM under a iiiicioscope, and the stiong acid destioj s the sec- 
tion 11 ithin a vei v shoi t time 

The phj'sical chaiacteristics of cholesteiol pieclude the possibility of the find- 
ing of a dye which mil stain cholesteiol iiithm the cell Pat soluble di es are sur- 
piisingly fell 111 uumbei and unsatisfactoiy foi the puipose Unfoitunateli , 
stable chemical compounds of cholesteiol iiliich could be foimed, ai e pi acticallv all 
coloi less Steiule aud Kahleubeig- desciibe a dark broiin substance toimed bj^ re- 
action 111th antimony pentachloiide This is an addition pioduet of cholesteiol 
and antimony pentachloi ide hanng the tormula C.7H4r.O SbCL The 1 eagent used 
in the following method consists of a 25 pel cent autiniouj’’ pentachloride solution 
m chloroform, to which a feiv eijstals oi antimonj'' tiichloiide have been added in 
01 der to 1 emove anj' fi ee chlorine 

The proeeduie is as follows The section is tiansfeiied to a slide, aud blotted 
caiefiilly thiee times mth filter papei It should not be absoluteh di3’’ Tieat 
with 1 or 2 drops antimonj' pentachloiide leagent A dark biown coloi develops 
instantly wherever the 1 eagent comes in contact mth cholesteiol or its esters Al- 
low the excess 1 eagent to evapoiate The white powdeiy substance ivhieh some- 
times foi ms, disappears on blowing the bieath oier the slide Wash with 1 01 2 
drops elilorofoim, and mount in gljcerol Unsatuiated fatty acids are stained a 
light 01 auge, and may thus be diftei entiated from the dark bi ow n of the cholesterol 

In veil thin sections containing onty tiaces of cholesterol, the fumes of an- 
timonj' pentachloi ide ma be used moi e satisfactoi ily than the ehloi ofoi m 1 eagent 
A small glass lod is dipped in antimou3 pentachloiide and then held oier the sec- 
tion until the pentachloiide fumes have thoiouglil3 peuetiated the tissue This 
obviates the iiecessit3 of using chlorofoim which may 1 emove tlie cholesterol 
Aftei the brown coloied cholesteiol compound has formed the section may be 
washed with a drop or two of chloiofoim, and the washings remoied fioni the slide 
b3’^ means of filtei paper 

' •From the Biochemical Laboratorj of the Metropolitan Life Insurance Co 
Recei%ed for publication Jul> 15 1932 
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The blown compound of cholesterol is not readily soluble in choloioform It 
does, howevei, dissohe slowl>, juelding a deep purple coloi If the section is 
mounted in chloroform, the deep blown slowly takes on a purplish hue, an 
thereby furnishes a further differentiation between cholesterol and unsaturated 
fats men mounted in glycerol, a green brown color develops There is no evi- 
dence of the color fading, even when the slide is exposed to sunlight for days 

The above proceduie furnishes a rapid method foi the detection of cholesteioi 
in the various regions of the section Unfortunately, it does not demonstrate 
cholesterol within the ceU The cell wall is eithei ruptui ed in the process, or there 
IS a gradual diffusion of the coloring matter w itliin the cell 


BEPERENCES 

1 Eosenheim.O Specific Colour Reaction for Ergosterol, Biocbem J 23 47,1929 
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THE EXPRESSION OP HEMOGLOBIN CONCENTRATIONS 
ON A MOLAR BASIS* 


Robert D B vrnard, S B , M B , Chicago, III 


T he adoption of a uniform method foi the expression of hemoglobin values, m 
terms of grams of this pigment per hundred cubic centimeters of blood, may he 
considered an advance over the arbitrary “percentage of normal" values com- 
monly employed Through the medium of gram percentage, w e may offset the dif- 
fering standards emploj ed by the hemoglobinometers in common use, and, pro- 
nded these have been accuratelj’^ standardized, we may correlate the results with 
different instruments and m different laboratories The disadvantage of the ‘ ‘ nor- 
mal peicentage" reading has been pointed out ‘ 

Like all chemical substances present in blood, hemoglobin concentrations have 
a normal range rather than a normal fixed point, this range varjang wutli various 
cinironmental factors Whereas hemoglobin determinations in themselves are 
probably of more \alue than an isolated ervthrocjde count, and repeated hemo- 
globin determinations, performed under identical conditions of blood dilution may 
be useful in following the course of hemorrhage or treatment we have onlj one 
index as to the ldentlt^ ot blood dilution , a simultaneous red count 

The classification of anemias into maciociktic and hj-pochromatic larieties 
places moie stress tlian eicr on an accurate delineation of the ratio of pigment to 
coi pustulai stroma This is possible onlj where we has e the hemoglobin concen- 
tration and the cn throe etc count at hand and much discrepancy between im esti- 
mators might be asoided if then “normal’ hemoglobin salues weie recalculated to 
ail erstlirocste count ot fise millions This is m effect a color index calculation 
Am ni i rked \auation in the color index is significant of ors throblastic patholo^s 


•Prom the L,iborati>r} of Clinic il PiOiolocj. of tin Chic 11.0 Free 
IMrlm. lu of I'hi -loU Si (f Ihi ( hie i„o Medical hrec Dispen^arj and the De- 

Picclcctl fur t>ul)lit ilion Jul> 1, 1*32 
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eithei the lack of adequate substances essential in niatuie coipuseular synthesis 
(high coloi index) oi thosenecessai^ toi pigment toi luation (Ion eoloi index) 
Ageneial lecogmtion ot the utility ot tlie coloi index is exemplified by the fact 
that the arbitral 1 “lOOiiei cent” has peisisted E\en in the nenei toimsofhemo 
globinometei s theie is designated some paitieulai concentiation of the pigment 
to coiiespond nith 100 pei cent (excepting Haden’s hemoglobiiiometei ) Theie 
has been anothei , pei haps moi e potent reason for the i etention ot this lattei figure 
Foryeais, in oui coiiises in plnsiologc and biochemistiy ne ha\e tiied to engeuder 
into oiu students, the piopiieti and necessitj foi accuiate hemoglobin designa- 
tions, only to see these same students, dining then clinical j eais and inteineships, 
fall back into the fallacies of 100 pei cent on no scale nhatsoei ei 

For these leasous we have adopted the polici of allomng the 100 pei cent to 
become 100 deeimillimolai that maneuici “100” becomes a ponderable fig- 
ure Subsequeutlj Aveij- and Hastings^ (1931) pointed out the facility ot ex- 
piessiiig coucentiations ot othei blood constituents on a molar basis In the ease 
of hemoglobin theie is paitieulai legitiniac> foi such expiession "Wlieie the pins 
lologie role of a substance is as ivell undeistood as is that ot hemoglobin, molecular 
designations gne an immediate insight into the coucentiations of those substances 
ivith which hemoglobin is identified Foi instance, blood containing 100 deeimilli- 
molai hemoglobin is 100 deeimillimolai in non oxjgen capacity and hematm as 
weU (Table I) It lemains to be seen nhethei the deeimillimolai basis of expies- 
sion IS equal in exactitude to the giain peicentage basis and nhethei it is a conven- 
ient figuie foi the calculation of coloi indices of human blood 

Tcble I 


EQUU ILEXTS 01 100 DECIillLLIilOLCR HeMOOLOBIS IN CONCENTB VTIONS OP 


HEMOGLOBIN 

HEMATIN 

IRON* 

0 OP CO CVPACITY 

GRAMS 1 
% 1 

1 

ARBITRARY % 


MOLVRITA IN 

DECIMILLI 

MOLS PER 
LITER 1 

GRAMS 

% 

MOL.ARITr IN 

PECIMIL 

LIMOLS PER 

LITER 

\OLTJMES 

% 1 

1 

MOLARITY IN’ 
PECIMIL 

LIMOLS PER 

LITER 

16 67 

Dire (old) 121 1 
Pleisclil 105 5 

Talquist 105 5 

Dare (new) 104 9 
Barnard 100 0 

Newiomer 98 0 
Sahli 96 3 

0 6390 

100 

1 

! 

0 05546 

100 

1 

1 

1 

22 4 

100 


Hemoglobin difteis from most pioteins in pioviding excellent ciiteiia foi the 
determination of its inoleculai weight Of these eiiteiia we have 

1 The 0 X 1 gen 01 cai bon monoxide combmmgponei Since the latio is ahiajs 
one mole of eithei of these gases to one mole of hemoglobin n e maj base a deteimin- 
ation of moleculai equivalenci on the amount of oxygen oi caibon monoxide ehem- 
leally combined 

2 One molecule of hemoglobin can contain not less than one molecule of non 
Fiom its non content, Baieioft and Hill have calculated a minnnura moleculai 
weight of 16,669 
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3 Osmotic pi essiii e detei mmatioiLs by Adau== (1929 ) , sedimentation veiocitj 
studies by Siedberg and Nicbols*^ (1927) and determinations of diftusion con- 
stants bj Kortbiup and Ansoid"- (1929) baie led to a calculation ot the actual mo- 
lecular weight ot hemoglobin as being toui times that lepoited by Hutnei and 
Gausser” (1907) tiom then osniometei studies Tlieie is appaienth an associa- 
tion of ioui piosthetic ladicals with globni in the tormation ot the molecule, but 
the equivalent weight, tor piactical pm poses may be taken as 16,b70 

4 Gonant" (1923) and Gonant and Fieser’ (1924) have shown that hemo- 
globin mat be titiated electrometiicaUj with potassium feiiicyamde One iron 
equivalent of hemoglobin w ill reduce one mole ot the ovidizing agent The oxida- 
tion of hemoglobin to cj anmetliemoglobiii is easilj follow'ed potentio metrically and 
in this laboratoii the method has been applied to the estimation of hemoglobin in 
blood (Fig 1) 



Fig 1 — niectroinetnc titration ot hemoglobin in blood One cubic centimeter of blood 
containing 70 decimillimolar hemoglobin was centrifuged to throw doun the corpu&cles The 
serum was discarded and the cells were hemolyzed with lO c c 0 1 per cent XaCN solution This 
was transferred to an electrometric titration \essel 10 cc of eth>l ether was added and the 
sample titrated with 100 decimillimolar K:iFe(CN)a solution Stirring was effected b> a nitrogen 
inlet tube 

The abcissa represents deciinilHmoIs of ferrioanide X 10 * added ordinates are potentials 
against a bright platinum electrode on the saturated KCl calomel scale 

5 The henidtm content of hemoglobin, with our present exact knowledge of 
the constitution of hematm raaj be used as a basis foi estimation of the molecular 
equivalenej of tlie lattei 

In place ot these fi\e cnteiia foi the moleenlai concentiation of hemoglobin 
solutions, we ha\e ouh one ultimate criteivon foi the gram peicentage of such solu- 
tions, this di pending on an accurate determination of the dry weight of the sub- 
stance In such a procedme there is alwacs the question of (1) inadectuate drj- 
mg, (i) too extinsue dicing with decomposition of the molecule, (3) the ideiititj 
ot the globni moietc and (4) admixtiue witli other substances Ilemoglobin is a 
hjdratcd proton and one wondei-s whctlier it will jield this water, chemicalh com- 
bined oi phisic dh associated without dissolution The globm fraction makes up 
96 Per cult of (Ik molecule, aiul its constancy of composition is open to doubt, 
I’ inaih , ,t is CO tain that tho^c pupal itious of hemoglobin winch were used to de- 
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teimiiie some of the phj'sieal <mcl chemical piopeities of tlie pigment, iieie not iso- 
eleetiie, but actually sodium and potassium hemoglobinates 

On the basis of the MOik of ButteifieUl who gives the peiceutage of non in 
human hemoglobin as being 0 0334 pei cent and collecting foi the amount of potas- 
sium i\ Inch w ould ha\ e been associated n itli pieparations ci j stallized at Ph 7 4, m e 
may take the coneentiation of a 100 deeimillimolai licmoglobin solution as being 
16 67 pel cent This is a com euient figuie, since it is an aliquot ot 100 and should 
it be taken as the 100 of a hemoglobmometei scale (Baiiiaid,^ 1932), the conveision 
ot glams to decimillimols oi vice veisa is accomplished simplj bj niultipljing oi 
dividing by six 

Tvble n 

Hemoglobin Akbitkari Norm \ls for Color Index Detebminatiov Eec^vlculated 
TO A DeCIMILLIMOLAR B ISIS 

(100 DZCIMILLIMOL.1R = 1(J 07 GILVMS OP UEMOOLOBIN PEP nUNDRED C C OP BLOOD) 


HEMOGLOBINOMETER 

stvndvrb 

MCTUOI) 

DECIMILEIMOLUI 

rieiselil Jliescher 

Oaj hemoglobin 


94 S 


Tailqmst 

0\) Iiemoglobin 


04 S 


Dare (nev) 

Ov'j hemoglobin 


90 0 


Barnard 

CjTuhenntin 


100 0 


newcomer 

Heuntm 


101 6 


S thh 

Hcuntin 


103 8 





Aver ige 

9So 

Authortties 





Haden 


0, t ipaeifi 

03 6 


Barnard and M oollej ‘ 


Cl Tuhematin 

07 0 


Wintrobe* 


HeniTtm 

06 4 





Average 

Oo 0 


^Unpublished results 

Calculated from data on mean corpusculai concentration and mean corpuscular ^olunle 

( 1931 ) 


We must next inquire into the pioximitv of the 100 deeimillimolai figure to 
the actual hemoglobin content of those samples of human blood vhich aveiage five 
million led cells pei cubic millimetei Heie theie is recourse to data m the hteia- 
tuie as veil as to the "lOO” calibiations of those hemoglobinoraeteis which are 
used in the calculation of coloi indices It is quite obvious fi om Table II, that the 
100 deeimillimolai value, taken as the hemoglobin coneentiation to conespond to 
100 pel cent of eiythrocj’tes, piaetically coincides with other values in use and for 
' that leason its iiniveisal adoption is advocated 

SUMVIARX AXD COXCLUSIOXS 

It IS suggested that the aibitiaiv 100 pei cent scale of hemoglobin designation, 
as oicliiiaiily emploj ed ioi the calculation of color indices, be leplaeed bv the pon- 
derable deeimillimolai scale One bundled deeimillimolar eoiiesponds to 16 67 
"in. pel cent of hemoglobin and is appioxiniatelv equal to the average concentra- 
tion of the pigment in noimal adult human blood averaging five million led cells 
pel cubic milluneter 
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AN INSTBU3IENT FOR THE RAPID PREPARATION OP POTATO 
CYLINDERS FOR DIAGNOSTIC CULTURE PURPOSES* 


Stuart Germain, DENMnEB, Colo 


'T'HE use of potato cylinders for cultme medium m bacteriologic practice dates 
back almost to tbe inception of bacteriology, yet this medium bad not, until re- 
cently, proved of sufficient public health interest that the preparation of large 
numbers of cylinders from potatoes occupied an importance beyond that "which 
could not be fulfilled by the ordinary laboratoiy equipment, such as a cork borer, 
and a small knife W ithin the past few years, ho-w ei er, the potato cj Imder has oc- 
cupied a more important practical aspect in serving as the basis for a simple and 
lapid culture method for the diagnosis of tuberculosis in cases negative micro- 
scopically by the smear test t Numerous requests foi information regarding a 
suitable potato c} hndcr cutter prompted this brief description of an instrument 
dti ised and prepared by Mr Sam Poliak for use at the National Jewish Hospital 
at Dou\ er about five > ears ago 

The instrument as shown m Fig 1 is prepared tiom a piece of hi ass tubing six 
Indus l ong and five eighths of an indi in diameter This size tubing cuts potato 


S’* f Department, National Ji.«isli Hospital it Den\er 

UcceUed tor publication August 1 1932 uen\er 
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cylindeii, suitable for the cominoulj used si\ b\ hve-eigliths inch bacteiiologic test 
tubes If desued the cuttei cau be laade of anj size biass tubing suited to cutting 
potato cjdindeis to be used in any size bacteiiologie test tubes The lowci cuttmg 
edge IS sliaipened siiuilai to that ot the usual toik boiei and leuiains in tubular 
foini foi about oue and oue quaitei inelies after wIiilIi the tubing is cut to oiie-half 
dianietei foi about thiee inches giadually tapeiuig again at the top to the full 
diametei of the biass tube uhere the inserted haid wood handle cut on a slant and 
fastened with a small sciew to the brass tube acts as an ejcctoi ioi the cut potato 



Fie 1 


cyliudeis About tw o inches above tlie cuttmg bottom edge a spiiiig steel blade is 
bolted to the half diameter biass tubing tor the purpose ot hah mg the potato 
eylmdeis as they move up m the pioeess of cuttmg The nut and bolt clamp on 
tlie back of the spimg steel cuttei serves the purpose of adjusting this blade at any 
level desued bv the technician Aftei the instrument has been suitabh piepaied 
the brass tubing is finally nickel plated to pi event eoiiosion and the haichvood 
handle is shellaced oi vainished if desired Properly cleaned and peeled potatoes 
after belli" suitably sized by cutting paiaUel pieces fiom opposite ends can be di- 
vided mto°halved cylinders about as quickly with this appaiatus as t le opeia oi 
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can raise and lo%\er his hand The potato for cutting is placed on a clean boaid 
covered with a suitable lubber pad %%hieh selves to piotect the cutting edge of the 
potato cylindei cutter Any mechame iMth a feis tools and the necessary material 
can readily prepare a numbei of these cutters within a short time If properly 
handled and cleaned after each use they may ser^e for a period of several yeais in 
our experience 


A GRAPHIC 3IETHOD OP DETERMINING CERTAIN NTJilERICAL 
FACTORS IN METABOLISM* 


“W ALTER Goldpvrb, B S , New H\ves, Coxx 


T he principle on nhich this method has been based is the same as that found in 
the papers of DuBois (1924) and Miehaebs (1924) The determination of the 
nuineiieal factors in metabolism m ilichaehs' paper involves the use of tn o charts. 



MV ha\c found it possible to obtain the same factors more leadilj using only the 
simpler of the tv 0 charts (Pig 1) 

If the urman nitrogen (m grams), the total ovcgen consumption (in hters) 
and the total lespuator^ quotient are known we can obtain all the factois as fol- 
lows The point P IS obtained on the chart iioin the total respiratorc quotient and 


nr inar\ -nitrogen (in grams) 
the ratio — ■ — — 


owgin loiisnnipfion (in hters) 


The c done \ alue of one liter of o\v gen 


•I roni Oie Ckp irtimnt of Pl>^slolo^.^ School of Wediclr 
P for public m. 11 VubUit 1 1J32 wchlclr 


'VMe LnUersiU 
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used foi the niiAtuie of foodstufts is obtained by piojectmg P on the light side of 
the triangle paiallel to the solid oblique lines dran n through the tiiangle The pei- 
centage of the o\} gen used ±oi protein is i ead oft the ^ ei tieal scale on the left of the 
tiiangle A line diawn thiough the uppci veite\ of the tiiaugle and P will inter- 
sect the lespiiatoiy quotient scale at the base at a point equal to the nonprotem 
lespiiatorj' quotient Now 

% O. for protein X 4 4So 

(1) % calories from protein = 

taJories per liter Oj 

(2) % calories from carbolij drate = 

(too — % cal from protem) (9c lal from larboli^drate at nonprot EQ) 


100 

(3) % calorics from Pat = 100 - (1 + 2) 

The onlj change made in Fig 2 ot Michaelis’ papei is the line diawn thiough P and 
the upper vei te\ of the triangle The constants used ai e the same 

Poi purposes of demonstration the same example used in Michaelis’ paper is 
N 

chosen The ratio — has been taken as 0 090, and the R Q at 0 824 
Oa 


9<> 0- for Protein = 33 o 
C ilorus per liter O. = 4 001 
o3 0X4 48o 

% cal protein = = 31 I 

4 601 

nonprotem E Q = 0 S50 

48 5 

9o cal carbohydrate = (50 7*) =24 6 

100 

9o cal fat = 100-(240 + 515)=23 9 
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VINCENT’S OEGANISMS, Pathogenicity of the Eusiform Bacillus and Spirillum of Plaut- 
Vincent, Uchtenherg, H. H , Werner, M., and Eueck, B V J A il A 100 708, 1933 

Attempts at producing lesions m anj way similar to those commonly attributed to the 
action of the Plaut Vincent organisms by injecting pure cultures of fusiform bacilli into 
areas of traumatized tissue in guinea pigs ivere unsuccessful 

The fusospirochetal organisms were found in 45 4 per cent of tonsils removed from 

108 children 

In the same children these organisms were found in 01 per cent of the membranes that 
formed over the tonsillar beds after tonsillectomy, and usually in greater numbers than in the 
tonsils themselves 

The organisms nere found constantly in smears of the membranes that formed over 
traumatic ulcers produced in the mouths of guinea pigs 

Neither the injection nor the local application of sulpharsphenamine hindered the ap 
pcaranco of these organisms in the lesions in the mouth of guinea pigs or hastened the heal 
ing of the lesions 

feiateen consecutiie cases of severe ulcerative stomatitis in children all healed in some 
four to seven day s u ithout treatment This compares favorably with the reports of cases 
treated with i arious drugs and other forms of treatment 

The value of diagnostic smears for Vincent's organisms as a means of establishing a 
pathogenic relationship of those organisms to a suspected lesion is questioned 


SPINAIi PLUIDS, Cell Count and Encapsulation of Brain Abscess, Woltman, H W 
J A A 100 720, 1933 


Abscess of the brain presents a highly varied clinical panorama that cannot be reduced 
to a Simple formula Each case is a Ian unto itself The problem calls not only for a diag 
nosis but also for decision as to when the abscess shall be drained Awaiting the optimal 
time moans a better capsule and a liquefied interior, and consequently better drainage, it 
means less virulent organisms and greater immunity, and hence less danger to the patient 
The risk of performing spinal puncture in cases of abscess has probably been oi errated, 
and thus physicians haie been depnied of information that might be helpful 

After in\ asion of the brain has taken place and the formation of an abscess gets under 
way, the number of neutrophils in the spinal fluid becomes absolutely and relatively reduced 
The persistence or reappearance of ncutrophiJes suggests that encapsulation is not pro 
grossing favorably 

An appreciable number of neutrophils may indicate extension of the abscess or close 
proximity of the abscess to the ventricle 

A prcdoniinance of neutrophils in the spinal fluid was scon in cases in which operation 
was performed unncccssanlv or which ended fatallv 

A small number of lymphocytes would seem, on the whole to indicate better encapsula 
turn, greater resist intc, and a smoother convalescence after operation 


VACCINE THERAPY, A Study of Pathogen Selective Cultures in Eelation to, Boemer P 
and SoUs-Cohen, M. Vm T Clin Path 3 123, 1933 ’ ’ 

V senes of 40t p ithogcn selective cultures from 130 patients were studied 

In inanv eases the isolation of the more important pathogenic organisms was aided bv 

.mU.r u l l “ f patient's fresh, whole, u.agul ible blood upon the less important 
imi t>rt-uui ibK nonv uUuf^Anic ort, i»U>oriant 

8 j7 
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Information iias obtained regarding the prcscuLe or absence of bactericidal substances 
in the patient ’s blood for the c arious organisms isolated 

In about 11 per cent of the eases organisms Mere isolated uhich uoiild ha\o been missed 
hy the ordinary methods of culturing 

A basis IS provided for selecting the organisms to predominate in an autogenous vaccine, 
on the assumption that the organisms which grow in the patient’s fresh, whole, coagulable 
blood arc of most importance to the individual 

P TTJLARENSE, A New and Simplified Medium for, Bhamy, B W Am J Clin Path 3 
121, 1933 

Formula of dehvdrated “Bacto Cvstiuc Heart Agar” (Difco) 


Beef Heart, infusion from oOO gm 

Bacto peptone 10 gm 

Bacto dc\trose 10 gm 

Sodium chloride 5 gm 

1 cvstine 1 gm 

Bacto agar 15 gm 


Reaction P,, GS (The reaction m iv ringc between bS and 7 3 but b S gave the most 
luxuriant growth ) ' 

Both the Bacto cvstine heart agar ind Bacto hemoglobin can be obtained in dehvdrated 
form as a stock supplj 

ifethod for preparing 500 e c 

(A) “Double Strength Agar” — Dissolve, bj boiling 2S grams Bacto cjstine heart 
agar in 250 c c distilled water Sterilise tor tvventv minutes at 15 pounds’ pressure (250° F ) 
The sterile agar will bo dark in color (chocolate agar) 

(B) Dissolve 5 grams Bacto lieiiiuglobin in 250 ec distilled water and strain through 
gauze to remove anv largo uudissolved particles Sterilize tvventj nunutes at 15 pounds' 
pressure 

(C) Cool both of the abov e sterile solutions (A and B) to 50° to b0° C and mix Dis 
pense in sterile test tubes or other containers I/sc strietlv aseptic conditions Incubate to 
test stenlitj 

AG&BDTINrNS, A Study of O and H Agglutinins in Typhoid and Endemic Typhus Fever, 

Kemp, H A Am J Clin Path 3 135, 1933 

Alcoholized E typhi were used as O agglutinogen in agglutination tests carried out 
serially in six cases of tvphoid fever Positive agglutination was observed earlier than is 
usually obsorv ed in the Widal test 

Growth phase selected O agglutinogen was positivelj agglutinated later than is usually 
found in the Widal reaction 

Formolized growth phase O agglutinogen was agglutinated even later than untreated 
growth phase selected agglutinogen and at iiiucU lower titers 

Both 0 and H agglutinins w ere found in the sera of tj phoid paratyphoid v aecinated 
individuals The same individuals did not have O agglutinins prior to vaceiuatiou 

Both O and H agglutinins were found in the sera of individuals suftenng with acute 
exacerbations in chronic arthritis 

Both O and H agglutinins for B proteus X 19 w ere found in the serum of sev on cases 
of endemic typhus (north Texas) 

SEPTICEMIA, In the Newborn, Dunham, E C Am J Dis Child 45 229, 1933 

Septicemia, in spite of the general impression to the eoutrarv, is an important and rola 
tively frequent cause of morbidity and mortalitv in the newborn Blood cultures should 
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al^ ays be taken hen a nen born infant becomes ill and the diagnosis is obscure K the cause 
of the illness is determined earlj and transfusions of blood as iscll as other treatment are 

gi\cnj a number of these infants ma'v recover 

Thirtj nine cases of septicemia in newborn infants occurring in a period of fiie years 
in the New Hacen Hospital are reported The final diagnosis, based on the growth of or 
ganisms from the blood, was usually corroborated by clinical, and, in many cases, by post 
mortem examination The commonest organisms found were the streptococcus, the staphylo 
coccus and B coli 

Clinically septicemia due to the streptococcus seems to differ from other types of septi 
cemia by the absence of yaundice and bleeding, b\ the less frequent enlargement of the 
spleen and by the more frequent appearance of cutaneous infections, omphalitis, peritonitis 
and meningitis “Streptococcus septiccima incanably had a fatal outcome 

In the cases of septicemia caused by the staphylococcus or by B coli, on the other 
hand, jaundice was a common sc mptom, occurring in more than one half of the cases in both 
groups Bleeding took place in about one half of the cases in the staphvlococcus group and 
in about one third of the eases in the B coli group The spleen was frequently enlarged (one 
half or more of the cases) in both groups Anemia, howecer, was less common in staphylo 
coccus septicemia than in that caused by the streptococcus and B coli Infection of the 
urinary tract was found only in cases of B coli septicemia Staphylococcus or B septicemia 
was not invariably fatal 

MALARIA, A New Method for Staining Thick Tilms, Chorine V Bull Soc Path E\ot 25 
651, 1932 

Dry at a low temperature Fix in 10 per cent commercial formalin until dehemoglobina 
tion is complete, three to fifteen minutes Wash Treat with a solution consisting of 3 c c 
of Lugol in 100 c c of a 2 per cent solution of potassium iodide, for three to li\ e minutes 
Wash &tain in Gienisa, 2 drops to each 1 c c of hard tap water, for one hour The formalin 
dehemoglobinizcs and fixes at the same time It is ad\ isable to add calcium carbonate to the 
formalin, to neutralize acidits The optimum Pn is 7 3 to 7 5 


BILIE'CrBIN, SEEXJM Relationship Between the BUiruhin Content of Serum From Different 
Types of Jaundice and the Icterus Index of the Serum After Removal of Proteins, White 
F D Bnt J Exper Path li 17, 1933 


The residual icterus index is the name gi\cn to the icterus index when determined on 
serum from which the proteins ha\e been remoied by precipitation with alcohol 

It has been show n that in serum artificially rendered icteric by the addition of bdimbin 
the residual icterus index is directly proportional to the bilirubin content in mg per 100 c c 
the ratio being approximately 6 to 1 ‘ 

Results base been obtained indicating that within the limits of this in\ estigation, this 
relationship ilso holds for the serum of normal individuals and of jaundice cases of henio 
Ivtic ongin, but docs not hold for other types of jaundice 

The ictcnc ratio of serum is defined as the ratio of the icterus index to the residua 
icterus index 


In normal serum and icteric serum of hemoKtic origin this ictenc ratio has been fount 
to )L generalh less than 1 J, whereas in all other jaundice eases investigated it was almosi 
invariably much higher Since this ratio is eas.lv and quieklv determined, it ,s suggestet 
that in eases ot latent or slight jaundice ,t might prove of assistance in differentiating suel 
cases into ‘ hemolv tic ” and “ nonlicmolv tie ” categories A further differentiation tf the 
meUioi" ‘ --J t'P- '-s not been found possible bv the 

and that ,1a normal range „ at least 0 3 to 1 0 n.g and pos.blv 0 3 to 1 3 mg per 100 e e 



860 


THE JOUR^rVL OF L-VBOR VTOUTt VND CLIMCVE MEDICllsE 


PNEUMOCOCCUS, Studies of the Skin Beactions to the Specific Soluble Substances of the 
Pneumococcus Types I and H. Alston, J M., and Lowdon, A. S K Brit J E\pcr 
Path li 1, 1933 

In 281 persons ^sUo had not recently suffered from a pneuinoeoeeal infection, stusitue 
ness (increasing with agcl to intrauitaneous injection of pneumococcal S&S tjpe II nas 
found in 63 per cent 

Reactors retested after li\o to tnclxc months were still sensitive in 92 per cent of cases 
Repeated tests at short intervals ahiavs produced a decrease, and in some cases a com 
plete loss of sensitiv eness 

In animals and human beings aetivclv or passivelv iininunizecl to pneumococci no im 
mediate reactions could be produced bv SSS of homologous tjpo In rabbits, however, 
vaccination caused the development of a delaved form of reaction to the carbohydrate 

Shin sensitiveness (for immediate reactions) to the pneumococcal type specific carbo 
hydrates and circulating serum antibodies can each occur independently of the other and this 
work does not support the suggestion that the sKin rcations arc associated solelv with the 
recovery from pneumonia 

In the normal persons tested wath intracutaiieous injections of S S S type II a con 
siderable proportion showed as well as, or independent of, the immediate reaction, a delayed 
reaction This was also found to bo much more frequent in the older persons 

PELIiAGRA, Erythrocytes In, Turner, B H. Am J M Sc 185 381, 1933 

Using the most accurate available methods, crvthrocvte counts and determinations of 
hemoglobin and percentages of packed red cells have been made for 70 bloods from 50 pa 
tients with typical pellagra 

Of the pellagrins 56 per cent showed no appreciable anemia, lb per cent slight or ques 
tionable anemia, 12 per cent showed moderate anemia and 12 per cent a severe anemia, while 
4 per cent showed an eatromelv severe anemia 

Two thirds of the patients who died showed no anemia according to the methods and 
standards used 

Among those with severe anemia, other diseases which might have caused anemia were 
common 

Patients who suffered from diarrhea did not appear to be more anemic than those with 
out diarrhea 

The influence of dehv dration in obscuring anemia is discussed 

Anemia, when present, was definitelv of the cholorotic, normoov tic, or microcvtic type, 
and in no instance of the macrocytic tvpe 

Of the pellagniis 34 per cent had erythrocytes with corpuscular hemoglobin concen 
tration less than normal, while for 6b per cent the concentration was within the normal range 
The average size of the red cells tended to dimmish in proportion to the severity of the 
anemia, contrasting with the opposite rule for pernicious anonua 

The importance of the blood picture in the differential diagnosis between pellagra and 
pernicious anemia or sprue is emphasized 

UEUCOCYTES, Nonfilament Polymorphonuclear Neutrophil Count in Typhoid and Undulant 
Pever, Gallagher, J E Am J il Sc 186 391, 1933 

Total white blood cell counts and nonlilament polymorphonuclear neutrophil counts are 
recorded in 17 cases of typhoid fever and in 3 cases of undulant fev er These show a striking 
increase in the number of nonfilament, or immature, forms in the majority of instances 

The value of the nonfilament form count in the estimation, of bone marrow response in 
these diseases is emphasized 

The suggestion is made that the increase in the nonfilament form of polv morphonuclcar 
neutrophilic leucocyte is evidence that the, leueopenia in these diseases is associated with 
white blood cell destruction rather than with bone marrow inhibition, but attention is 
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ducctca to the possibihtj that the increase in the number of joung forms present may be a 
result of a bone marroiv disturbance iihich inhibits the maturation of the neutrophils 

T.T'. TnrntrvT'BS. pUament-Noiifilaiiieiit Count in Chronic Arthritis, Steinbracher, O , and 
Hartung, E P J Am AI Soc 100 651, 1933 

The filament nonfilament count is a useful routine diagnostic aid in chronic arthritis 
Filament nonfilament counts in fifty patients uith rheumatoid or chronic infectious 
arthritis u ere abnormally ele\ ated in 100 per cent of the patients 

The filament nonfilament count was normal in twenty six patients, or 52 per cent, of a 
group of osteo arthntic patients, uhile in the rest of this group the count as eleiated 

The average nonfilament count was much higher (31 5 per cent) in patients with rheuma 
toid arthritis than in osteo arthntic patients with an abnormal count (22 3 per cent) 

The filament nonfilanient count is helpful in differentiating rheumatoid arthntis from 
osteo arthntis only uhen within normal limits A normal count indicates that chronic 
rheumatoid infection is not present An elevated count may indicate the presence of rheuma 
told arthntis, mixed rheumatoid and osteo arthntis, or osteo arthntis with active focal 
infection 


TUBEECLE BACILEI Companson of Certain Media for Cultivation of Prom Sputum, 
Shaffer, M. P Am Rev Tuberc 27 259, 1933 

In this study 6 media ha\ e been compared as to their relatii e \ alue for the cultivation 
of the tubercle bacillus from sputum, following preliminary treatment of the 42 specimens 
■nith 6 per cent sulphunc acid according to the slightly modified Corper Uyei method 

The medium of Corper and Uvei yielded the largest number of positives, being equal 
to the microscopic method in total number of results Because of simphcity of preparation 
and the excellent results obtained through its use, this medium is particularly recommended 
for primary cultures of the tubercle bacillus following acid pre treatment 

The medium of Petragnani is likewise highly recommended, since it yielded nearly as 
good results as those obtained with the Corper Uyei medium These two were superior to the 
other four media tried in numbers of positues, at all tunes 

Lubenau’s medium proved slightlv superior to the media of Dorset, Petroff and Sweany 
Eianoff, all of which ga\e practically the same results 

In this senes the culture method has proved itself to be at least the equal of microscopic 
examination and, if anything, slightly supenor to it Out of 42 specimens examined, the 
microscopic method showed 33 positives while the culture tubes revealed 37 positives 

In the routine isolation of tubercle bacilli from sputa, it is recommended that both the 
medium of Corper Uyei and that of Petragnani be employed 

Dissociation of the primary cultures into colonies resembling the so called E and S types 
has been noted particularly on Petroff 's medium 


TISSUE Eapid, Method for, Erskine, E B J A AI A 100 573, 1933 

Fresh tissue is cut into couyenient size and about 2 mm thick This tissue is placed in 
a test tube of neutral “solution of formaldehyde U S P,” diluted 1 10 and gently boiled 
for a period of three minutes, during which tunc five test tubes, appropriately labeled and 
containing rcspcttiycly (1) 80 per cent alcohol, (2) 95 per cent alcohol, (3) 100 per cent 

alcohol, (4) chloroform and (5) 95 per cent alcohol are placed in a water bath and the tern 
perature ljrouf,ht to C 

kaged by a thermometer placed in the test tube prior 
0 1 acing he t.^suc in the tube, whereupon the thermometer is dried and placed in the sue 
ceding tube solution It will be noted later that Tube 5, contaimng 95 per cent alcohol 

hd'c 7“ ‘‘ the tune the tissue is in 


Ihe 


nxut.on oi the tissue lu boiling lormaldehyde -olution haying been completed, the 
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solution ih poured off and the tisbue dried on blotting paper It la then pluecd succcaaivelj in 
'he solution containid in Tubta 1, 1, 3 and 4, for a period of five minutes in each 

The next two steps are e irricd out in the embedding oven at the same temperature 
(55° C ) Chloroform and paraflin (equal parts) and para&n arc always kept in the oven at 
the temperature mentioned and consequentlv are alwavs availiblc for this method The tis 
sue IS kept in laeh solution for live minutes, whereupon it is embedded in par iftin, imiucdiuteh 
ehilled in a pan of lee water, eut and mounted on a slide 

ANEMIA, Primary Hypochromic, Dameshek, W JAM A 100 540, 1933 

The clinieal features of twenty live ea-'Cs of primarv hjpoehromie ineniia wore studied 
The disease is eharaetori/cd bv the presence in adult women of a ehroiue idiopathic 
“socondarj ” anemia, sub 30 ct to reniissions and relapses 
It presents the following clime il features 

Symptoms — Weakness, djspnea, gaatroiiitestiiial eomplaints, sore tongue, p iresthesi is, 
weight loss 

Signs — Pallor without icterus, wrinkled, atrophied, lUelastie skin, glossitis, brittle, otteu 
spooned, finger nails, drv, gra\ hair 

Blood — Anemia ot low eolor uide\, Inpochromia of the red blood cells, small average ted 
blood cell diameter, leucopenia, lud reduction in blood pi itelets 

Gastiic Jince — Aehlorhjdria, usualh complete, sm ill volumes, inercased mueus 
Sesponse to iledication — ^Prompt and striking response to large doses of liiorginic iron, 
small doses of copper sulphate ot benefit when the anemia beioiiies “fixed “ 

Certain cases are associated with pregnanev, djsphagii (Plummer Vinson svndrome), 
gastrcetoniv and gastroeuterostomv , mv-vedoma, aid tapeworm infestation The common fca 
ture 13 achlorhjdna 

On the basis of striking response to treitment with inorgaiiie iron, there is a possibility 
than an iron defieient) is present It is possible that ibseiiee ot free hvdroihlorie acid from 
the gastric juice mat result m poor absorption of food iron from the gastrointestuial tract 

Anemia of Pregnancy, Kowland, VC JAMA 100 537, 1933 

Liv er extract is specific in pernicious or hvpoehromie anemia of pregnanev The anemia 
IS due to a relative or temporarv definenev ot a specific hemogcnic substance produced in 
normal gastric digestion This substance is apparenth identical with that lacking in true 
Addisonian anemia 

Iron in dosages of from 90 to 130 grains a dav is spciilic in the secondary or hvpoehromie 
anemia of pregnanev This anemia is probablv due to dietetic deficienev and to faulty ab 
sorption of the hematogenic substance on account of gastrointestinal disturbances 

These anemias occur in slight degree in the majority of American women tluring preg 
nancy and are associated with hv pochlorhv dna and a deficieney in the specific intrinsic 
factor involved in blood formation 

The mechanism of hcmatogenesis, ordinanlv quite adequate, is appaientlv overstrained 
by the metabolic overload of pregnanev and likewise bv various infections, toxic agents, and 
marked nutritional deficiencies 

Pernicious anemia can hardlv be regarded as one specilie disease but rather as a non 
specific failure of hcmatogenesis, due to a varietv ot causes that operate through the common 
meehanisiu of a deficiency or disorder of gastric function 

In the rare case of severe pernicious anemia of pregnanev, the intramuscular or intra 
venous use of liver extract may be life saving either before or after deliverv The response 
may be noted within thirty six hours If the patient survives the first five davs, she nm} be 
expected to recover 

Transfusion is useful as an emergency measure only 

Termination of pregnancy is indicated niainlv by serious complications 
Obstetric morbidity and mortalitv statistics might be luiprov ed bv apply mg the new er 
methods of treatment and prophylaxis in anemia in prenatal work in order to bring the blood 
up to full normal 
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TBANSFUSION, Prevention of Chills Pollowing Transfusion of Citrated Blood, Lewisohn, E . 

and Eosenthal, N JAM A 100 466, 1933 

The authors emphasize the neceasitj for a centralized department for the thorough 
cleansing and preparation of transfusion apparatus for the citrate method, report the prac 
tical elimination of chills -nhen this is done, and describe their method as f ollon s 

1 Distilled Water, Sodium Citrate and Sodium Chloride — Triple distiUed water, obtained 
from a special Barnstead still, is used for the preparation of sodium citrate (30 per cent) 
and sodium chloride (0 83 per cent) 

Sodium citrate (30 per cent) maj also be bought on the open market in 5 c c ampules 
One should inquire from the manufacturer for sodium citrate prepared with triple distilled 
water For actual use, 1 c c of this concentrated sodium citrate solution is used for ei eiy 
hundred cubic centimeters of blood 

2 Special Cleansing of Apparatus — ^After each transfusion, all parts are separated and 
washed in cold water for the rcmo\ al of blood The\ are then washed in a dilute solution of 
green soap to u hich compound solution of cresol has been added to make up about a 1 per cent 
solution They are then thoroughly rinsed in tap water 

All parts are then placed in a large pan containing sodium hj droxide (0 1 per cent solu 
tion) and boiled for fii e minutes They arc then transferred to a large pan containing dis 
tilled water, to remo\ e the sodium hydroxide The glassware and rubber tubing are again 
washed with triple distilled water and are ready to be assembled and sterilized, either in 
metal boxes or in special bundles in the autoclave 

The glassware and rubber tubing are boded separately The needles are always sharp 
ened before being treated but boiled for only three minutes in sodium hydroxide solution 
(0 1 per cent) 

3 Preparation of Apparatus for the Autoclave — A Tor the donor A bundle containing 
the apparatus for taking the blood from the donor (two pyrex cylinders 500 and 10 c c , re 
spectively, one glass rod, tw o tourniquets, two needles gage 13 and 15, Luer adapter and rub 
bar tubing, one ampule of 30 per cent sodium citrate) 

B For the recipient A metal box, containing glassware, rubber tubing and cannulas 
for the transfusion into the recipient 


Aschheun Zondek Test, Modification, Budd, G V , and Ingram, "W W Med J Australia 2 

629, 1932 

The following modification enables the test to be read in 53 to 72 hours 

The early morning specimen of urine, slightly acid to litmus, is mixed with three sol 
unies of absolute alcohol and allowed to stand for thirty minutes The mixture is ceutn 
fugated and the supernatant fluid is poured off The precipitate is taken up in a small i olume 
of water and the mixture is again centrifugated The aqueous extract is found to be highly 
ictue The precipitate may be spun down in a 100 c c centrifuge tube in three spins the 
supernatant fluid being discarded each time The supernatant fluid is decanted off and the 
tube drained for a few minutes, or, if the precipitate is bulks, the tube is placed in a water 
bath at 40° C and exhausted for a few minutes in order to reuios e most of the alcohol The 
precipitate is taken up with 1 5 e c of distilled water and transferred to a 10 c c centrifuge 
tube The large centrifuge tube is washed out with three quantities of 0 7 c c of distilled 
water and the washings added to the 10 e e centrifuged tube After thorough mixing, the in 
soluble portion is centrifuged out The concentration effected by the procedure is about 15 to 
1 After preliminare tests with the concentrates prepared in this manner, the preparation of the 
eoacentrate from urine was eoniuieneed in the morning Four mice, from twenti eight to thirti 
dais old, reeeue two injietions of from 0 3 to 04 ce at an inters al of six hours FifU fne 
hours ifter the l.r^t injection, the oianes of two of the mice were examined If hemorrhagic 
tollieks wen not seen, the remaining iiiiee were examined about seienti hours alter the 
hr.t inji et.on 1 he finding of one hemorrhagic follicle constitutes a positn e reaction In the 
ih^euee of hemorrh i„ie lolliele- the result of the test is “ ne- atu e ” 
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Specific Changes m the Blood Serum. 

B ENDIEfT uiU be recognized as the orignntor of a rccenth described serologic test for nialig 
nancj based upon a disturbance of serum labilitj in the presence of a malignant process and 
elicited by flocculation of the serum in the presence of \ariing concentrations of orthosodium 
vanadate and tenth normal acetie acid 

In this volume is presented a shoi t account of the researches upon which the test is based 
The book is not intended as a manual for the laboratory worker and presents the subject in broad 
outline rather than in detail 

"While the results reported bj Bendicn have not as vet been corroborated bj other workers, 
the work presented represents e\tensi\c and serious scientific studv and as such deserves the con 
sideration of all concerned with the subject 

The volume should be of interest for its contribution to the studj ot malignancy and as such 
demands the attention of workers m this field 


The Microbiology of Foodsf 

T his is a book which undoubtedly will take a foremost place on the working shell of the labo 
ratorj worker and will soon acquire the honorable scars of frequent use 
Microbiology as concerned with the desirable and undesirable activities of bacteria in their 
relation to foodstuffs is a branch of bacteriologv which has undergone evtensive expansion within 
recent times 

Much of the information, practical as well as theoretical, which has accumulated as a re- 
sult of the numerous and varied studies in tins field have not been readilj accessible either to the 
laboratorj woiker or the phvsician in gcucr il Now, in this book, it has been gathered, reviewed, 
summarized, and presented in an orderlj, systematic, and comprehensive manner 
In its presentation of the subject this volume is eminentlj practical 

Wliether one wants to know what studies have been made of foodstuffs or the manner in 
which thej mav be acceptably prepared comiiierciallj , or what constitutes a satisfactory stand 
ard, or how to determine if a particulai sample conforms to this standard, all will be found 
clearly outlined and discussed 

The subjects of food poisoning and food infection, vvliile of course referred to are not dis 
cussed in detail, this being reserved for a separate volume 

As said above, the book may well take its place as a standard reference to be read with 
profit bv the phj sician at large as vv ell as the laboratorj w orker 


Pninary Syphibs m the Female 

T his volume IS based upon the evperience of the author as Supervisor of the Venereal Chnie 
at St Thomas’ Hospital, London, since 1917 

Primarj sjphilis in the female is not only rarelv seen bv the average practitioner but has 
not been subject to any extended or detailed account in the literature This volume, therefore, 


♦Soeclflc Changes In the Blood Serum Bv S G T Bendien translated b> A Pinej 
?itNK.o1ogy‘of“rooJl‘s°"VF'^V^^^^ S|tenologi Univei^ity 

figures and 12 colored plates Oxford Univ ersltj Press 

864 





REVIEWS 


865 


fills a needed gap and does so in an excellent and comprehensive manner Attention is called to 
the fact that of 58d primary genital chancres in the female, 45 per cent noro internally situated, 
44 per cent being on the cervix which, therefore, should he examined as a routine 

The typographj, arrangement of the material, and the illustrations are exceUent, the whole 
making averj valuable book worthj of a place in the librarj of everj physician 


Laboratory Service and the General Practitioner 

T his book is not intended to be, nor is it, a manual of laboratory technic, but has for its pur 
pose the interpretation and application of laboratory work in clinical purpose 
Books of this kind are sorely needed and the present lolume, though small, should be wel 
corned by the physician for the information it gives of how and when to utilize the methods of the 
laboratory and how to interpret in terms of clinical applicability to the patient, the reports 
rendered 

An appendix contams an alphabetical bst of disease and the most informative laboratory 
examinations applicable 

The book deserves a n arm reception by the practitioner 


Behavior Aspects of Child Conductj 

B EHAVIOE is a word implying genetic interest and conduct a word implying a moral and 
philosophic interest in a person ’s actions 

The views of former generations that annoymg behavior m a child was due solely to "bad 
ness" or nervousness have largely been replaced by those regarding behavior as an aspect of 
mental or physical health 

This concept has been so confused by a multitude of psychological and psy chiatrio theories 
and so buried in a bewildering mass of words that tins practical and understandable volume by Dr 
Richards vvUl be received with smeere gratitude by its readers 

The book embodies a series of lectures delivered under the auspices of the Child Association 
of America and designed, not so much to present or enter into theoretical discussions, as to pres 
ent some help in the solution of individual behavior problems 

This purpose is well and satisfactorilv achieved and the book can be recommended for lay 
as well as professional readers 


Public Health m New York State 

I N 1930 Governor Franklin D Roosevelt of New York appouited a Special Health Commission 
to surviy and report upon the administrative and legislative aspects of public health and to 
make whatever reeommendations it might deem advisable to lessen, by means of better utilization 
of existing knowledge, the gap between what is achieved and what might be realized in the con 
servation of public health 

In this volume is presented the detailed and comprelieiisu e report ot the commission 
It m ly well he re id bv ill eoneerued with the problems of public health for its wide vision 
careful and thorough pn Seiitation, and the value of the reeonimendations made ’ 
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The example set bj the appoiutment and work ot this commission could be ^e^■^ profitably 
followed bj the comitn atlaigi 


Diagnosis and Treatment of Venereal Disease m General Practice 

T he fourth editiou of this well known book has been thoroughlj rensed and will doubtless le 
cei\e the warm reception disencd iiid accorded to its predecessors 


Introduction to Practical Bacteriology! 

T his is the third, thoroughh reused edition of a manual designed priiiianh for students ot 
the Uniiersiti of Edinburgh, but which eeen the experienced laboratori worker inaj read 
w ith profit 

It IS neither iii epitome ot bacteriologi nor an abbro\iateil textbook but an eniinentlj prae 
tical introduction and guide to bactciiologx which can be well recommended as excellcntlj ful 
filling the purpose in view 


Quarterly Bulletin of the Health Organisation, League of Nations 

T he purpose of this publication, while not an oflicial organ, is to render aiailable and more 
accessible ui English and Eroiith, the reports and records of the organization 
This first number contains the tollowing 

1 Immunization Against Diphtheria Resolutions ot the Conference Held in London, June, 

1931 

2 Medical Education m England 
3 The Milk Supph of North Auieric in Cities 
4 Tropical Pneumonia 

5 Second Analytical Renew of Reports tiom Pasteur Institutes on the Results of Anti- 
Rabic Treatment 

6 The Floods in China 

From this table of contents it is eiadcnt that the volume appeals to varied interests 
The report of the comprehensive studi of diphtheria iminunizatiou embodies the results of 
an investigation begun in 1928 and earned out in a number ot countiies 
Its recommendations are of sufiicient importance to quote in full 

Immunization against diphtheria, when carried out under suitable conditions and with 
efficient prophjlactics, effects a large reduction in the diphtheria iiiortalit} and niorbiditj rates 
among children thus treated This is proced bi studies carried out under stricth comparable con 
ditious, such as those obseried duiing the recent mquines 

The reactions sometimes obsened after the injection of diphtheria propln lactics give no 
cause for alarm and should not interfere with the camp iigii for the immunization of children, m 
eluding tuberculous children, nor should thev precciit the choice of the most actice prophylactics 
The conclusion appears justified that, ui spite ot a few exceptional cases, the eflicacv of iin 
nimiization ma\ be deduced from the change of the Schick reaction from positive to negative 

Taking as a basis the hgures concerning the uiorbiditj, the percentage of Schick reactions 
rendered negative after the miections of the iiiimuuiziiig agent, and a certain number of titrations 


• Diatrnosib and Treatment of Venereal Diseases in Geneial Practice Bj D W HarH- 
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ot antitoxin in the blood ot persons immunized, it may be concluded that lormol toxoid (anatoxin) 

IS the most efficient ot those antigens which have been the subject ot our comparative study, i. e , 
mixtures of toxin, antitoxun and formol toxoid (anatoxin), and should be recommended for the 

present , ^ rt v a 

The clinical observations submitted to the conference indicate that, so far as can be de- 

termmed up to the present, the immunizmg power of formol toxoid (anatoxin) in man appears 
to be in relation with the antigenic value of the prophylactic as measured bv the flocculation 
method 

The method of administration recommended is bi subcutaneous injection. When this is not 
possible, the prophylactic may be appbed to the nasal mucous membrane Our experience with the 
cutaneous method has not been favorable 

Immunization should be carried out bv means of three injections It is hoped that, m the 
future, the use of a more active prophylactic ivill make it possible to immunize with tu o or per- 
haps e\en one injection 

The mtervals recommended between injections are three weeks between the first and second 
injections, and at least two weeks between the second and third 

It IS unnecessarv to earn out the Schick reaction betore immunization It is, however, de 
suable to use the Schick reaction before and after mimnnization in a certam proportion of sub- 
jects in order to determine the value of the method employed 

It IS recommended that immunization agamst diphtheria should be carried out not later 
than during the pre school period, after the end of the first vear ot life 

If the children hai e not been immunized durmg the pre school period, they should be im 
munized, if possible, during the first vear of school attendance 

Charitable orgamzations and admmistrations receiving children m homes (holiday camps, 
“ preventoria, ” sanatoria, etc ) are advised to require, from both children and staff, a diphtheria 
immunization certificate on admission or a certificate attesting that the Schick reaction was 
negative 

Immunization is recommended for medical, nursing and domestic staff m hospitals, homes, 
dispensaries, sanatoria, schools, etc 

Inimunuation is to be recommended eien during epidemics in the case of children who have 
been in contact with patients, as there is so far no evidence on record as to the existence of a neg 
ative phase 

In the opmion ot the experts, diphtheria immunization should form the subject of active 
public education on the part ot the health administrations of the different countries in order to 
bring home to eicrione the advantages of this method of protection in safeguarding the pubhc 
health 


The report and studi ot iledical Education in England by Sir George Xewman, Chief 
Medical Officer of the Ministry of He ilth and of the Board of Medical Education, England, is of 
extraordimn interest and lalue It is regrettable, mdeed, that this studv cannot be made gen- 
cralh amiable for it should be read, not onli bv all associated ivith medical education, but by all 
pliNsiLians 

T!it \ieA\s t\prcsi)Cd arc biied upon an extensive practical experience and deserving of the 
highest consideration, focussing upon the belief that “the objective is a good, aU around prac- 
tical medical man, capable ot thinking for himself, resourceful and competent to deal with the 
priiicip il needs ot his patient ” 

Tliat the present scheme of medical education too otten tails short of this objective is no 
Mcrct ind the remedies proposed bi tlus author weU desene wide circulation and thoughtful 
(Oiisidi ration ° 

rill report on Milk SuiqiU be Proussor R Burn concerns an imestigation of this problem 
conducted in the Initcd States, while th it on Tropical Pncnmonia is comprehensive and detailed 

ind cnipli .cues the difference in snnptomatologi, together with a surcev ot methods for its treat 
me lit and proplnl ixis 


y'"- I’l’tcur Iiictitute IS l.rgeU st itistie il but contains much of mtercst 

while the rc port on the tloo.ls m n.... . .Use nbes the e imp ngn instituted against epidemics 

the price mth.s pamplda‘ “'“i '“1“^ available lor 
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The e'^amplc set t)j the appointment and ■work ot this tomuiission could he aer> profitably 
followed bj the countr) at large 


Diagnosis and Treatment of Venereal Disease m General Practice 

T he fourth edition ot this uell known book has been thoroughh reused and will doubtless re- 
ceive the warm reception desereed iiid iccorded to its predecessors 


Introduction to Practical Bacteriologyj 

T his is the third, thoroughh revised edition ot a manual designed priimrilv tor students ot 
the UnieersiU of Edinburgh, but which even the cxperiemed laboratore worker mi} read 
with profit 

It is neithei an epitome ot baeteriologv nor an abbreei ited textbook but an eininentlv prae 
tieal introduction aud guide to b leteriologx whieli ean be well rceommended as exeellentlj tul 
filling the purpose in view 


Quarterly Bulletin of the Health Organisation, League of Nations 


T he purpose of this publication, while not an oftieial organ, is to render amiable and more 
accessible ui English aud French, the reports and records of the organization 
Tlus first number contains the following 

1 Immunization Against Diphtheria Resolutions ot the C oiifercneo Held in Loudon, June, 

1931 

2 Medical Education in England 
3 The Milk Supplr of North Amenean Cities 
•1 Tropical Piieumoina 

5 Second Analytical Rexiew of Reports fiom Pasteur Institutes on the Results of Anti 
Rabic Treatment 

6 The Floods in China 

From this table of contents it is eeulent that the eohime appeals to varied interests 
The report of the comprehensive studx of diphtheria uiimuiiizatiou embodies the results of 
an mvestigation begun m 1928 and carried out m a number of countries 
Its reconmiendatioiis are of suflicieiit importance to quote in full 

Immunization ag iiust diphtheria, when carried out under suitable conditions and with 
efiBeient prophylactics, effects a large reduction in the diphtheria mortalitj and morbidity rates 
among cluldien thus treated This is proved bv studies carried out under strietlv comparable con 
ditions, sue,h as those observed during the recent inquiries 

The leaetions sometimes observed after the mjcetiow of diphtheria prophylactics give uo 
cause for alarm and should not mterterc with the camp iigu for the immunization of children, m 
eluding tuberculous children, nor should tliev prevent the choice of the most active prophylactics 
The eouelusioii appears justified that, in spite of a few exception il cases, the eflieacv of im 
niunization inav he deduced from the change of the Seliiek reaction from positiie to negative 

Taking as a basis the figures concerning the morbidity , the percentage ot Sehiek reactions 
rendcied negative alter the injections of the immunizing igent, and a certain number of titrations 
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of antitoxin in tlie blood of persons immunized, it may be concluded that f ormol toxoid (anatoxin) 

IS the most efficient of those antigens x\hieh have been the subject of our comparatue study, i. e , 
mixtures of toxin, antitoxin and f ormol toxoid (anatoxm), and should be recommended for the 

present , ^ , 1,1 

The clmical observations submitted to the conference indicate that, so far as can be de 

termined up to the present, the immunuing pouer of formol toxoid (anatoxin) in man appears 
to be m relation with the antigenic value of the prophj lactic as measured bj the flocculation 

method x, , 

The method of administration recommended is b\ subcutaneous mjection When this is not 

possible, the prophj lactic maj he applied to the nasal mucous membrane Our experience w ith the 

cutaneous method has not been favorable 

Immunization should be carried out bj means of three injections It is hoped that, in the 
future, the use of a more actue prophj lactic will make it possible to immunize with tno or per 
haps even one injection 

The intervals recommended between injections are three weeks between the first and second 
injections, and at least two weeks between the second and third 

It IS unnecessary to carrx out the Schick reaction before immunization It is, however, de 
sirable to use the Schick reaction before and after immunization in a certam proportion of sub 
jects in order to determine the value of the method emplojed 

It 13 recommended that immunization agamst diphtheria should be earned out not later 
than during the pre school period, after the end of the first year of hfe 

If the cluldren hav e not been mimunizcd durmg the pre school period, they should be im 
munued, if possible, during the first v ear of school attendance 

Charitable organizations and admmistrations receiving children in homes (holiday camps, 
"preientona,'' sanatoria, etc ) are advised to require, from both children and staff, a diphthena 
immunization certificate on admission or a certificate attesting that the Schick reaction was 
negative 

Immunization is recommended for medical, nursing and domestic staff m hospitals, homes, 
dispensaries, sanatoria, schools, etc 

Immunization is to he recommended even during epidemics in the case of children who have 
been in contact with patients, as there is so far no evidence on record as to the existence of a neg 
ative phase 

In the opinion of the experts, diphtheria immunization should form the subject of active 
public education on the part of the health administrations of the different countries m order to 
bring home to even one the advantages of this method of protection in safeguarding the pubbe 
health 


The report and studv of ilcdical Education m England by Sir George Mewman, Chief 
Medical Officer of the Ministrj of He ilth and of the Board of Medical Education, England, is of 
extraordinarj interest and v alue It is regrettable, mdeed, that tins studj cannot be made gen- 
crallv av ailablc foi it should be read, not onlj bj all associated wntli medical education, but by all 
phvsici ms 

The views expressed are biscd upon in extensive practical experience and deserving of the 
highest consider ition, focussing upon the bcUef that "the objective is a good, aU around prac 
tic il medical man, capable ot thinking for himself, resourceful and competent to deal wath the 
pniicip il needs of his patient ” 

Th It the present scheme ot medic il cduc ition too often falls short of this objective is no 
secret ind the remedies proposed bj this author well deserve wide circulation and thoughtful 
tonsidor ition ® 


The report 011 Milk bupplv bv Prolcssor R Burn concerns an investigation of this problem 
eondueted m the hinted St ites, while that on Tropical Pneumonia is comprehensive and detailed 

uid emph .sizes the difference 1.1 •.viiiptomatologv, together with a survev of methods tor its treat 
meiit and prophvl ixis 


The report of the P.steur Institute ,s 1 irgelv st itistie .1 but eont uiis much of interest 
while he report on the floods in C h.n i describes the e unp ngn instituted igainst epidemics ’ 

the pr.:::; tirspmijVdet’ tor 
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The Diet Book 

T he proper feeding of the sieh, espcciallj when this has to be done at home, is often a prob 
lem of no minor degree, for not onlj aro iiualids notoriously caprieioiis as to appetite, but 
special and carefullj balanced menus are often desirable if not essential 

The purpose of this book, as set forth in the preface, is “To simpbfj for the general 
practitioner the labor of detailing to Ins patients nhat they niaj or may not eat, to indicate to 
the patient himself a dietary suitable, not too monotonous, but at the same time palatable, and to 
give to the harassed houseiiife practical suggestions iiliile keeping iiithin the bounds of a 

prescribed diet ’ ’ 

These purposes are exccllentU aeliieied in a concise and practical manner Special diets 
are set tortli for a week at a time in an easih understandable iiai and i wealth of recipes and 
practical information is presented in an attraetiie manner 

The book is well conccieed and the plan well carried out It should be most useful to all 
concerned 


Breast Feedingf 

P erhaps the common teudencj of modern times to wean babies early and aeoid, for a variety 
of reasons, the “strain” of breast tceding, would be less marked ii this eminently practical 
and well written book could be read by eiery phisiciaii and eiery expectant mother 

It can be reconinieiided without resene as an eveelleiit exposition of a highly important 
subject 


An Introduction to Pharmacology and Therapeutics 

T his small volume is addressed pnmarih to the student and intended to provide a short and 
couiprehensn e survey of the subject to supplement and not replace lectures 
Well written, practical, and concise it well senes the purpose in new 


The Individuality of the Bloody 

T his book constitutes an me aluable contribution to the literature of a most important subject 
and will, without doubt, bo the standard reference text for years to come 
The term “individuality of the blood” signifies those constitutional peculiarities of the 
blood which enable a distinction between individuals of the same species, a discussion of which, in 
a strict sense, forms the subject matter of this volume 

In conformity with this definition, although much space is naturally given to a discussion 
of blood groups and their corollaries, the author has not restricted himself to this field but dis 
cusses many other phases of the individuality of the blood as related both to cbuical and forensic 
medicine 

The present v olume is an excellent translation of the French edition of 1929 winch has been 
extensively reiased by Professor Lattes and brought into conformity with the latest advances m 
this field 

Following an mtroductory chapter the subject is discussed under the follow mg subdivisions 
Individual Reactions of Normal Blood, The Hereditability of the Individuality of the Blood, 


•The Diet Boole for Doctoi Patient and Housew Ife B> Marguerite R Rea Cloth 197 

pages Margaret Dmslie Late Senior Assistant ''I^’Jical OAcer XlateimRv 

and Cliim Welfare County Borough of Cro> don etc Cloth 142 pages S plates Oxford Uni- 
versity^ess^trojiuction to Pharmacology and Therap^tics B\ J A Gunn Professoi of 
Pharma^logy University of Oxford Cloth 220 pages Oxford Unive^ity Press 
Pharmacology Blood in Blologv and in Clinical and Forensic meaiciim ^y 

T»nne^S.ttes Director of The Institute of Forensic Medicine University of Modena 
l" tdb^w H Bertie Cloth 413 pages TlUlustrations Oxford Univ ersity press 
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Tlie Induidualitj of the Blood as aa Etlmoanthropological Fact, The Individuality of the Blood 
in Forensic Medicine, and, finalh, The Technic of the Indi\ idualitj Eeactiona 

The section on the hereditabiUtj of the blood groups has assumed nithin recent years a 
definite medico legal importance in questions of parentage and legitmiacj and is discussed in 
estenso, leading to the following conclusions 

‘ ‘ 1 The hereditary transmission of the blood group is an established fact 
‘ ‘ 2 This transmission takes place according to ilendel’s law and the isoagglutinable prop 
erties A and B behave as Mendelian dominants 

“3 We may take it as definitely established that the transmission of the blood groups is 
effected by means of tiio allelomorplnc characters, one being derived from the father and the 
other from the mother, the possible nlleloniorphs are three in number (multiple allelomorphs), 
their combination in pairs giving rise to sis genotypical blood groups m man ” 

The chapter on forsemc appheations may be taken as the last word to date upon this aubyect 
As compheated as is this subject, the author’s handling of it is remarkably clear, under 
standable and easily read, a tribute to the skill of the translator A bibliography, comprising 
only significant contributions utilized in the test coienng 91 pages, testifies to the thoroughness 
with which the subject has been reviewed 

This book may well be considered an epoch making contribution of the highest importance 
and descries the widest possible circulation 
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EDITORIAL 


Focal Infection and the Tonsils 

T he acceptance of the tonsils as foci of infection connected i\itli the piodiic- 
tion of systemic disease has been so extcnsiveh studied and so commonly 
assumed as to lendei it questionable it, at times, the discov eiA of infected tonsils 
has not been made the toeiis lathei than an incident of physical eAamniatioii 
Infected tonsils may, beyond doubt be a piimaiy cause of vndely dis- 
seminated lesions, but it is also not unlikely that this may be a post hoc pioptei 
hoc assumption, and it is, theietoie, ot some mteiest to suivey obseivations pei- 
tnient to the question 

Such a siuvej’, foi evample is that of Pavlogt and Ciowe^ i\ho levieued the 
bacteiiology of the tonsils and adenoids iii 100 selected eases, 50 pei cent being 
cliildienuiidei eleven jeais of age 

Then puipose ivas to deteiiiime (1) The pi edommating oigamsm deep^iii 
the ciypts, (2) whether theie uas am clifteieiice between the oiganisms le 
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covcied fxom cases with systemic disease and those m » hich only local symptoms 
oceuiicd, and (3) to determine the piesence oi absence oi a caiiici state 

A conclusion of piactical impoitance was that a suiface cultuie secured bi 
swabbuig the tonsd was a reliable index ot the picdommatiiig bactciiology ot 
the crypts 

Streptococcus hemolyticus i\as recoieied in 91 cases, 50 per cent being 
children, whereas the ma]oiitj ot those showing staphylococci as the piedom- 
iiidiit organism w ere over tr\ enty-fir e years old 

In 81 per cent both tonsils and adenoids haiboicd hemoljtic stieptococci 
while in ten cases stieptococci weie found m the tonsils, and staphylococci in the 
adenoids 

In a somewhat simiUi senes- of 409 unsclected cases, ui the ma 3 oiity of 
which the tonsillar infection w as ot some standing, the results w eie as follows 

Streptococci, 6 4 per cent, Staphylococcus aureus, 33 per cent, il catai- 
ihalis, 34 per cent, and pneumococci (all types), 54 pci cent 

These and numerous similar observations suffice to establish the tonsds as 
potential factors of importance in the production of systemic disease and hai e 
led, very iiatuiallj’’ to attempts to estabbsh a clear -cut correlation of tonsillai 
infections with speeffie diseases 

Kaiser’ from a study of the relation of the tonsds to acute rheumatic fei ei in 
childhood invohung 439 cases, draws the toUoiviug conclusions 

1 The most susceptible age for the first attack is between eight and fourteen 
years, the fust attack most often developing whde the tonsds were still piesent 

2 The incidence of recur nug attacks was 10 per cent less when the tonsds 
were removed than when they were not removed 

3 Carditis as a complication was apparently not influenced bj tonsil- 
lectomy, as was tiuc also of chorea On the other hand, the association ot car- 
ditis and chorea was less frequent after tonsillectomy 

In view of these findings Kaisei believes that the tonsils are avenues of in- 
tection 111 many cases of rheumatism and that, until more is known of the etiol- 
ogy of this disease, then icraoval is indicated m the rheumatic and potentiallj 
iheumatic child 

Lest this should serve as a waiiant foi promiscuous and indisciiminatL 
tonsillectomy, the same obseivcO from a car etui analytical stiidj ot twxntj'-twm 
hundicd tonsilleetomized childien wuth an equal numbci of contioLs, three and 
ten jeais attei operation, concludes 

1 That the leal i alue of icmo\ al ot tonsils and adenoids cannot be dehuitclj 
established in a few yeais, as manj apparent early postopeiatiie benefits aie 
not equallj ciident o\ei a tcn-ycai peiiod 

2 That one ot the ontstauding benefits o\er a ten-i ear period is the inflnence 
upon the incuhiiec ot soie thioats” winch show an appioximatc 25 pei cent 
dcciease 

3 Tint the apparent decrease in the ineidence ol head colds” and otitis 
media cMduit during tin thiee leai postoperatue peiiod was not maintained 
0 \ei the ten je u peiiod while sti iiigeh enough lespnatoii niteetioiis such as 
laicngitis bionehitis, ind piuuinonii wue more iieqneiit in the toiisillee 
louu/ed gioup 
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4 That while not stiikin<j, theie was a cleiiiiitely peiecptible diffeience in 
the susceptibility ot the tonsillectonuzccl and nontonsillcLtomi/cd gioups to 
diphthena and seailet tevei, the difteience beiin^ m tavoi oi those in whom tonsil- 
lectonij had been done 

5 That dining the ten-jeai peiiod theie was a niaiked lediietion in the in- 
cidence ot eeivical adenitis 

6 That in the tonsillectomi/cd gioup, and especialh when tonsilleetomv 
was done eailv, hist attacks ot iheum itism weit lioin 30 to 50 pei cent less lie- 
cpient Wheie leeuiini" attacks weie piesent no bciieht was seen following 
tousillectonrs 

In view ot these hndings theie can be no dissent upon the dicta laid down 
by Kaisei that tonsilleetomj should be legaidcd as a inajoi opeiation, that in- 
complete lemoval by no means exhibits the same attcimath as complete extnpa- 
tiQii 111 lelation to the incidence oi piev ention ot disease , and that the haaaids ot 
tonsillectomy must always be coiisuleicd m the evaluation ot t!ie eiid-iesults 
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NEWS AND NOTES 


The Maryland Society of Registered Technicians 

The Maryland Societv of Registered Technuniis held their oniiml niLeting in the aux 
ibarj p irlors of the Alercj Hospital, Baltimore, Maryland, on April 29, 1933 The following 
officers were eleeted Sister M T Wilson, President, T L Flanntij, SecretJij and Treasurer 
E P Walker lud N E Behr were appointid members of the boird of directors 

This societ}, which consists ot registeicd Hboratorj tcchiiicnus, will meet in the future 
on the first Satuidaj of the months ot September, Koi ember, Jamnrv, M irch, ind Mav 
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As Analysis of the Eesclts op the 


Test in One Thousand Individuals 


ChablesF Ckaig,HD,HA, (Hon ) F A C S , P A CP , D SM 
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I N 1927 ' I demonsuated that the blood se.um ot indn .duals mfeeted vtth Enfc 
1 moaba huhoUtica the cause of amebic djsenterj- contamed complemeiit ton, 
bote and m subs tiuent con...bu..ons= > ■ ' “ described the tcehn.c and re- 
Ss ot rcomnlement fiaatiou lest svh.cU I des.sed to. nse m the d.apos.s 
of this condition In the piesent contnbntion the lesnlts obtained with this 
test as applied to one thousand indniduals will be descnbed together wit a 
consideration of the a nine of the test m diagnosis and in the control of the 
tieatment of amebiasis 

Btstoncal S am m ary -In lOU, Ixar,' using aqueous extracts ot fecal material ton 
fumng indamoeba histoHtica and Uver abstcss pus obtained trom mtccted kittens as 
mt.gcns, obtained complement bMtion in tbe Wood strum of a indiuduals mtcctcd ivith 
tins p ins.te and 3 kittens In 1920^ ion Huge repeated Izar’s iiork but tould not confirm 
it In 1021J Sealas, using as an antigen in aqueous extract ot mucous flakes trom fetes 
coat lining Eudamoeba b.stoljtica, obtained positive results in eases ot amebii, desenterj 
\o other pubUcWions upon the oeeurrence of complement fixation in amebiasis appeared 
until mine in 1927 

Suieo m> obsenations iiere pubbslied the oceurrcnce ot complement fixation in amebiasis 
Ins been eonlirmcd be see oral obsoreers, not ibh Speetor, Fernandez, Heatliman, and &her 
iiood and Ueatlmian. Speetono u-ing a tcelinic praeticalle ideiitieal entli mine obtained 
po diet results in e isls of imebnsis, 1 irii iiidezn immunized rabbits be injection ot extracts 
of Emlimoeba liistoletKa and dcmonstrited the presence ot complement fixing bodies in 

•From the Dhpartnu-Ht of Tropical MtslScInc Scliool of ilt-tliein Tulane Unlecrsltj of 
lana. 


lAiulslAn-e. 

l^exeiecil for poblicatlon Octob r 11 1031 
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the blood serum of these animals, Ileathmaiiis w is ilso successful ui demoustratiug compk 
ment fivmg bodies in the blood serum of rabbits immum/td b> injections of eatracts of 
Endamoeba histoljtica, while Sherwood and Iltathm mm obt lined toinjilemtut fi\ation in 
the blood serum ot cases of ainebiL dismteri 

Mateiial — The obseitdttous detailed in this contiibutioii aie based upon 
the lesults ot the couipleuient fiAdtiou test upon the blood seium of 1000 in- 
dividuals suftering liom definite symptoms ot amebiasis, amebic “earner” 
eases having no sjnnptoms ot the intection, patients in the tvaids ot a gen- 
eial hospital sufireimg fiom othei disease conditions than amebiasis, and 
patients sent to me foi examination oi seen by me in consultation In "veiy 
many of these cases lepeated complement fixation tests weie made upon the 
same individual, so that in leality the obseivatious heie lecorded aie based 
upon the results of at least 2000 complement fixation tests which have been 
conti oiled by examinations of the feces foi Endamoeba histolytica 

Technic — The technic emploj'ed by me has not diftered from that pieii- 
ously described,” to uhieh the leadei is lefeiied A human hemoljtic system 
has been used, the seia to be tested haae been inactnated by heating at 56° C 
in the watei-bath foi one-half houi, and the antigen employed has been an 
alcoholic extiaet of foi -eiglit-houi old cultuies of Endamoeba histolytica 
giown upon the Boeck-Dibohlai medium The test was not eonsideied as 
positive unless a thiee- oi foui-plus leaction nas obtained on a foiii-plus 
scale 

Results — This conti ibution deals only with the complement fixation test 
in those individuals m whom the lesiilts haie been cheeked by an examina- 
tion of the feces for Endamoeba histolytica To date, 1000 such individuals 
have been tested, of which 175, oi 17 5 pei cent gave a positive result and 
825, 01 82 5 pel cent gave a negative lesiilt It should be lemembeied that 
the last majoiity of the ludnidiials examined weie patients in hospital and 
that many of them weie soldieis who had seiwed in localities wheie amebic 
infection was common, thus aecountiug foi the compaiatively high incidence 
late of 17 5 pei cent 

Of the 175 individuals giiing a positive lesult, an examination ot the 
teces lesulted in the demonstration of the piesence of Endamoeba histolytica 
in 157, 01 89 7 pei cent, while in 18, oi 10 2 pei cent, the paiasite could not 
be demonstiated m the feces In justice to the test it should be stated that 
it was unpossible to make more than one oi two examinations in the eases 
negative foi the paiasite It is well known that in some cases as many as 
SIX examinations must be made of the feces befoie one is justified in stating 
that a patient is negatn e foi Endamoeba histoljdica and that these examina- 
tions must be made at uitein als of at least two days, as obseiwation has shoivn 
that this paiasite is fiequeutly impossible of demonstiation in the feces at 
eeitani times, although it may be piesent m laige numbeis at othei times It 
IS veiy piobable that some of these cases would have pioaed positne foi the 
parasite had a greatei uumbei of examinations been made 

Of the 175 individuals gi\mg a positive leaction a leeoid was kept of 
the occiirience of othei intestinal piotozoa in 110 eases Of these, 66 were 
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luiectecl with Endamoeba lubtolytiL.i alone, U with Eiidamoeb.i histolytic.i 
and Endamoeba coh, 9 with Eiidamoeba lubtoljtica and Endohiii.i\ nana, 
3 witli Eiidamoeba histoUtvca, Eudolimav nana and Endanioeb.i coh, 10 with 
Endamoeba histoljtica and Chilomastix mcsmli, 5 with Endamoeba histoljtica 
and Giaidia lambha and 3 with Endamoeba histoljtita and Tiiclionionas 
hoiiiinis 

Ot the IS cases iii which Endamoeba histoljtica was not found in the 
teces, 7 w'eie in indiiiduals hacing’ indefinite intestinal sjnuptoms while in 
11 a clinical diagnosis of chiome ulceiatue colitis had been made 

Theie weie 835 mdnidiials tested who gace a negatue leaction, and 
of these Endamoeba histolj tiea w as found in the feces of 12, oi 1 1 pei cent 
Three of these eases were diagnosed acute amebic dj'senteij*, tom weie diag- 
nosed eluonic ulceiative colitis, one, amebic abscess of the li\ei, thiee had 
mdefimte mtestmal symptomatologj' and one w'as sj'mptomless It is thus 
evident that not all individuals infected with Endamoeba histolj tica give a 
positive leaction with the complement fivation test but tlie veij^ small pei- 
centage that do not, m oui experience, is notewoithy 

Many of the negatue individuals w'eie infested with othei species of 
intestinal protozoa Thus, of 676 who gaie a negative xeaction no less than 
220, or 32 5 pei cent, w'ere positne foi one oi moie species of intestinal pro- 
tozoa other than Endamoeba histolytica One hundied, oi 14 7 pei cent, were 
infested with Endamoeba eoli, 64, or 9 9 pei cent, with Endolimai. nana, 
3, 01 0 4 per cent, with lodamoeba williamsi , 26, or 3 8 per cent, with Chilo- 
mastis mesnili, 16, or 2 3 pei cent, with Trichomonas hominis, and 11, oi 
16 per cent, with Giardia lambha Theie were 14 mixed infectious with 
Endamoeba coli and Endolimax nana , 6 with Endamoeba coh and Chilomas 
tix mesnih, 4 with Endamoeba coh and Giardia lamblia, and 3 with 
Endamoeba coh and Trichomonas homims 


That the infestation of the human intestine with species of amebae other 
than Endamoeba histolytica does not give rise to a positive complement fixa- 
tion reaction is proved by the fact that of 700 individuals giving a negative 
reaction, mcludmg the 676 mentioned above, no less than 176, or 25 1 per 
cent, weie infested with some other species of intestinal ameba 


Approximately two-thirds of the 825 mdividuals giving a negative re- 
action wath the complement fixation test were patients in a large general 
hospital, or from clinics, and were suffering from many acute and chrome 
disease conditions The remaming third weie normal mdividuals used as 
controls It is thus evident that this test does not give positive results m 
nomal individuals oi in those suffering from otliei disease conditions than 
amebiasis, with the possible exceptions discussed latei 

The Si^ecificity of the Beaction— As pme cultmes of Endamoeba histo- 
lytica aie not yet available, the antigenic extracts used in this test contain 
extiaetnes of both this paiasite and the bacteria glow mg m culture with the 
amebae Alcoholic extiaets of these bacteua. glow u upon the Boeck-Drbohlav 
medium, and piepaied m the same manner as the antigen used in the test have 
been used as controls and m no instance bare such extracts given positive 
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lesults, SO that it is eiicTent that the positive lesiilts obtained vith the aineba 
antigen aie actually specific and aie not due to the bacteiial e\ti actives con- 
tained in the antigen That this is tine is evidenced by the disapiieaiance of 
the complement fixation leaction aftci inopei tieatment of the amebic infec- 
tion and the disappeaiance of Endamoeba histolytica fiom the feces It has 
luvaiiably been oni expeiience that the complement fixation leaction dis- 
appeais attei tieatment lesulting m the disappeaiance of the amebaeiiom the 
feces and this is veil illustiated in Table I, vhieli gnes the time ot disappeai- 
ance of the leaction attei tieatment in 30 eases in which this could be acen- 
lately asceitaiued 


Tvble I 


ILLOSTRVTING TUE TlML 01 DiS \P1>E \It VNCE 01 TIIL COMPIFMEM 1 I\ ITlON TeSX lOR 
EXDVMOEBV IltSTOIlTieV AlTtlt TKE-VIMENT 


CASE 

RESULT OF TEST 
BEFORE TRE VT- 
VE^T 

FFCES E\VAI 

VTION FOR E 
HISTOLATICV 
BEFOR^ TRE.\.T- 
ME\1 

result of TESl 
\FTER TREAT 
AfEVT 

FELLS EXVM 
: IN VTION FOR E 

HISTOLYTICA 
\PrER TREAT 

MENT 

D VA S VITER 
CESS VTION 

OP 

TREATilENT 

1 

+ + + + 

Positnc 

- 

Negatnc 

3 

2 

+ + + + 

Positue 


Negative 

3 

3 

++++ 

Positnc 

1 

Negative 

4 

4 

++++ 

1 Positnc 

i 

Negative 

5 

5 

++++ 

1 Positnc 

1 ” 

Negative 

0 

6 

X+ + + 

1 Positnc 

- 

Negative 

6 

7 

+ + + 

Positne 

1 

Negative 

7 

8 

++ + + 

, Positnc 

- 

Negative 

9 

9 

+ + + + 

Positne 

- 

Negative 

11 

10 

+ + + 

Positive 

- 

Negative 

12 

11 

■f 

Positnc 


j^egat2\o 

14 

12 

+ + + + 

' Positnc 

- 

Negative 

14 

13 

+ +++ 

Positnc 

- 

Negative 

! 14 

14 

+ + + + 

Positive 


' Negative 

! 14 

15 

+ + + + 

Positnc 

- 

1 Negative 

14 

lb 

+ + + + 1 

1 Positive 

- 1 

i Negative 

14 

17 

! ++++ 

1 Positne 1 

- 

1 Negative 

14 

IS 

+ + T + 

Positive 

! 

Negative 

14 

19 

! + + + 

I Positnc 


Negative 

14 

20 

+ + + + 

Positne 

>• 

Negative 

14 

21 

+ + + + 

Positiv e 

- 

Negative 

14 

22 

+ + + + 

Positive 

- 

Negative 

14 

23 

+ + + + 

Positne 

- 

Negative 

14 

24 

+ + + + 

Positnc 

- 

Negative 

14 

25 

+++ + 

Positne 

- 

Negative 

14 

26 

++++ 

Positne 

- 

Negative 

IS 

27 

+++ + 

Positne 

- 

Negative 

21 

28 

+++ + 

Positne 

- 

Negative 

21 

29 

++ + + 

Positne 

- 

Negative 

21 

30 

+ + 4* + 

Positne 


Negative 

28 


Upon lefeience to Table I it will be noted that the leactiou disappeaiecl 
in 2 cases, thiee days attei the cessation of tieatment, in 1 cise torn days 
aftemaid, m 2 cases, file days afteiwaid, in 1 case each, six, seven, nine, 
eleven, twelve, eighteen, and twenty-eight days aftei cessation of tieatment 
lespectively , in 15 cases, foniteeu days afterwaid, and in S cases, twenty-one 
days aftei cessation of tieatment It is eiident that the tune of disappeai- 
ance of the leaction aftei tieatment vanes consideiabh m difteient individu- 
als as would be expected, but that in the vast majontj of the cases, as shown 
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m Table I, the reaction bail ilisappeaiod b% the eiul of the bccoiul ^vcelc after 
the ce^bltlou ol bpecibc tieatment ami the disapptaiance of Endamoeba his- 
toljtiea fioiu the btoois Tlius of the 10 cases studied, the xeaction had dis- 
appeaied \\ilhin foiutceu dacs iii no less than 27 oi 8b b pei cent, while in the 
leiuamdei it had disappiai.d !» tin* tnent% ipfbtb dav attei the cessation ol 
tieatment 'J'ht disappejii.imi ol the le.iction attci tieatment icsulting in 
tlie (liminiition ol Plndamocb.i hlst()l^tlca demonstiritcs, in my opinion, the 
bpecihcity of this compleinent tixation test toi inteetion with Endamoeba hib- 
toljtica It luai he st ited that similai iisults aic obtained in es-pciimental 
amebiasis in doy:s is leieiitlj lepoitcd by me’’’ 

The onh conditions in winch appaiently false positive reactions have 
been obtained with this test <ue sjphilis and chionic ulcciativc colitis Of 
110 iniliMiliials ^iMii*' a posit ue lomplemcut tixation test for infection with 
Endamoeba liistobtica, 15 oi IS 6 pci cent, also gace a positive Wassemanii 
and Kahn test, while of b7b individuals giving a negativ’C reaction for 
Endamoeba histoljtica, ob, oi 8 2 pei tent, gave a positive Wasseimann or 
Kahn test Of the 15 individuals giving a positive complement fixation test 
for Endamoeba liistolj tic.i as well as a positive Wassennann and Kahn test, 
9 failed to show Endamoeba histolytica m the teces Because of the greater 
auiahei of cases giving a positive leaction with all tlnee tests and the failure 
to find Endamoeba histoljtica in over half of such cases, I have stated’® that 
“iniare instances, patients sufteiing fiom syphilis may give a positive result 
with this test " Hovvevei, further observations have convinced me that this 
IS not true and that sj phihs does not giv'e a reaction with the complement 
fixation test for amebiasis This conclusion is based upon the observation 
that in piopeily tieated cases positive with the thxee tests, the complement fixa- 
tion reaction disappears after the elimination of Endamoeba histolytica whde 
the 'Wassermann and Kahn reactions peisist, and that the apparent excess of 
positive Wassermann and Kahn reactions in individuals giving a positive 
complement fixation test for amebiasis disappears as a larger number of indi- 
viduals mfected with this paiasite have been tested At the present time it 
IS not believed that syphilis gives a positiv’^e result with this test unless there 
IS a coincident infection with Endamoeba histolytca 


The question of the occurrence of a positive complement fixation reaction 
with this test m certain cases of chronic ulcerative colitis is an interesting 
and important one In 1932, Kiefer," of the Lahey Clinic, reported the re- 
sults of this test in 19 eases diagnosed as chrome ulcerative colitis of -which 
15 gave a positive result Of the 15 positive cases Endamoeba histolytica 
could be demonstrated m only 3 cases The complement fixation tests in this 
senes of cases were made for Dr Kiefer by me, while the stool examinations 
vv ere made m Boston by competent parasitologists In Ins paper, Kiefer states 
that cases of dunhea caused by functional distmbance, also tested by me 
gave eonsistentlj negative results, and that the large percentage of positive 

rdm 1!? unexplained and suggests some 

ationship between tins condition and amebic infection He sun-"-ested that 

P ed upon an original ame*bic ulceration ” 
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lu iny peisoiial expeiieuce, txclubive ot the tests made loi Di Kiefer, 
there have been eleven cases diagnosed as chioiiic uleeiatne colitis which have 
given a positne leactiou with the complement fixation test in winch the ex- 
amination of the feces loi Endamoeba histolytica resulted negatively In all 
of these cases it nas initiossible to make moie than one oi two examinations 
of the feces, so that it is impossible to be sure that the parasite was really 
absent, for in many other cases diagnosed clnonic ulceiative colitis in which 
the reaction was positne, repeated exannnatious had to be made in order to 
demonstrate the parasite In several such cases as many as six to eight 
examinations of the teees were made before Endamoeba histolytica was found 
and, even then, in small numbers In some cases daily examinations were 
made for over a week and the parasite found at the last examination, so that 
rmless at least six examinations are made upon dilieieut dajs it is impossi- 
ble to be srue that Endamoeba histol 3 "tica is not present In view^ of this ex- 
perience I am convinced that this test does not give a positive result in cases 
of chronic ulcerative colitis unless Endamoeba histoljtica is present This 
conclusion is fruthei justified by the results of antiamebic treatment in these 
cases, for Kiefer states that treatment wuth ehiniofon of the cases of chrome 
ulcerative colitis giving a positne reaction with the eouiplenient fixation test, 
but negative for Endamoeba histolytica, resulted in the disappearance of the 
symptoms in 4 cases wuth no return for from ten to fourteen months, a defi- 
nite improvement in 5 cases, while in the lemdiuing the tieatment had not 
been completed and concludes that antiamebic tieatment should be tried in 
all eases of chronic ulceiative colitis Mv experience agrees wuth that of 
Kiefer as regards the specific effect of antiamebic tieatment in cases of ulcera- 
tive colitis giving a positive complement fixation test, but negative for En- 
damoeba histoljdica, for all cases so treated have been benefited or appaientlj’' 
cured 

The theory of Kaefei that chronic ulceiative colitis maj' be a pirngenic 
infection engrafted upon an original amebic infection is worthv of serious 
consideration and studj'’ It would explain the occurrence of a positiv'e com- 
plement fixation test in some cases of this condition in v\hich the parasite 
cannot be demonstrated in the feces, for in such cases there maj be a local- 
ization of the organisms in the tissues of the intestine vrith tew-^ or none oc- 
emiing in the lumen of the gut, the conditions there being unfavorable for 
the propagation of the aiiiebae, owing to the piesenee of the iijmgenic infec- 
tion In time, the amebic infection in the tissues wmuld disappear and in such 
cases the complement fixation reaction will lesult negatively, as it does in 
many cases diagnosed as chronic ulcerative colitis, in my experience At the 
present time it is believed that the occuiienec of a positive leaction wuth the 
complement fixation test foi amebiasis in certain cases of chrome ulceiative 
colitis indicates the piesenee in the tissues of the colon of Endamoeba histo- 
lytica and that wdien this parasite is absent positive leactions will not be 

obtained in this condition 
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With the exception of the conditions discussed there is no esidenec tliat 
the complement iixation test tor ainebusib gi\es positive lesults in cithei nor- 
mal luduiduals or those siitlcring from othei diseases 

The Value o] the Test lu Duly no^ts —Continued obseivations with this 
test have com meed me ot its value m the diagnosis of amebiasis Where the 
^services of a trained pioto/ooloj'ist are available, and it is possible to make 
repeated microseopie examinations ot the teees in suspeeted eases, tins test 
vs'ould be of comparativelj little help in dia'^nosis, «is I am convinced that 
every case of intestinal infection with Endamoeba histoljtiea can be dia^tosed 
bj microscopic examinations of the teees, piovided repeated examinations are 
made, if necessaiv However, the test has pioved of value in mj hands in the 
discoveiy of cases ot amebic abscess of the hvei in patients wliose feces were 
negative foi the paiasite in four instances, and in several other cases the 
routine use of the test has resulted in the discoveiy of livei abscesses due to 
Endamoeba histolj tica, in w Inch subsequent fecal examinations demonstrated 
the presence of the parasite, although no sjnnptoms of amcbic mfeetion of the 
intestine weie pieseiit Tlie loutme application of the test has also given 
positive results m scores of cases where an amebic infection was not sus- 
pected and where the sj^mptoms were atjpical or so slight as to be overlooked 
by the clinician The discovery and pioper treatment of such infections is 
of the gicatest impoitance fiom both a theiapeutic and propln lactic stand- 
point I’* have recently review'ed the evidence demonstrating that marked 
ulcerative lesions due to Endamoeba histolytica may exist in the intestine of 
individuals who have shown no clinical evidence of amebic infection, so that 
absence of symptoms does not piove that amebic infection is absent or that 
definite pathologic lesions of the intestine may not exist, and the complement 
fixation test for amebiasis should prove of the greatest service as an aid m 
the recognition of such cases of latent amebiasis 

The use of the test as a control of treatment should also piove of definite 
value As already stated, proper treatment followed by the disappearance 
of Endamoeba histolytica from the feces, is also followed by the disappear- 
ance of the positive complement fixation reaction, and, m cases which have 
relapsed, by a return of the positive reaction It is thus possible to determine 
the effect of treatment with any paiticular drug and the iclative eflficiency of 
various methods of medication by repeated complement fixation tests In 
some cases in which a lelapse occurred a return of the positive complement 
fixation reaction has been noted ev’cn before the amebae could be demon- 
strated m the feces, thus indicating a multiplication of the organisms m the 
tissues of the intestine sufficient to produce such a reaction before they be- 
come numerous enough in the lumen of the bowel to be demonstrable m the 
ftces 


1 time the practical application of the test is limited by the 

lUiculty of preparing an efficient antigen, and the small amounts that can 
be obtained from large numbers of cultures of Endamoeba histolytica It is 
loped that, m the near future, improved methods of prepaun" antigens will 

^ht^; raTproJ^n?" Iab;ratones 
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1 Specific coluplemeut fixing- bodies iiia-v' be deuionstiated in the blood 
seiuni of mdniduals infected iiitli Eudanioeba histoljtica nhen alcoholic 
extiacts of cultiiies of this paiasite aie used as antigens 

2 Noinial individuals oi these sufteinig fioni other infectious oi dis- 
eases do not give a positive conipleinent fixation leaction with such antigens 
unless theie is a coincident intection with Eudanioeba liistoljtica 

3 The specific conipleinent fixing bodies disappeai from the blood serum 
follovvmg antianiebic treatment and the disappeaiauce of Endamoeba histo- 
lytica fioiu the feces 

4 In 1 elapsing cases of aiutbiasis the complement fixation test, vvhicli 
has been negative duiing the mteival of appaieiit fieedom fiom Endamoeba 
histolv'tiea, again becomes positive, m raie instances even betoie the paiasite 
IS again demoiisti able m the feces Thus, a negative leaction unless lepeat- 
edlj so foi seveial weeks, does not piove the absence of amebic intection oi 
that antianiebic tieatment has lesulted in cuie 

5 The time of disappeaiauce of the positive complement hxatiou leac- 
tiou aftei tieatment lesulting in the disappeaiauce of Endamoeba histolvtica 
from the feces has vaiied, in this senes of obsen’atious, between thiee and 
tvveutv-eight dajs In 86 6 per cent of the cases studied the leaction dis- 
appeai ed within foul teen days aftei the cessation of antianiebic treatment, 
and in 96 6 per cent within tvveutj-one days aftei cessation of tieatment le 
suiting in the disappearance of the paiasite fiom the feces 

6 Indiv idiials infested with other species of amebae, oi vv itli the intestinal 
flagellates, do not giv e a positiv'e complement fixation w ith this test unless 
Endamoeba histolytica is also piesent 

7 The complement fixation leaction occiiis m all stages of amebiasis but 
the stiongest positive lesults are usually obtaiued m symptomless “camel’s'’ 
01 in those pieseutmg mild symptoms of infection with Endamoeba histolvdica 
In seveial cases of v'ery acute amebic colitis the leactiou has been doubtful 
01 negative, although in most severe cases the leaction has been positive 

8 The test has pioved of value in the diagnosis of cases of amebic ab- 
scess of the In ei unaccompanied by intestmal svnnptoms , in the diagnosis of 
appal ently healthj^ “ camel’s ” of Endamoeba histolj'-tica and of those pre- 
senting atjTiical 01 mild symptoms of infection, and in the eontiol of anti- 
aniebic tieatment 
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RESULTS OP TREATMENT IN RHEUMATOID ARTHRITIS WITH 
REFERENCE TO FOCI OP INFECTION AND 
STREPTOCOCCUS VACCINE* T 


Wexdeli, j Stain'sbi, 31 D , axd Edith E Nicholls, 31 D , New York, N Y 


TN RECENT years two forms ot therapy have arrested the attention of phy- 
sicians engaged m the study of rheumatoid arthritis, namely, the removal 
of foei of infection and the administration of streptococcus vaccine 

As far back as twenty years ago, BiUings^ pointed out the relationship of 
foei of infection to chronic arthritis Since that time, certain investigators 
have enthusiastically advocated the radical removal of such foci in arthritic 
patients, some have been conservative xegaiding this proceduie, while others 
have been frankly skeptical Even today, there seems to be no unanimity of 
opimon as to the xalue of removing infected foci in the treatment of this 
disease 


The other form of therapy which we are considermg m this paper the 
administration of streptococcus vaccines, has recently enjoyed considerable 
popularity Several different tvpes of stieptococci have been employed in 
the preparation of these vaccines, and tw o methods of administration the 
subcut aneous and the intravenous have been adopted Regardless of the 
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type of stieptococcus used, or tlie method ot administiation, tlie therapeutic 
results have geneially been lepoited as favoiable- 


THE PRESENT STUD\ 


The piesent studj was uudeitakeu m the hope of cry stallizuig our owm 
impression as to the relative ralue of removing dilieient foci of infection in 
patients wnth rheumatoid arthritis, as well as to detennine the merits of 
stieptococcus -vaccme therapy The patients included in this report w'eie 
ainbnlatoiy and w'ere treated in the Arthritis Department ot the Cornell 
Clinic between 1923 and 1932 As attendance at this clinic requires payment 
for services, the patients were of moderate means, h\ed in favorable ennion- 
ments, and were intelligent and cooper atne, all resided in the metropolitan 
area of New' York City, and w'hen able they W'eie permitted to puisne their 
usual oeciqiations In older to a%oid confusion, individuals having more than 
one type of focus of infection removed w ere not included in tins study' When 
patients w'eie treated w'lth vaeeme only', either foci of infection had not been 
discovered or had been pre^nously lemoced 

Forms of treatment supplementary to lemo^al of foci of infection and 
administration of raceme w'eie limited to a minimum As the areiage patient 
with rheumatoid arthntis is under -nourished, a geneious umestiicted diet, 
high m vitamin content, was usually recommended The markedly ovenveight 
W'eie given a diet limited in carbohydrates, but they comprised a small pro- 
portion of our senes Aspirin and sodium salicylate w'eie frequently pie- 
seribed for the relief of pam, and sometimes patients weie adnsed to apply 
heat to the afteeted jomts, by means of an electnc pad, mfia-ied lamp, or hot 
compresses Cod hr er oil w as given in some eases 

In om experience, patients w'lth w'ell de\ eloped rheumatoid aithiitis aie 
seldom cuied of the disease, if the word cuied implies complete and iieima- 
nent relief from all pain, sw'elling, and stiftness The few w'ho were dis- 
charged as cioed have usually, at some later period, dec eloped at least vague 
and transitory symptoms and sometimes suffered complete relapse For these 
reasons, we have not classified any of oui cases as ciued, being content to use 
the w'oid impioved Considerable care has been exercised at all times not to 
confuse temporary changes due to climatic or other 'lai'ying conditions with 
moie lasting ones No patient has been included who has not been under ob- 
servation for at least two months, and many haie been followed for seieial 


y'ears 

Foi convenience of study' the patients were divided into three groups 
according to clmical sever itv The first group comprises those who com- 
plained of pains in the joints, but who failed to show any' eiidence of arthri- 
tis at the time of examination othei than tenderness and stiftness of the joints 
The second group includes those who presented the typical picture ot well de- 
veloped rheumatoid arthritis with characteristic penarticiilai sw'elling of the 
mints usually including fiisifoi-m fingeis The thud gioup is similai to the 
but comp>.*«s patients wbo wete m a moi. advanced stage of La d.s- 
easerdeta«nt.es such as ulnar dev.at.on, and part.al or coBplele ankylosai ot 
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the joints Lli.Uiieti i i/e tins "loiip 
rupiesinttil bN the s\ nibols 


In tlie t.ihles tlnse tliiee p:ionps h.ne been 
and uspietiM-h 


\ VCClNLs 


Fiipmaiwu of I mcnu'. — Tin N.iiions \aeLines used ni this stud} ueie 
sninl.nh pttpaied ^MKn sL\ual stiains utie to be included in one \accinc 
each w.is tic.ited sep.uatelc duini" the iail\ stages ot the ptocess .Snfiicient 
giowth was obtanud b\ cnltnation in Inei-lieait intiision biotli toi eighteen 
to twent\-tuui hoiiis Attii ceiiti ituging the ciiltiiie, the supeiiiatant bioth 
was dibcaided ind the sedinieiit washed twice in saline The bacteiu were 
then suspended in jih\siologic saline at «i conce*ntiation of one billion oigau- 
isins pel eubic ciiitiiiiitei <ind bottkil. Oil pei cent tiikiesol being aelded for 
killing and picsiiMiig Attei shaking, the bottles weic allowed to stand in 
anln^elted position toi loiti eiglit honis Tests toi steiilit} weic then made 
by cultuiing the Aaccine in blood biotli and blood agai 

“Tupuul St) am’' rdeiiiic — In a pi e\ ions aiticle wc, in collaboiation wnth 
Cecil, ^ lepoited the isolation ot stieptococci tioin the blood ot a high pei- 
centage ot patients with iheuunitoid aitluitis Ot the stieptococcus stiains 
thus lecoieied 83 3 pei cent weie sinulai both cultinally and biologically, 
and w'ere designated as “tcpical stiaius ” On laboiaton mediums, these 
strains pieseuted the appeal anee ot attenuated hemohtic stieptococci In 
latei papeis,-* it was shown that the seiums of a high peicentage of patients 
with well deieloped iheumatoid aithritis gaie strong specific agglutination 
leactions with “tipical stiain” stieptococci Because of the appaient etio- 
logic relationships of these oigauisms to rheumatoid artliiitis, they weie con- 
sideied the most suitable foi laccine theiap}, and ten of them weie used in 
the preparation of the so called “tjpical stiain” laccine The laccines were 
made in large quantities about eieiy three months, the same strains being 
used each time Stock cultuies of these oiganisins were maintained in the 
frozen and diied state as well as m blood bioth and blood agar mediums 
Otho Sti eptococcus Vaccines — Autogenous laccmes weie prepared as soon 
as possible after the streptococci had been isolated, in sufficient quantity to 
last a patient throughout the course of his treatment Polyvalent strepto- 
coccus caccines weie made fiom organisms lecocered from a wide variety of 
sources and laried from time to time 


Suhcnianeoits Administi atwn — ^All vaccines for subcutaneous use con- 
tained one billion organisms per cubic eentiiiretei Injections were given at 
weekh inteiials beginning with Dice and increasing the amount each time 
until a ma\imuni ot 1 c c was reached The treatment was continued at this 
final lee el throughout the leinaindei of the course Mild local reactions, as 
indicated b\ swelling, tenderness, and pain at the site of injection, frequently 
occur led but sec ere local reactions, and generalized reactions as indicated 
In fecei and malaise were seldom noted If such reactions did develop the 
amount ot caccnie was increased more gradually ’ 

Intuu Clous Admmishatwn-The caccine for mtracenous use was pre- 
1 1 u nurec be diluting the subcutaneous c accrue with physiologic salme 
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Injectious weie gueu at weekly iutei\als, hegiumu'' w'ltli 50,000 oigauisras, 
and mcieasing the amount at c.ich succeeding inoculation, accoiding to \aiy- 
mg lates Poi a ceitain nuinbei ot patients, the dosage w'as inci eased by 
about 50,000 oiganisms each tune, a single injection ne^er exceeding one 
million oiganisms Poi otheis, the late ot mcieasing the amount injected 
was moie lapid, and at about the tenth injection appioxiniateJy ten niilhou 
oiganisms weie being gnen .Subsequent doses toi these patients were then 
maintained at the ten million le\el Tlie dosage toi twentj patients in tiie 
gioup leceniug “tcpical stiam” intiaienous caccine only and toi a few in 
the gioup lecemng both subeutaueous and mtiaienous injections was lu- 
ci eased by the simple piocess ot doubling the amount ot the pi e\ ions injec- 
tion until a febiile leaction oceuiied Subsequent injections weie regulated 
to a point wheie the patient dec eloped no moie than a mild generalmed 
leaetion Febiile leactions weie generallj elicited wdien a patient leceived 
an injection containing between one hundied and fi\e bundled million oigan- 
isms although one patient who was gnen a billion oiganisms at one time had 
no leaction whateiei Regaidless ot whethei the injections weie small oi 
laige, the peicentage of impiovement was similar and, theietoie, all ot these 
cases aie classified together 


RESULTS OP TONSILLECTOMl 


It IS otteu a mattei ot eousideiable difificultj to deteiuime whethei an> 
particulai pan ot tonsils is oi is not diseased Poi this reason, some phjsi- 
cians recommend tousillectomj foi all patients suttcung fioin iheumatoid 
aithiitis, pioiiding their geneial plijsical condition is satistactoiy In the 
pieseut senes, however, this policy wms not adopted Tonsils weie leuioved 
only when it was the opinion of the Nose and Tliioat Depaitment that they 
weie inteeted in making a diagnosis ot diseased tonsils, emphasis was 
placed on a historj^ of pievious attacks of soie tin oat, tonsillitis, and peii- 
tonsillai abscess, the size and fiNity of the tonsils, the eoloi of the anteiior 
piUais, and the possibikty of expiessiiig exudate tiom the cicpts weie also 
taken into consideiation 


Altogethei, 103 patients weie subjected to tonsillectomy and ot these, 
60, or 58 3 pei cent, weie improved (Table I) In some patients, the change 
was immediate, in otheis, it was giadiial, extending ocei a peiiod of wmeks 
01 months, while theie weie a few cases in which the joint symptoms weie 
tempoiaiily incieased, although lasting impiocenient was eientuallj^ noted 
Among the unimpioved was a small numbei whose artluitis was apiiaiently 
worse as a result of the operation Twenty patients leeened no therapy 
other than tonsilleetomj The lemaimng eight} -three were gnen in addition 
some form of stieptococcus vaccine, although the} in no wuse lepiesented a 
irroup unimpioved by tonsillectoni} , the injections being iiequently started 
either before this opeiatiou or shoitly atteiwaid In some cases the injec- 
tmns were subcutaneous, in others, intravenous, while certain of the patients 
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Tvule I 

lUsLLTS 01 T0\MLLtC10M\ 



01’ C\SES 

MMBfcl 
nil ROVED 

II- It CENT 

IMlUO%hD 

Tonsillcctoni} onl} 

TonsiUectomv ind “tvpicd strain” vac«-iue 
Tonsilkctomv and other streptococcus \ iccincs 

dO 

1C t G*, 

12 

;5}4s 

00 0 

0-1 4 ( ” ^ 

Total 

10 > 

00 

IS 3 


receued both The method ot piepaiatiou of the Adccint, as well as the 
manner ot incieasin" the dosage nas bimdax to that used xMth patients who 
reeeued \aeeme treatment alone The a\erage numbei ot mjeetions toi the 
patients in this gioup nas 21 2, although theie nas eonsiderable lariation m 
the indnidual dosage Fittj-se\cn weie gnen “tjpieal stiain'’ \aeeme, and 
of these, 31, or 54 -i pei eent, were impio\ed Twentj-sis. leeened laiious 
other kinds of stieptoeoeeus laeeme, sueh as autogenous laeeuies piepaied 
from hemoljtie, gieen pioduemg and indifteient streptoeoeei, alone oi eom- 
bined Of these 26 cases, 17, oi 65 4 pei eent, weie inipioved, but, on eareful 
anal} SIS, no particulai merit eould be found foi an} of the t}pes of vaeeme 
employed, and the} were, thereloie, classified togetliei 

Although the numbei of patients haiing tonsillectomy onl} was small, 
it was interesting to note that the\ showed as high a peicentage of iinpiove- 
ment as those haiing both tonsilleetom} and streptococcus laceine 

In Table II the eases are arranged according to the se^erlty of the dis- 
ease The group liaMng mild artluitis showed an lmplo^ement of 66 7 per 


1 UlLE II 


Resclts 01 Tonsillectomy According to Severity or Disease 


SEVXBITY OF 

NLMBER OF 

NUMBER 

per CENT 

mSEVSE 

evSES 

liIPBOVEO 

liIPBOVED 


27 

18 

66 7 

++ 

51 

30 

58 8 

-r + -i- 

25 

12 

48 0 

Total 

103 

60 

58 3 


cent, that with well developed signs, 58 8 per cent, and the still more ad- 
vanced, 48 0 per cent As would be expected, the mild cases benefited moie 
from tonsillectomy than the severe ones 


Age also played an important lole in the patient’s chances toward re- 
coverv (Table III) Of 58 patients forty }ears of age or under, 39, or 67 ^ per 
cent, were impioved, compaied to 45 over fort} }eais of age with improve- 
ment m only 21, or 46 7 per cent 


The duration of the disease, on the contrar} , vv as apparently an unimpor- 
tant factor (Table IV) Of those having the disease one year or less 59 2 ner 
cent were improved, of those having it for more than a year, 57 4’per~eent 
\\tre inipro\t(l, reniarkdbK siiHilar figures 
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KEbUL'lS OP KLMOMXQ VBSCESSLD TLLrU 

In stucljing the eftect on aitluitis ot the ienio\dl ot diseased teeth it WtTS 
cousideied adMsable to include onl\ patients nhose teeth shoncd definite 
evidence ot abseess toiiuation Tlie diagnosis nas laigel\ made iioiii the 
study ot \-iucs and vas tiequciith confiimed b^ evaiiiin.ition ot the ev- 
tiacted teeth Simple pcoiihca and dental ciiiics wme not included no m<it- 
tei how piotound 


Tcbli. Ill 

Ktsinrs oi Ton-iIilictomc Aicoidiso lo Ai.t 


\GE 

\lMItER or 

M lEIJElt 

1 ER CENT 


IMl ROVED 

niPROV ED 

Forte 10113 of igL or uuder 

■|S 

10 

G7 2 

Over to jeirs of ige 

43 

21 

46 7 

Total 

101 

GO 
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Results op Tonsillictowi 

Arc OHDINo TO 

Dl 1! CTION OP DiSf \SE 

DL It.\TION 

NOME fK ot 


lER tFSr 


c\s^s 

IMPKOV ED 

IMl ROVED 

Quo 1 e ir or kss 

10 

29 

59 2 

More tiuu one veir 


31 

o7 4 

Total 

103 

00 

5S 3 


Altogethei, 35 patients ueie studied and ot these, 24 oi bS b pei cent, 
ueie iinproA^ed (Table V) Pne ot the patients lecened no othei theiap>, 
while 30 weie giceii in adclitiou stieptoeoccus caccines ot tApcs similai to 
those used in conjunction with tonsillectonn In the lesults ot laccme thei- 


Tvble V 

Resilts op \bscessed Teeth EAntAcnos 



NUMBER OF 

NLArilER 

PER CENT 


CVSFS 

IMl ROVED 

IMPROVED 

Teeth oiih 

5 

T 


Teeth and streptococcus vaccine 

30 

19 

63 3 

Total 

35 

24 

OS (j 


apj'' alone, leported latei in this papei, the peiceutage ot impioiement was 
low, and it seems leasonable, tlieietoie to attiibute the high peiceutage ot 
impioveraent chiefly to the lemoial ot the dental toci The aieiage uumbei 
of injections foi patients m this gioup ivas 19 1 

The nuiiibei of patients liaiing teeth extiaction is too small to waiaant a 
detailed analjtieal study They iveie somewhat oldei than those subjected 
to tonsillectomy, 11 being foity yeai-s ot age oi under, while 24 weie ovei 
foity The inildei eases shoived a gieatei tendencj towaul impiovement than 

did the moie seveie 
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OTHLB I-OCI OP INiLOnON 

Ne\t to diseased tonsils and teeth, infected sinuses appealed most piomi- 
nentlv as a tocus ot mtection in patients with rheumatoid aitliiitis Because 
the tieatment ot intected sinuses is [rciieialU so uiisatistaetoii , it was eon- 
sideied adsisable to omit this foim ot therapj tiom the present study In 
the Cornell Clime, othei toei ot inteetion were seldom noted 

KESULTS OF 1 VCCINE THER VI'\ VLONE 

Altos'ethei 194 patients were tieated with \aeeiiie tUeiapt onh, and ot 
these, 69, oi 35 6 per cent, showed impio\ement (Table VI) Of the 87 pa- 
tients leceuin-r “tjpieal stiaiii” laecme subeutaneouslj 32, oi 3b 8 per cent, 
showed impioeement, of the 3b leeemng the same eaeeine intiasenoush 13 
or 361 pel cent, showed improi ement , while ot the 48 lecemng it both sub- 
cutaneously and lntla^ euously 14, oi 29 2 pel cent, showed impioienient 
Twentj -tliiee otheis weie guen saiious kinds ot streptocoeeiis laeeines with 
lmp^o^ement m 10, oi 41 5 per cent 

The a\eiage numbei ot mtectious toi patients m each gioup is indicated 
in Table VI 

Kegardless ot the tjpe of vaccine oi the method ot administiation re- 
markably similar lesults weie lecorded 


Table VI 

Resclts 01 Streptococcus Vxccist 
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lu Table WII the patients tieateil witb stieptococcub \accine onlj aie 
giouped accoidiiig to age Those toity ^eals of age oi uiulei shoiied au 
irapiovement of 44 3 pei cent, ^\llIle those ovei toity sliowed only 29 6 per 
cent impi ovement 

Table IX lepoits the lesults m the saiuegioiip of patients as in Table VIII, 
but viewed fioiii the standpoint of the duiatioii ot the disease Of 77 patients 
luning the disease foi one 3 eai 01 less, 46 8 pei cent iiiipioied, w lieieas ot 117 
having the disease foi moie than one 3'eai, onh 28 2 pel cent i\eie inipioied 
The lesults shonn in Tables VIII and IX aie eNtieinel3 difficult to 111- 
teipiet The hguies niai indicate that couiig patients and those haiing the 
disease toi onl} a shoit time leceived some benefit tiom stieptococciis laccine 
therap3’', on the othei hand, the\ may onh indicate that such p.itients liaie a 
somewhat gieatei tendency tow aid spontaneous selt-lmiitation ot the disease 
To us the lattei inteipietation seems moie piobable 


Tuill VIII 

liESCLTS 01 SiTRSPlOCOCCUS A \CtINE ACCOKDING TO AoE 



NUMBtR 0> 

NUMBtK 

lEK CENT 


CISES 

nirnovED 

IMPROVED 

Portj 3 ears of ago or under 

79 

35 

443 

Over 40 jears of ago 

115 

34 

20 6 


Tible IX 



Results of Streptococcus 

VVCCINL ACCOKWNO 

TO Dobatiov 

OF Disease 


N UilBEB OP 

number. 

PER CENT 


eVSES 

IMPRO^^D 

lilPROVED 

One 3 ear or less 

77 

3G 

4es 

More than one rear 

117 

33 

28 2 


SUMMAUl VND DISCUSSION 

This papei is a piesentatiou of the lesults of the tieatment of 332 pa- 
tients with iheumatoid aithiitis b3 lemoval of foci of infection and with the 
adininistiation ot ceitain stieptococciis lacciiies 

One huudied and thiee patients weie treated 63 lemoiiiig diseased ton- 
sils and 60 (58 3 pei cent) showed subsequent impi ovement of then aithiitic 
condition Tw'ent3" of these had no othei foim of theiapc', wdiile S3 weie 
gnen in addition stieptococcus lacciue A^o higliei late of nupi ovement was 
noted m patients having vaccine and toiisillectom3 combined than m those 
having tonsillectomy alone 

As would be expected, the results in the tonsillectoiiis* group were best 
in 3mung patients and those haiing mild arthritis, the dmation of the disease 
appealed to be an imimportant fact 01 m the chances of iecovei-3 

Thiitv-fi'vfi patients had abscessed teeth lenioied, of which 24 (68 6 per 
cent) showed impioi enient Thirty of the thiity-fiie lecened stieptococcus 
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taCLiue thoi.ipj also TaLiiit' into Lonsidei.itiou tlic low peicentai'c ot iin- 
pio\ement in patients Ivaviui^ ^<lcolnt; theiapj onl>, it seems leasonable to 
assume that the high peicentage ot impiosemeiit in patients Mith dental 
OAtiaetioii and eaccuic theiapj eaii he lai»ch attiiliiited to tin lemoval ot 
the abscessed teeth pei se 

One huiidied and niiieti-toiu patients weie tieated iiitli laccmc thiiapi 
alone Of these only (lO ('ll h pel cent) showed impuneniciit The icsults 
woie lemaikablj snnilai, ie<raidless ot the tjpe ot Aaccine used, oi ot the 
method of adininistiation 

Throughout this stuch, (oinplete and peinianent ciiie w,is an e\ceedinglj 
laie occuiience The lenlo^a^ of diseased tonsils and abscessed teeth, how- 
e\ei, favoiablj modified the coiuse of the disease in a high peiccntage of 
cases 

Although oui policy has been to advise lemoval of toci onlj when tlieic 
w'as stiong cMdence that they weie a source of infection, w'e teel that perhaps 
tins strict ruling has in some instances peiniitted the letention of foci re- 
sponsible foi the aithiitic condition 

In estimating the results of vaccine theiapj’ m iheuniatoid aithritis, one 
is impressed with the fact that wm have no measuiing lod foi acciuately de- 
termining the seventy of the disease m anj individual patient The erjtluo- 
cytic sedimentation test offers possibilities for such a determination, but 
further ivork must be done m this field 

That vaccine inoculation undoubtedly has a consideiable psychologic 
effect on the patient should be taken into consideration in estimating- the 
lesults of this type of therapy 

In legal d to the series of cases here leported, it is, of couise, admitted 
that the employment of other forms of stieptocoeci or otliei methods of pie- 
paring vaccine might have been attended wuth more satisfactoii results 

Although ive do not know' the peicentage of patients who w'ould have 
improved spontaneously, our results with vaccine tlieiapy weie extremely 
disappointing, as the low percentage of improvement may well repiesent the 
natural tendency of some patients to improve regardless of treatment, latlier 
than to any inherent value in streptococcus vaccine therapv 
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W D brovALL, il D , VM) Av\a A Bi itoi/, I\I S , Minibov, Wis 


' I *IIE liteicituie sliotts a wuk dibattiecnunt .iinoiig iniestigatois as to the 
A cultiual, biochemical, and moiphologric chaiactei istics ot \east-like iiiugi 
paiasitic to man Robins' fust studied the inoiphologic chaiactenstics ot the 
tbiush fungus and, not lecognumg the similaiiti ot this tnngns to :M Can- 
dida desciibed pieMOuslj bj Bonoideu,- he named it oidinm albicans, oidium 
being the teim applied bj Link, 1809, to the tungus ot giapecine mdden 
and latei bj Presenilis, 1850, to name a tiingns isolated tioin soni milk The 
name ot the thiusli tungus has changed seceial times since its i ecogiiitioii 
Eeess,^ 1870, lepoited the piesence ot asci and called it sacchaiomj ces al- 
bicans Aftei the advent ot pine cultiual methods, Zopt' toiind no asci in 
the thiusli tungus, lecognized its identity uith jeast-like tiiiigi ot the genus 
monilia and lenamed the oigaiiism Monilia albicans The nomcnclatiiie uas 
again changed by Vuilleiuin, 1898, ulien he icpoited the toimation ot asci 
He named it Endomjees albicans biuce then the woik ot Zopt has been 
substantiated and the oiganism has letained the name giien hi him M 
albicans 

Multiplicitj ot species among the cultuies isolated tioiii cases ot thiiish 
uas lecognized b3 Plant" 1887 He studied ciiltnies ot uhat he designated 
as “Thiusli Fungus” and 1\I Candida and came to the eoncliisiou that fiom 
the standpoint ot moipholog> and pathogenieiti thei ait identical Mul- 
tiplicity was also lecognized bj Heifli," 1895 He obseived that oigauisms 
of this gioup ueie associated iiitli disease piocesses iiiiohnig the mucosa ot 
the vagina He descnbecl 26 eases ot vaginitis due to a j east-like tungus 
and identified the oiganism tiom 4 of tlie eases as IM Candida and liom 16 
as jM albicans Ciaik,® 1913, also lecogiiized the mnltiplieitv ot species in 
this "enus and described both M Candida and M albicans 

The teim “ blastomjmes ” uas fiist used bj Busse" in Geimam and Gil 
Christ in this countiy to designate a j east -like pathogenic tuugiis the exact 
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ideutitj Ot ANcij, binte then tht Uuvv blubtoiuycosis has uome 

to co\ei all disease pioecsses with winch a j east like oi'^iinism is associated, 
and the teim blastoiinces to designate such oiganisiiis as sacchaioinyces, 
cijptococci, inoiuha, oidiuin, toiula, and eiidonnces 

Kecentlj theie has been an elloit to chibSitj these oiganisins nioie stiictly 
Poi this puiiiosL siigai tci mentations, litmus nulk, iind gelatin leactioiis ha\e 
been used The Aaiiablc lesults hoiii these studies have caused considevablc 
confusion and the consetiueiicc has been a gieat incie.ise in the multiplicit} 
of species especiallj in the monilia gioiip C'astellam identified up to 1920 
toitj-two difteieiit species ot nionilia Latei, disiegauling acid and using 
only gas piodnction in ceitain sngais togethei witli gelatin and litmus milk 
leactions, he i educed this numbei to 28 

Following this woik the liteiatuii abountls with lepoits ot yeast-like 
tungi associated with eaiions disease conditions, Inonclutis, pneumonia, asthma, 
thiusli, vaginitis, etc The oiganisins lepoited aie given a variety of names 
Piom this leview, it is obMous that the hteiature is contusing as to the 
classification ot the jeast-Uke tungi pathogenic ioi man and particulailj 
as it applies to moniha All ot the nucstigatois have lepoited a vaiiabilitv 
ot these oiganisins in then ciiltuial and biochemical cliaiacteiistics This 
variability has been accepted as due to the vai lability ot the oiganisins nn- 
dei identical enviionmental cucumstances 

Because ot this contusion and because we saw tieiiuenth in sputum, 
which was being examuied toi tubeicle bacilli, yeast-like cells and mjceluiin 
we became mteiested in then identification and classification In 1928, 
one ot us, Stovall, lepoited 18 cases ot piunary pulmonary infection wnth 
yeast-like fungi No othei name wms given to the organisms isolated, because 
we w^eie contused as to their lelentity Since then we have isolated 200 
cultures from cases of bionchitis pneumonia, asthma, bronchiectasis, thiush, 
and vaginitis In 1929“ w'e lepoited a ciiltuial study of 40 of these strains 
We did not encountei the vaiiability that has been so fiequently reported, 
but to the coiitidiy when it was possible to repeatedly establish the same 
enviionmeiit as to composition ot media, teinpeiatiire, time of incubation 
and to obseive the lesnlts at the same time in the incubation period, we 
tound that the individual oiganisins and those in the same species showed 
lemarkably constant morphologic, cultural and biochemical chaiactensties 
Among these cultuies w^e encountered only three species of monilia 

We weie impiessed wnth the constancy of the results and also with the 
limited muubei of species eucounteied We thought that possibly the latter 
expencnce was due to the localitj and theieioie decided to study cultures 
ot momha secuied fiom the Ameiican tj-pe culture collection We selected 
ceitaui cultures because ot the investigators who first studied them and 
also because ot the localitj in which the investigator was vvorlun- at the 
time the oiganism was isolated In tins stndy^^ we found that all of the 

bfairM? Ameiiean tjpe culture collection could 

be classified with one of the species we had identified among our cultures 
and also that when submitted to oui method ot study, they weie as con’ 
stant m then beliavioi to tlie vaiious medias as our own cultures 
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We luAe uo\\ completed the stud\ ot 250 ciiltuies isolated bj one ot us 
(Bubolz) fiom cases ot bionclutis, pneumonia astlima, tbiiisb, Aagimtis, and 
geneialized mtcctions We hnd that all ot the numilias belnne in a constant 
mauuei and that among all ot these cultuies ot monilia tbeie exist onl\ 
tbiee speeics 

This papei is toi tiie puipose ol a detailed elesciiption ot tlie methods 
Ave liace emploceet and also to lecoiel tlie dilleicnt caiicties ot oiganisms 
A\hieh A\e lune eneounteied togethei with the clinical chaiacteiistics asso- 
eiateel with these lutections 

AivrutrvG vMi aigtiiods 

The 250 oiganisins nseel m the stueh Aieie isohiteel tiom patients sufteiuig 
tiom bionclutis asthma pneumonia, thiush anel Aagiiutis, and cultuies ob 
tamed tiom the Ameiican tA pe cultuie collection 

Mioo^copic — The sputum A\as examined fiist b\ malving moist piepaia- 
tion toi niicioscopic studi The unite iial was '■eloeted toi these piepaiations 



by poniing the sputum into a steiile Petii elish and, Aiith the black of the 
table top toi a backgiouud, picking the small flakes ot giajush AAliite mate- 
iial These small flakes aio composed ot tangled thieads ot niAcelium epi- 
thelial cells and fibnn Thee aie looseh held togethei anel as a lule no 
sodium hj dioxide is needed to sotten them In some instances when the 
mateiial has been too tough and haiel to satistactoiiW pi ess out undei a 
coAmislip, AA^e haAe tieated it AAith a 20 pei cent sodium I 13 dioxide solution 
This method of examination leceals in diseases associated with the piesence 
ot ceitain yeast-like fungi, monilia and endomyces manj’ tangled thieads ot 
mycelium and many a east -like cells some ot aaIucIi aie seen to bud (Fig 1) 
In othei Amiieties ot Aeast-like tiingi oidia and toiiila no nijcelnim is seen 
but the yeast-hke cells aie piesent (Pig 2, A and B) Occisionalh this ex- 
niTunatioii will fail to reA eal the oiganisms which will show up m the ciil- 
tuies It is impoi-tant, lioweAei, to demonstiate the oiganism in the moist 
reflation since .t lends eons.de.aWe emphasis to the inte.p, station of he 
^14 Then p.esenee in la.ge lunnbeis ,n the split, n.i poiticula.lr in the 
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d„c. aaa,.4.Ue cclK o, n.-ccl.u,., 

t This .m be accomplibhed tioiu 1 pei cent glucose broth 

Ibolutwn ihis c<i ,tni \ PMidates The culture oi 

cultures oi clirecth tiom sputuiu oi a - incubated at 37° C 

e^u<late ,s plated on malt “■'<> „,i| a,on on malt osat, 

r:‘to7:S: 1 . 0 ml .l,r.:orcaon,es‘„.eaam,n. t.o.n 2 to 5 em O.d.nm 



does not develop so lapidly on malt agai but develops similar sized colonies 
on plain agar in a veek to ten dajs 

Pine Cultine Study — This is made for the furthei identification and 
classification of the organisms For this puipose ive ha\ e studied morphology, 
method of reproduction, colon} morphology on malt agai plates, fermenta- 
tion of various eaiboli} drates, gelatin liquefaction, and reactions in milk 
On malt agar plates the monilias show chaiacteiistie colony morphology 
foi the thiee species at the end of forty-eight hours incubation at 37° C 
(Fig 3, A, B, and C) The various genera, endomyces, torula, oidia, are 
diffeientiated fiom the monilia group and from each othei by morphologic 
studies and then method of reproduction (asci formation), simple budding, 
ni} celiiim, and the foniiation of asci 

Fei mentation — For pui^ioses of specie identification of momlia, we found 
the sugais indicated in Table 11 to gue distinguishing leactions These 
siig irs aie added to plain Liebig’s extract broth in sufficient amounts to 
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make the bioth a 1 pei bioth Is moculated horn a 

tliMUol blue nulieatoi is ac uiLiibatecl toi se%en dajs The cul- 

foite-eitJht houi a-iai slope .„ul toui chns but a hnal 
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the toiiuation ot acid and jras 
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Fig 


3— a ilonilla T>pe I fort> -eight hour malt agai 
eight hour malt agar colon> C Monllia T>pe 


colon> B 
III colon> 


Monilia T\pe II 
of '^L Candida. 


forlj- 


Gelatin — ^\ e ha^c found no niouilia nhich mil liquetj 10 per cent stand- 
aid gelatin and theietore c\ e do not use it for the routine identification of 
species in this group 

21 til — ^We piepaie a special milk media to insure eonstancj' of results 
Skimmed milk is tubed in 10 c c quantities and “Arnolcled” on three 
successue dais aftei uliicli 05 cc of a sterile 10 pei cent calcium lactate 
solution is added to each tube This media is inoculated w itli 0 1 c c of a 
salt solution suspension made bj u ashing a foitv-eight hour growth from a 
malt agn slope, and obseiied for coagulation for a period ot one week The 
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mtubatlou tempviiituie is i7° (’ and the cii/tmes .ne inspected everj tweutv- 
ioiu horns duiin<r the test 

( blNlt VI Onsl RV ATIOV 

Monilia — The gemis ulentihcation is jinule on the basis ot iiioiphologj 
and method of lepiodiietion The species in the genus aie deteiniined bv €i 
study ot the cultiiial bejiavioi ton aid ceitam sngai media caluiiin lactate 
milk, and colonv moiphologc on malt .igai attei toi tv -eight lionis incubation 
at 37° C 

Mo) pJwlogy — All oi the cultuies, 270, studied lepioduce bj budding 
and mj cehal ±01 Illation The spoies van gieatlv in si/e and moipliology In 
the same cultuie small and huge cells aie seen as well as louiid and oval 
toiiiis The mvceliuiu is septate and lafeial coiiidia ±oim bj budding neax 
the joints of the hv^hae and teiiiiiiial eonidia bv budding and constnction at 
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the ends of the hjphae (Pig 4) We have found no moiphologic vaiiatiou in 
the genus upon which to base a species difteientiation Asci have not been 
demonstiated 

The cultmal and biochemical leactions which we have found to be ehar- 
acteiistic foi specie ditfeientiation aie shown in Table II 

The lelation of monilia to disease has been disputed Theie aie, how- 
evei, many clinical lepoits, Castelhini, Ashfoid, Sen, Paiamanad, Pipei, Boggs, 
Pincoii, Simon, Stemfied, Johns and Shaw, and otheis have associated mo- 
nilias as etiologic faetois wnth bionchitis, asthma, pneumonia, thiush, and 
vaginitis In all of these leports eithei no attempt has been made to elassifv 


Table II 


SPECIES 

ilUiTOSE 

SACCII ^KOSE 

MILK 

MYCELIAL 

COLONIES 

Tvpe I , 

Tvpo II albicans) 

TvT)0 III Candida) 

Acid 

Acid and gas 
Acid and gas 

Acid 

Acid 

Aeid and gas 

0 

Coagulabon 

0 

+ 

0 

+ -4* 
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the iuii-iis isolatLil, 01 Castellaiu’s classilitatiou has been adopted We have 
isolated luid classihed luoiiilia iioiii lesions in \auous locations in the body 
and ha\c tound the t^pes descubed abo\e We have also tound that in one 
patient ^a-lmtls iiiaj be causid bj M Candida and in anotliei by M albi- 
cans This has also been tiue toi cases ot thuisli bionchitis, and asthma 
While MO Inne tound Giovip 1 iiionilia in sputum, ve ba\c iievei tound it to 
be associated nitli tbiiLsh oi Nafniiitis The biict case histones below aie 
illustiatne ot oui clinical e\peiience nitli the nionilias 

(_ \sb 1 — White link, iged lift) teo jcirs Caiiit on J in I'l, 11)25, eoniiil iininf; of a 
bore mouth lie said tint he hid been siilTering from this eonditioii for tivo je irs iiid tint 
one tear prenous ho had been told it mus due to a streptoioeeus infection due to bid teeth 
He had his teeth rcinosed it tint time The e\aiiiiintion reeciled a iiicmbraiious e\ud ite 
eotenng the niueous uieinbr me of the eheeks, toni^ue iiul lips The nieiiibr me M is thin and 
lias removed in small pieces Direct sine irs stained with Grimes stun reieiled i ^eistliko 
fungus with abundant nijceliuiii Cultural ideiititj, AI e indida 

C\SL 2—1 f , white mih, iged hie jeirs, idniitted to the liospit il Feb 4, 1931, 
weight 39 pounds The parents slid the child had been drooling siiiee Cie months of age 
and had had a photophobia with jellow diseli irge from the e\es sinee one jcir of age Thej 
had also noticed white patehes in the mouth siiiec he was i jeir old and about three jears 
ago he had a seiere infection of the mouth ueompaiiicd bj acute otitis media 

The examination reiealed a pale, ancinie eliild iiiueh underweight The corneal reflex 
was lost There were a few corneal opacities in the upper li ilf of the left eornea In the 
mouth there were found man) white eleiatcd patches coiering the mucous membrane and 
tongue These lesions were t)pical of thrush Oier the palm ir surfaces of the hands there 
was a scabng and pealing and the finger nails were thickened and discolored These lesions 
wore typical of epidermoplpton infection Smears made from the lesions in the mouth showed 
a yeast like fungus with abundant mycelium The cultural identity of this fungus was il 
albicans It was also isolated from the stool Epidcrmopli) ton microsporon was isolated 
from the finger nails 

C \SE 3 — R K , i mail, aged thirt) six, a laborer, complained of coughing up blood 
There was no family history of tuberculosis Fourteen weeks before his admission he had 
an upper respirator) infection and had dcielopcd a cough About a week later he had i 
chill following exposure Following the dull he graduall) became more short of breath and 
began to cough up bright red blood He continued to cough up blood and felt weak Three 
weeks later he consulted a ph)siciau who took an x ra) of liis chest and told him he had 
tuberculosis 

Direct examination of sputum did not reieal a ) east like fungus but the cultures grew 
a ) east like fungus which was identified as Alonilia T)pe I Sputum examinations for 
tubercle bacilli were repeatedly negative 

CiSE 4— E S, aged fifteen, a selioolbo), admitted to the hospital Jan 16, 1928, had 
del eloped a dr), nonproduetiic cough beginning about a )ear before In September, 1927, 
ho had begun to liaio afternoon feier which rose to about 100° F He did not raise any 
sputum at this time although he still had a cough December 12 he went to bed because of 
weakness A diagnosis of bronchitis was made b) the local i)h)sieian Jan 4, 1928, the 
patient returned to school He felt exhausted but there was still no sputum January 14 
le 01 eloped a high foicr ind for the first time raised about a teaspoonful of blood stained 
sputum The patient had lost ten pounds in the past si-x months The sputum over a period 
0 a lear and a half was rcpeatcdl) positiie for M albicans and negative for tubercle 


admitted to the hospital Feb 20 19‘’8 in 
1 moribund condition His local phisici.n s«d that earli in December he had iiLu^za 
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Ho was ill about four i\ecks it that tiuio He coutiiiiad to eoiigli i gre it dc il but tbe 
sputum ivas not blood st lined until the 1 itter p irt of T iiiu tr\ He b id toiupl lined ol sore 
throat and liis loiee ms hiislo The thro it condition greii uorae ripidh iiid his cough isjs 
almost eontmuous -tthen he was idiuitted to the hospit il \t this time he had a large ulcer 
invohing the soft p ilate and another on the upper lip luo uetks prior to liis adiiiissioii 



Fig 0 — Blastonnces «pore in a giant cell 



Pig 6 — Blastomjcetes (Oidia) septation an 1 abstnction of lijpliae 


to the hospital a direet e\ iminatioii ot the sputum recealcd large numbers of jeastbke 
cells and m>celial threads in the sputum The eultural results identified if albicans Beam 
matwn of secretion from the ulcers xeiealed the sime organisms 

Qidium (Blastomyces) 'NVe hate isolated tavo cultures and with these 

have studied one, Asteioides, Castellam, secuied fiom the Ameiican type cul- 
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tiue collection The teuuentat.o.i uMction. colonv mo. pholot^v aud othev cv ltu al 
chaiacteust.es aie deseubed .n Table III This o.gan.sm we believe to be the 
same as the one deseubed bj lU.sse and G.Ichust as the cause ot blasto- 
mycosis In tissue this oigaii.sm is seen as single, huge spoies 8 o m - 
cions in diametei, some ot vvliicli can be seen to be budding Tlicj aie ottcu 
seen m the giant cells vv Inch aic pait ot the tissue leact.on (Fig o) Cultiued 
on solid media it soon piodiiecs piotuse mveellium, the eolonj finalh being 
eoveied bv a dovvm, tii//v giovvth Spoies a.e touned tioni the mjeel.um b^ 
abstiictioii and septatioii ot the hv phae (Fig b) This oiganisni is easily dis- 
tinguished tioiii the othci veast-hki tiiiigi deseiibid in this papei In the si/e 
of the spoies and then double eontouied wall and In the veiv eoaise iiiyee- 
liiim The feu.ientation tin the. ditteientiatcs this oiganisin It teimeiits no 
sugai even attei long peiiods ot ineub,ition tliiitv days 
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Case 1 — C G, aged seientcou sears, admitted to the hospit il on Sept i, 1929, com 
plaining of pain in the chest He had been ill since Alav, 1928 He had been in bed since 
September, 1928 He had impairment of function of joints of the hands, knees, elbows and 
shoulders since August, 1929 The physical evanunation rtiealed a poorp nourished and 
anemic male, marked lag in respiration in the left chest, impaiied resonance in both apices, 
more marked on the left, tactile and \ocal fremitus decreased oicr the same area, high 
pitched inspiration and prolonged expiration, systolic murmur o\er the aortic area trans 
nutted to the vessels of the neck, liver palpable one ind one half centimeters below the costal 
margin, edema of the lower extremities, fluid in both knee joints, hvpertrophic joint changes 
in the knees, feet, and hands Probable diagnosis at this point, pulmouarv tuberculosis, 
chronic infci tious arthritis, secondarv anemia, chronic pharjiigitis, and dental sepsis 

The sputum examination was negative for tubercle bacilli after many specimens hid 
been e\ miined The direct examination of the sputum showed large double contoured spores 
and no mvcelium The cultural identity of the organism was oidium (blastomvces) Clinical 
diagnosis, blastomycosis 

Endomijcci, — This otgamsm lepioduces by budding and iny^celial and asci 
formation The mvcelium is septate and eonidia aie foimed laterally and at 
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the jomts o± tlie lijpliiie, aucl bv abbtiictiou at the eiulb oi the h.vphae Ttieie 
aie mmoi inoiphologic clifteieuces between thib oiganibm and the momhas 
The chiet distingniblung chaiaeteustics aie tlie pioduction ot asci (Pig 7) 
and the bugai fei mentation 

It has been oiu expeiience that a veabt-lihe lungus giving the teimen- 
tations lecoided foi tliib oiganisin m Table III hab alviajs bhown asti and 
has tinned out to be endomvces ^Ve have now isolated this oiganism Iioiii 
thiee specimeiib ot spiitiiui The studv^ ot thiee tiiltiiieb is, of coiirst a lim- 
ited expeiiente Howevei the fcimentation ot lactose iiinlin, and laffinose 
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has been a constant chaiacteiistie ot these thiee stiams The oiganism se- 
cured fiom the Ameiicaii tvpe culture collection, classified as 31 macedoui- 
eusis, produced asci in oiu studj and we theietoie recognized it as an endo- 
mycete It did not, howevei, feiment lactose It appeal’s then that a study 
of a large niimbei of stiaius might leveal a vaiietv’ ot species 

CvSE A S — Tins patient, i woman tliirti tiio acar» ot age, n is uhiiitted to the 
hospital on Dee 11, 1927, ivith a seiere rlunoph iriaigitis iiid lironehitis After tno or three 
davs in bed she appeared to be iniproicd but she eontinued to have a low feier and a few 
rales at the base of both lungs. This eondition persisted tor two more dies when an area 
of consolidation w is found in the right lung posteriorlj The patient ’s fee er eontinued about 
the same, 99 G° 101°, but the chest manifestations did not improve 

X ray iilates made December 29 showed enl irgeuient ot hilum hmpli nodes on the right 
side, inereased iisu ilization of peribroiielii il structures, several organized spots sc ittered 
through the lower half of the right lung, and a fogging in the left ape\ 

Sputum was sent to the laboratorj December 23 with a request for in evaminatioii for 
aeid fast bacilli This was repeated for live successive dajs and each time reported negative 
However, on December 26 the laboratorj reported the presence ot a v cast like fungus The 
organism proved to be an eiidomycete 

The patient recovered and was dischirged from the hospital on December 20 She has 
been followed closelv and at the present tune x rav plates of her chest are clear and she is 

m good healtli 
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lia\e stiulacl si\ mUmes, tom isolated b\ us and t^^o hoin 
the Ameiicaii tn>e tultme culloctum The moipliolo<r\ ot this oigamsm is 
like that of sacthaioinjctb except that no asci ha\c been demonstiated It 
lepioduces ehiefl\ b> biiddiii<r llouesei, in bioth eultuies left at looia teiii- 
peratine foi thiee months <ibiindant imeehum is pioduced in the sugars in 
nhich aeid is piodueed No gas is foiiucd iii siigais, aeid being pioduced 
slowlv 111 gliicobe, leiulobe, iiiaiiiiose galaetose. and satchaiose We have 
encounteied two vaiieties of colonies, one a eieainj, glossj colonj, and the 
othei a salmon to pink coloi The colonies aie nioie glossj than the monilias 
and sacchaioiiiv cos 

C\SE J L — This i\-i 3 I whiti mile iiitieiit, twentv three ecirs ot ige ile Ins suffered 
from usthnia cter smec he iv'is tuo ind one Inlf \curs old IIis usthm i tollowod iii itt lek 
of pneumonia His condition had not imreised in seiente He sometimes Ind eiuite seierc 
attacks of dyspnc i Ho said ho had notued a sensitnines-. to \ irious dusts and to the 
eminations from cats and dogs 

The phvsual examination reicaled a longesttd lus il ind phiringial mueos i and 
cmphxsematous lungs 

The lalioratorj examinations is ere cssentiaUx negatue, except for the sputum examina 
tion The x ras shoued nothing important Tin sputum cultures rescaled a x east like 
fungus, svhich svas identified as torula (sshitc) 


SUAUrARX 


This paper biieflv leviews the hteratme on the classification of jeast- 
like fungi and points out the contusion which has led to a multiplicity of 
species for inonilias anel resulted m the classification of all veast-like fungi 
as blastomyces 


The methods used and the cliaiacteiistic difteiences of certain of these 
tjTies of fungi are described The difteiences aie found to be characteiistic 
for the \anoub species and when the oiganisms aie obseived undei the con- 
ditions described, they aie constant in then behavioi, showing no xariation 
after artificial cultiv'ation over a penod of manv yeais 

This stud> IS associated with a biief leport of cases infected vrith diftei- 
ent kinds of yeast-like fungi These cases indicate the clinical manifesta- 
tions of these infections This lepcrt suggests that these organisms may be 
the cause of bronchial asthma in certain cases The cases also demonstrate 
that these oiganisms maj be associated with lesions in vanous anatomic loca- 
tions , that IS il Candida mav' in one patient be associated with thrush and in 
another with vaginitis 


This study fuithei indicates that veast-hke fungi can hv caieful clinical 
and laboratorj studies be establislied as the piimarj' etiologic agent m cer- 
tain cases of pulmonaiy, vaginal and mouth mucous membrane inflammatory 
piocesses On the otliei hand such cases as T L (torula) raise the cpiestioii 
as to the significance of this oiganism m an allergic patient 




1 Histone naturclli. dts veget lux p ir isites qui croiisont sur I’homme ct sur lo= 

vwsnts, Paris, J B B i.llicre et fils, 1853, p 488 animaux 

2 Handlmcli dcr algcracinen VHkologic, Stuttgart, E Schwcizerbart, 1851 
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V Bnt JI J 2 1205 nid 14b0, 1013 
0 lirthow’s Arcli f path An it 140 23, lS9a 

10 Stonll, 11 D, and Greelei, 11 P BroiulioniMosis, Report of IS Casts of Prim irv 

Infection in Lung, J V M A 91 1140, 1028 

11 Stoiall, IV D, and Biiholz, A V Porta Ntrains ot liasthke lungi Isolated trom 
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of distilled ivater 


OX THE ADVAXTAGE OF ALTERXATIXG THE VEGETABLE AXD 
ilETALLIC DILRETICb IX THE TREATilEXT OP EDEMA 
OP COXGEbTIVE HEART PAILURE’^ 


George Hekrmvnn MD B II bcawvu MD,C T Stove MD 
VND W L Mvuii, ;MD 

With the Assist vncl op JIvLOAHLr E Cvtf AB 
VXD Odelia B IIaii vt er, RX 
0 4L1 eston Tea vs 


I X THE pioseeutioii ot oui studios’ on the inechamsm ot the action ot vauous 
tj'pes ot diuietics Me MCie impiessed Mith the influenoe that the ordei 
01 seciuence in which the dings iieic admmisteied had upon the tape and 
degiee of duuesis In oui second (lepeated) compound oi triple diug ex- 
peiinieiit (WiUiam Blake) oui lesults as to the filtiation and i eabsoi-jitiou 
seemed to lefiite oui oiigiual findings and conceptions, but the idea of a pos- 
sibility of "hang ovei" oi peixistence of eftects was imiuediatelii coneeived 
and steps ueie taken to \eiif\ such an evplauatiou oi contention (Tables 1 
II, and HI, Pigs 1, 2 3 and 4 ) 

This evideiice we felt Mould m tiuii help to substantiate the conception 
of the puime's meieased glonierulai filtiation and the lieavo metal’s de- 
ci eased tubulai leabsoiption uiechanisiiis of diuresis Mith which mc weie 
concemecl These obseivations and facts suggested a possible eomplemen- 
tarj^ theiapeutic combination ot the tMO modes of action by a piopei se- 
quential 01 siniultaiieoiis admiiiistiatioii of the two types of dmieties 

It M'as eiideiit that augmentation of cliuiesis nuclei such would have a 


distmeth piactical yalue and should be put to evteiisue climeal investigation 
Tins has been done in the medical Mards of the John Sealy Hospital and 
the yalidity ot the aignments seems to us to he established almost beyond 
peradveutnie We can admmistei combinations mIucIi almost nnifoimh 
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jielded beltei le^ults than did the two dings pie\ionsl% admmisttied alone 
We ha^e also been succcsstnl in instanees when- one ding alone in the same 
dosage had tailed In gtneial it tnitheiiiime inis been possible to aeeoin- 
phsli diiuesis with siiialUi doses ot the dings doses that tor eithei diug 
alone would be ineltietnal Tlie gieat inhaiieeiiunt ot tin uiinaie output 
biouglit about as .i lesnlt ot pmpositnl pieiiu ditated aiiangeinent ot the 
tiine°and oidei ot ding adininistiation In \iitiu ot taet that tlie dings in 
our wa^ ot thinking aet on dilKient paits ot the uiial unit stiuek us as a 
distineth piaetieal theiapeiitie pioeednie 



1 — Clinical obstrsation of the (lain bodj weight fluij intake and urine output 
over a period ot twent>-tvvo di>a of the first and twent>-four da>s of the second admission 
of B colored aged forts -three with ssTihilitic aortic regurgitation in extreme congestive 
failure with anasarca. Complete studies were made bv the Pehberg creatinine method of 
the mt-chanism of the diuresis following the intravenous injection first of ouabaine second three 
da>s later ot saljroan and tnree davs after this tbe thiid acute experiment was done with 
theophjlline eth>lene diamine and finallj digitalization was carried out. The results of the 
acute experiments with regard to (Fy filtration and (Jf) reabsorption will be shown in Figs •> 
and 4 Note the great augmentation of the output that resulted from the theophv nine that 
folowed the mercurial The second adml9--ion shows the effleienev of theophvlline bv mouth 
ioUo\sing thf mcrcuriAl b> \cin ^ 


Just as fethniitz' ' using the Rehbeig' cieatiuine method in the studj' ot 
the mechanism ot eNpenmental diuiesis m animals has shown, so we too have 
demonstrated m patients with congestne heart failuie and edema that the 
metallic diuretics, especiallj the mercunaLs, accomplish their results by ad- 
^ erselv aftecting the permeahiUtj of the tubular epithelium and decreasing 
the tubular reahsorption piimanlj, while the piume dernatives, especiallj thecZ 
phjlline and m oui experience ecen digitalis bodies, produce diuresis pnn- 
cipalh by increasing the glomerular filtration The opening up of more renal 
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units by tke \ascuku eftects of the Nauthines piobably also plajs a iniiioi pait 
as does the mei eased late of doiv thiough the tnbulai capillaij pleMis m the 
inci eased etBeieucN of uime excietion 

Theophylline ethylene diamme (thephyldme), theoph’v Ihne, the ding- in 
the iiuime oi xanthine senes that A\e liaie used most often has definite aug- 
luentoi}^ cential ciiciilatoij , as nell as leual efteets It is piiiuaiily used as 
a lasodilatoi and is geneialh consuleicd to ha^e its etteets on the active 
arteiiolai vasculai sectoi in the heait and kidiiej, but piobablj also in the 
othei peiipheial paits of the vasculai beds ^leieiuj salicyl-allj lamide o- 
aeetate ot sodium meisalyl (sahigan), the meieiiiial used is appaientlv fil- 
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FiS 2 — schematic representation of the lesults obtaineil b^ the creatinine method of 
estimation glomerulai filtration (F) and tubulai reabsorption (iJ) following the intra\enous 
injection of ouabaine The total heights of the columns to the \er^ top repiesents tlie filtiatlon 
late (F) per minute in cubic centiiiieteis the columns to the loN\er margins of the black cap 
represent the reabsorption (72) rate pci minute in cubic centimeters the blaci cap itself the 
difference beUNeen F and 72 is the unnarj output late in cubic centimeters Per minute (L) 
The actual ullnar^ excretion pei minute on a scilc JO times that used foi F R and I is shown 
b> the connected line at the bottom U cc obtained bj dhiding each uiinar> output in cubic 
centimeters b> its inteiaal in minutes and chartlnsT the same opposite the time at which each 
specimen was \oided 

In the uppei pait of the graph theie is charted the peicentage of the filtered urea 
(DU per cent) and chlorides (ECl per cent) excreted at tlie time inter\als throughout tlie das 
Note that aftei ouabaine just as was the case with digalen there was a striking increase in 
filtration and onh a slight decrease in reabsoipUon slightly dela>ed possiblj because it de- 
pended on cential or caidiac impio\ement In cii dilation and latei lmplo^ement in glomerulai 
Circulation 


teied 111 dilute solution tlucugli the glomeiul.u membiane, and as it comes m 
contact with the tubulai epithelium and is diftused tluough in minute amount 
01 leabsoibed, it afteets the piotoplasm of the cells of the tubulai membiane 
and decieases then peimeability If the dose ot meieiiiy is too gieat, oi the 
cells of the tubulai epithelium aie unusually susceptible, destruction lesiilts, 
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and theie au ex.,-.aiatcd eon.plotc pcM.u.ab.hh . . 1 . a ^ 

Tin. ha. ai)i)aienH% liappened in a lc^^ ot oiu La.o. sshuh lai-.e t 
ot saljigan uoie -^ncu mt^ncuousb Upon the basis oi tiasc tatts ot tlic 
modus opeiaudi ot each t^pc ot dnueta the u-sults ol out expeument sened 
to substantiate oui contentious We base studied tl.cse combination thera- 
peutic eftects in a .tins ot U successlulh and i unsuccLssiuIh tieated pa- 
tients 111 Loiittestne In ait i.iiluie 

xinnion 

VU cdemitoub iiitKiits olimtud to the medu it « irds ot tin. lolm V il> Uusi.it it ire 
striLtlx oonfiucd to tied with i hah rest ind i.itloub is disirtd to m ihc tluiu coiutort ihk 
X lou proto... (400) s .It poor .lat {2(,) ,s prcMr.l.cd a.M. dOO c . of ilu.d it tao or three 
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Fig 3 — The description gie en lor the si mbols in Fig 2 m ill suffice tor this graph 
In the experiment depicted here the second one the mercurial salirgan was injected in- 
travenously and the diuresis was accomplished not in the pure saljrfcan waj b> depressing 
tubular absorption (increase in black caps) but there was an increase in filtration which was 
considered as a persistence of the general circulation improvement effect of the ouabaine pre- 
viously gl\ en 

hourlj intervals for 8 or o administrations aceording to tho degree of edema that the patient 
presents totaling 1600 c c or 1000 c e for the tvventj four hour period The degree of edema 
13 roughlj estimated as Grade 1 when there is just pitting, Grade 2 when it extends to the 
knees, Grade 3, to the scrotum. Grade 4, to the hack with ascites. Grade 5, general anasarca 
The liodj weight and height are recorded All urine specimens are collected separately ending 
alvvajs a twelve hour period hj cmpting the bladder at 6 p if and 6 vxi to complete the 
twelve and twent) four hour outputs Morphine sulphate is used ad lib to quiet and keep 
tho patient at ease 

On tho first morning in the hospital before breakfast, a 30 c c blood sample is taken 
without stasis and under mineral oil for complete chemical analvsis, two urine samples at 
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kuo\vu time lutcriila are Lolkettil tor miIuiul rite iiir minute and urt i dear nice determini 
tion, and the complete tuche and tiicnti four hour spcumons arc chennc illj nnaljzed 

The patient then is kept at rest iii bed for three dijs on the simc diet uith the intake 
of fluid output of urine and the bodj Height recorded aid ehirted daily 

It after three dais, there is no rise in the output, the regime ot experiiiicntal therapeutics 
IS begun If, howeier, there is iiiv ludie ition of i rising level of iirui irj output, the ey 
permient is postponed for as main dns is seems nee ess in to est iblish i baseline On the 
first espermiental dn, the 30 e e of blood aid the first tvvo urine speeiinens aid the twelve 
and the twenty four hour spceimens are igiiii collected for aniljsis, aid then the drug is 
given 

Tlieoplnllino ethjlene diamine 0 4S gm in 10 ee of phjsiologie silt solution is in 
trodined aitr iveiioiislv and the tiiiu reeoreled E n !i urine spuimeu voided, thereifter, is eol 
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Fis: 4 — Vgain the description of the graph gi\en under Fig J is to be ippliel heie 
The third expeunient the icsult of injecting thcopht llinc i.ho^\^> i tienundous increase in the 
glomeiulai flltration pei minute to a maximum of 400 c,c with tills Uic stiiKingh prominent 
black caps indicate a conspicuous defect in icabsorption i peisistence of the preMOus mercurial 
effect with as a icsult i diiiicais of Inio^t line Iters of urini. in t\^ent^-fou^ houis 

lected lu i separate or iiidnidu il bottle, the time is noted the iuter\aUaltul ited in minutes, the 
urmo \olume and specific graMtj are determined, ind the r ite per minute estimated From this 
data can be detormii od, the time if ter injection of onset of diuresis or augmented or increased 
urinarj flow, the time intcreal (after inieetion) cl ipsing before the maximum diuresis is 
obtained and the length of the diuretic iieriod on this control dose of theophjiline ethjleue 
diamine (0 48 gm ) or of an^ other drug that maj be choseu The second experimental 
period IS a similar one but for the change in the drug introduced intraeenouslj 

As soon as the basebue of urimrj excretion is reached and the glomerular filtration 
effect bas dis vppenred, Vfbieh is usuallv vvitbm a day evecpt for digit ihzatiou effects that 
are more persistent, the second drug, the meuiirni, is idmmistcrcd under the couditious of 
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th. l,r.t experiment il d n 'ri.e prei.Meet.on bluod ind unm . impKs ire t ikeu lor in .l>bm 
1 cc ot a 10 per cent i,olntion (0 1 gm ) of siljrgm is iiijeeted , ill urine eoidings ire eol 
leeted .opsrstelj agiin, md the time of onset of in iMinnin lion iiid tlio length of time of 
the diuretie iction of the drug srt noted 

Tho third experimenfil period eoimihting of the seeond or po-,th ih rg in injeetioii of 
theophvUine, which is to show tin eoinhin ition elTeet ot sihrgiii tolloned hi tlieopliv lime, 
13 iniugurated The control hlood ind urine simples ire lolheted ig iin The s line dose ot 
thcophjlhne preeiouslj used is in)eited intr leeiioush mid the time of onset of in iMiiium Ilow 
and tho length ot tho diuretic period ire re.orded B\ eoiiip irisoii ot these figures the le 
cuinulatue effects are to be noted ilbeit rongliK, but iln i\s dcfiiiiteh 

In some patients the sahrgiu wis giseii oiils i ten hours before the tlieophjllme 
and occasionally the drugs were used aimult ineousle 



Fig S — The dallj record of a patient (S J ) with hjpertension coronars arteriosclerotic 
heart disease with consestiec failure cardiac cirrhosis of the liter and ascites After a long 
rest period tno theoph>llIne injections of 0 -18 gm each were gieen at three daj Inters als rvith 
but slight effect upon the unnarj output Saljrgan 0 2 gm was then injected and a fail 
diuresis resulted On the following daj thephjldine produced twice as much of an output 
than it had pre\iousI> Four dajs later the drugs were gi\en during the same morning i 
few hours apart and a good diuresis resulted eight dajs latei the drugs in half the dosage 
preeiouslj gieen had about two-thirds of the effect The first was the onlj dose of euphenfn 
(the German product) the others were all thephjldine (the American preparation) ^ ' 

A fourth and fifth series of experiments were earned out with the hope of obiiating 
tho neecssity of the intraienous injection of the drugs 

In tho fourth senes the p iticnts were giten a control injection, of 0 1 gm salyrgan 
or were put directU on one of purine denvatues, that is used for oral admmistration and 
o effects were noted and recorded This drug is admiimtercd continuously three or four 
times a day according to tho preparation used in doses of 0 1 to 0 5 gm (lia to TV er ) 
until the output of urine was about at a constant baseline for three or four dais Then an 
injection of 0 1 gm (Ice) salyrgan was gxien and the rise in urinary output recorded The 
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punno lias continued through the intrLiirnl dnr lud for sticrnl dn^s there ifttr, md the re- 
sults uere charted 

In tho lifth senes tlie jiurinc prep iration n is continued for a control period o£ several 
di)s and a inercur) and chalk pill 0 OOGo gm (1 gr ) \\as gi\cii iloug with the purine bj 
mouth three tunes daih for four to scicn dijs lud then the iiierciirv admiinstrahon ins dis 
contuiued and the purine done was continued for several more davs 

RESULTS 

Tables IV aud V aie so coiistiucted as to lepieseut a contmuous storj' ot 
the study of a patient Each hospital daj, the theiapj and lesultiug fluid 
exchange is accounted foi leading fiom left to light and fioni the end of 
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Fig 6 — V continuation of tlic above lecoiJ showing tlie lusult of the lust combination of 
hilf doses of saljiffin and thcph>ldine V second combination with the full dost, of theph>Idine 
and the half dose of sahrgan was less effective than tin, previous half and half experiment 
and following this the full 0 2 gm dose of sahigan resulted in but half of the urine output 
Vbdominal piiacentesis was done ind 6700 cc removed Sub'iequentlv 0 1 gm saljrgan pro- 
duced some diuiCbis but the 'vame do‘ie following thiee davs of theophvlHne b\ mouth vva'^ 
doubh effective 


one line to the beginning ot the next The weight is tieipienth given as a 
louoh index of the degiee ot oi changes in edema and selves as a check on 
the lesults It must be leniembeied that each succeeding diuietie expeii- 
inent especiallj when one succeeds auothei within a few davs, begins under 
less favoiable auspices foi the edema in the tissue mteistiees has geneiallv 
been ledueed The numbei of davs ot lest at the beguinmg md aftei each 
theiapeutie attempt and the aveiage uunaiw outputs pei twenty-tom hours 
toi these days aie lecoided and taken as the baseline foi calculations ot the 
peicenta-e of uiciease as the lesiilt ot the duig actministiation 
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It a spontaneous d.uus.s occ.us oi U the cllcLts ol a clunelio din- per- 
sist the hasehnt ndl he lupli and the peictnta-e ot incicase less stukin- 
The peieentap^e meiease must the.eloie he eonsuk.ed u ith uhat has gone 
on pieMousIe and the actual unnaie \olnmes should also be studied, and 
compaied i\ith the initial twinte loiii hom ixciition amounts uitli lull co-iiii- 
^ance ot the ettects ot puMous diuiesis Thtitloie a dneet coiiipaiisoii ot 
pciceiitaire iiici eases cannot In m.ide (Sie I' ifrs 5 (i, iind 7 ) 
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•Drugs 

CUP — EuphjlHn Thf"oph>lllne ethijenc diamine 
TPD — Thephjldine Theoph>lUnc ethjlcnc diamine 
— Vminoph^llin TheophjUine ethilene diamine 
IV — Intra\ enousl> 

Post-D "with T — Vfter diuresis >\ith a theoplij iline preparation 
T— Theoph^Um 
fe — Sal> rgan 

SD — Spontincous diuresis 


A glance at Table IV will reveal inci eases of from 100 pei cent to 400 per 
cent with ranges mostts between 250 per cent and 350 per cent legaidless of 
rises in the baseline output and deci eased dosages The greatest increase 
of 840 pel cent was obtained in the touitli e\peinnent in Case S J wdien 
the nia\iniuin doses of tlieopln lime and sahigan were gnen intiaAenoush 
on the same da\ and the foiniei pieceding the latter bj onlj a few hours 
In the fifth espeiiiiient tliiee class latei with the minnnal do‘es for each 
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cling extietly halt ot those used in the fouith expenmeiit a jield ot 389 pei 
cent mciease was obtained Tluec dajs latei the half dose of theophylline 
alone inti ai enouslj gave a 112 pei cent iiici eased lesponse and the next 
day the eombination ot the full dose 0 48 giii ot theophj lime and 0 1 gm 
salyigan yielded a 373 pei cent use in output and thiee days attei this 0 2 
gin saljigan alone mtiaienoush jiioduced 192 pei cent luoie than usual, and 
finally attei twenty da^s’ lest diuing which the bodj weight mcieascd 9 pounds, 
an in3ectiou ot 0 1 gui ot salyigan enhanced the output 244 pei cent 

The second case ot P J shows the lesults just as stiikmgly as do also 
V S, L S and C B Case 6, il 11, had a siiontaneoiis diuiesis at the A'eij 
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riff 7 — V continuation of tho abo\e record presenting a comparison of the diuretic eftccts 
of the combinations of theophylline in pieparxtions by mouth befoit during and itter injection^ 
intravenously of 0 1 gm gm or 1 cc ) of saUrgin 


beginning wliieh lemoied nioie than halt of hei total weight loss and there- 
foie made the eftects ot the dings much less stiikmg Case 7, S Q, wms 
tieated wnth anothei prepaiatioii and at a lowei dosage Case 8, V IV , 
and 9, P L il , tailed to lespond to am ot the duiietics and w'ent to exitiis 
with anuiia following saljigan 

Table V shows the lesnlts obtained in toui patients, most ot whom were 
lepeatedly studied, diiimg the use ot a piiiine deinatne alone b-s mouth 
ovei a peiiod of tliiee to six days then a meiciuial usually salyigan is added 
by injection on one daj the lesnlts noted and the puiiiie continued alone 
foi seveial davs The lesiilts of the immediately piecedmg expeiiiueiit aie 
.-iveii first because most of these patients had been dimesed befoie tlie 
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PUHINl' P O AN1> Ml llCUIt\ IV 




THE JOUBXAL OP I VUOKArORA iNO Cl IMCAL 'MLDICIXE 


yi4 

“oial-puime-intia'v enoiis-meieiiiy” legnne yas bc^'in, .iiicl tlie facts, iinist be 
taken into account m judging the lesults of tJie non pioceduie 

The tueiage tnenti -toiu-lioui output ot mine loi a le^t pciiod, and the bodi 
neiglit at tlie end ot tins time constitute the basic le%els Tiie a\eiage outputs aie 
then 1 ecoi ded toi se%eial da-\sduiingA\hieh a pniinc isgnen bi inoutli Then the 
eiieet ot adding an intiaienous injection ot usinillj 01 gni saljigan is noted 
and the puiine alone is continued toi seieial dajs Reteience to tlie tabic 
mil show diamatic enhancement ot the iuinai*j e\cietion to nioie than 1000 
pel cent inciease in se\eial instances .lud usuallj <i definite peisistence of 
efteets toi seieial dais in most eases Although the e\peiiments aie com- 
paiativeh teie in numbei (12), theie is such spectaculai augmentation ot 
unnaii floM, agieeing so closely mtli oiii expeiience mth intiaienous ad- 
uiiiiistiation ot both dings and oui conceptions ot the mechanisms of the 
tivo types of ding action that iie accept them as complimentaii eiidence 
and feel no liesitanci in pieseiitiiig them 


roxci usroNS 

Clinical eiidence seems to substantiate the idea timt pm me diiiietics act 
piimaiilj bj mcieasing the gloraeiulai filtiation late iilule the heaii metals 
accomplish then lesults inmcipalh bi deci easing the tiibulai leabsoiption 
Advantage iias taken of these Inpotlietieal consideiations ot the two dif- 
feient modes of action of the tno types ot diuietic dings in the hope ot get- 
ting bettei lesults b^ lational combination icgnnes 

Distinctly piactic.il advances in the tieatment of the Mcions ciiele of 
edema in congestne lieait failuie aie demoiistiated 

The puiines and lieaij metal dimetics can be so combined as to (1) pio 
duee dimesis when eithei one of the dings used alone in ina\imum dose has 
been inefteetual (2) as to accomplish the gieatest possible diuiesis in the 
shortest inteiial of time, (3) as to obtain a pei-fectlj’’ satistacton dimesis bv 
smallei and absoluteh haimless doses nhich alone v onld plo^e inadequate 
Such eoinplimeutaij efteets, the lesult of combinations of the theiapeutic 
action, even though hj pothetieallv on difteient paits of the leiial unit aie, 
we believe, of distinct piactieal value 
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\ f’liNitoi’Viiioi ooit SiLn)\ 


KinneiiiT smhii, MD Ciiu vr.o, Ii i 


T he li\ei IS 0110 ot tlu omans in lOiich stcoudaij caiLiiioiiia occuis \cr> fie- 
f|UcntR and pi iiiiai \ ctnciiiouia (iuitc as infiG([UGntl\ 1 lie malignant ^xoivtlis 
ot tholuGi consist ot ppitlielial tiimois domed Horn theluGi cells oi the epithelial 
cells of the bile ducts, and mescnclu niatous tiimois oiiKinatmo; eithei m the stioma 
01 ni the endothelunn ot the blood capinaiics The epithelial trnnois aie compaia- 
tuelj moie fieciuont than the mcseii(h\ niatous ones The puipose of this papei is 
to gne abiief icmcm ot all the maioi (ontiibutionsto thissubiect in the hteiatuie, 
and m this niannei to establish as noarh as possible some idea as to its fiequencs 
Fuithei to call attention to some of the sustgosted conceptions conceining its histo- 
genesis and finalh to pieseiit anahtical mateiial, which is confined eiitiiel}' to epi- 
thelial tumors, of 25 eases of pi iniai \ eai cinoma of the In ci 

nrsiiw oi am uteuviikf 

Prior to 1870, pnniari and metastatic caicinoina i\oro not i\tll differentiated In 1876 
Kelsch and Kiener' reported 2 eases, and at that time found only one other in the literature Four 
more cases nerc added hr Sabounn in 1888 but the first thorough inr estigation uas done by 
Hanot and Gilbert’ latei the same rear Von Hansemann^ reported 258 cases of malignant tumor 
of the luer m 1890, 4 of nbicli r\erc primary 

Eggel in bis revierv of the liteiature up to 1901 reported 163 cases and one of his oun 
Among these only 117 ucre studied histologically A summary of the reports up to 1916 by 
'Wmternitz” sliorred that the condition occurred in about 0 028 per cent of aU necropsies In a 
senes of 3,700 postinoitcm cr.aniinations at the Johns Hopkms Hospital he found 3 cases Gold 
zieher and ion Bokaj’ in i senes of 6,000 autopsies at tlie Pathological Institute of Budapest 
found 18 definite eases, an incidence of 0 3 per cent 

In Japan from tlie ycai 1904 to 1916 Yamanc' collected a series of 57 cases found in 2,503 
autopsies, an incidence of 2 per cent Kika’ in 1929 reported 110 cases found among 11,494 autop 
sies, and in a total of 20,185 autopsies in the Japanese literature since 1915, he found 223 cases 
an incidence of 1 1 per cent 

Goldstein” m 1924 claims to hacc found, in the literature up to that time, about 250 cases 
of primary carcinoma of the li\cr as compared to o9 cases of sarcoma of the luer Earlier in the 
same ccar Jaffe" reported a ease of sauoin i and carcinoma occurring in the same liver In the 
recent literature quite numerous icpoits of tioiii one to seccral cases can be found One obtains 
the impression in rciieumg the subject that the condition is not as rare as is generaUy belieied 
Statistics of Orth” and con II inscnnnii* gue about 0 5 i>cr cent of ill carcinomas as primary in 


•Prom the Depirtment ot PT.lholofc> Cook Couutj Hospital r H Jaffa AID Director 
Kccchcd for pubiintioii Julj 2S 1 I’. Director 
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It Las been found in pr II til ill> iH ind not uiuonnnonli in cliildrcn Gntiitli” m lyl& 
compiled o7 i ises in iliildren i iiifini}; in igi from one to si\ti(ii jeirs In 1 babj girl of five 
weeks, Ldiigmi id" obsened S pnrlj wLitc tumors ot the liitr nliicli pro\cd to bo cirmiomas 
arising from bik duits k\ollstcin and MixselF' leportid i i isc 111 a child of four months 
Twenty three cases collected bi Dansn,'* neit under tuo and one h ilr jiars ot age In 1929 Kil 
foy and Tenj' coilcittd 13 c ises in iluUlren fiom one to aixtctn 3 cars and reported one case of 
then oi\n Among the 43 cases 12 were proicd In autopsi, the rein under weie doubttul 

Kaisnci'® concluded th it piim in eaiimoma of the luer w is most frequent in the fifth and 
siitli decades and this is supported bj similar news from numerous inicstigators As to sex in 
cidenco most writers igreo th it theie is much more frequent oeeurreiiec in males Geographieolh, 
those countries whore liicr infestations bj llukes aie common, report bj tar the highest incidence 
From Japan, China, and South Africa ciidtnecs of this nature ire quite numerous (Pirie,“ Kika,’ 
Yamane®) 

CLASSIl ICAIION 

Tlieie aie tuo gieat classes into wkieli neoplasms tan be divided, namely, the 
benign and the malignant Tjpical examples of these can be difteientiated with 
no gieat difficulty , but between these two e\ti ernes theie aie intermediate giades 111 
w'hichceitainlythcieieiseistiue Astudv otlnei tumois bungs out \eiy eleaily 
the tiuth of this statement Ewing-® in liis book on “Neoplastic Diseases” diaws 
attention to seceial inteiestnig tactois which aic necessaiily undei stood “The re- 
geneiatne capacity of the Inei as exhibited in tlie destiuetive and mflammatoii 
conditions fuimshes necessaiy standaids in estimating neoplastic piocesses in this 
01 gan Exteiisn e i egeuei at ion of neci otic ai eas is obsei ved aftei focal lesions pro- 
duced by hemolytic agents, and especially m acute yellow atiophy of the li\er 
Piolonged cases of this disease may show man^ islands of new' li\ ei tissue spiinging 
fiomthesuiiiMiigliiei cells in the peiipheii ot the lobules and pioducingiriegu- 
lai masses of defoimed lobules which mai piesent a leiy bizaiie and almost ade- 
nomatous appeal ance ” 

In addition to lepaiatoiy and icgeneiative piocesses, hamaitoma, oiiginally 
deseiibed by Albiecht-* 111 1904, has been coiisideied bi some investigatois to have 
a definite lelationship to tine neoplasms The teim hamaitoma is applied to 
giowths that aiise by leasoii ot distmbanccs ot deielopment, as is indicated by the 
liteialmeamngof thewoid,“de\elopmentaleiioi ” Albi edit states they aieonly 
abiioimal mixtuies of uoimal stuictuial constituents of the oigan in which they 
occui, be it of the numbei, anangement 01 giade of difiei entiation, 01 in all thiee 
lespeets The idea has been w'cll expiessed by^ Waithm,=- a pait of whose definition 
beais repeating “Piom the tine tumois 01 blastemas theie must be caiefully sep- 
al ated tumoi like malfoimations 01 distnibances of deielopment that show no 
autonomous excess of giowth ’ He fuithei intimates that such giowths may foim 
the basis foi tiue neoplasms Diienfoith^® states that it seems plausible, in view 
of the fact that many lands ot neoplasms ha\ e coi 1 esponding hamai tomas, w hieh at 
times aie difficult to distinguish fiom them, to considei the pieexistenee of such a 
condition 111 some of the eases of piimaiv caieinoma Thus, a hamaitoma of any 
01 gan might easily be conceived as antecedent to neoplastic change, foi it is known 
that these lepiesentatiies ot distuibance ot tissue do foim bases foi malignant 
tumois He suggests that they aie laiely found possibly because they fiequently 
go unieeognized, foi it is not ueeessaiy to the piemise that they become malignant 
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He LompaiL's the !j:ioss .uul lURiosioiiK .i|»|itai.ni< ( ol tuuiastMil liainai loina oL 
the livci ^\ith a ease of eaih pumaij caiciuoma ot the luei ami bun>'s out some 


points 111 coiiimon 

Conceiniiig the lubto^eiiesis ol tlicse piimaii epitlielial tuinois Jswin^ statis, 
“The giowth of hepatoma fiom the h\ peitiopliie Inei coids iias iieeii ohsttu'd h\ 
manj witeis It has also heen shown that tlieic is a iinitoim g-iadation hetween 
iiodulai hvpciplasia, multiple adeiioiiia and multiple eaunioma liieso giad.!- 
tions may e\eii be obsei%ed in the same li\ei, so that as '\Iiiii has stated, theie is no 
essential distinction between the compaiatucU benign <ind the .it\ pital m.ilign.int 
foinisof thetunioi Duiing the tiansitioii the cells mai letain the gi.miilai thai- 
acteioflnei cells, while staining moie intenseh with basic dies, oi thee ma\ lose 
gianules and pigment and assume the tianspaient, snpposedh cmbiioiial chai- 
actei described by Adlei Jsncleai hjpeitioplic and li\ pcichiomatisin aie cci\ 
constant Giant and nuiltnuicleated cells appeal and mitoses <ind ainitoses aie fie- 
quent Notable changes in the nuclei ai e olten seen in the neiglihoi mg In ei tissue, 
foiming a featuie of collateial In peiplasia The fiist genciation of tuinoi cells is 
usually laige, latei thej may become smallei and at} pical The pieseication and 
new gioivth of capillaiies, whose endothelium icsembies Ku[)ftei cells, is a lemaik- 
able feature 


“Histologically theie aie two lathei distinct caiietics, one deined fiom the 
liver cells, the other from the bile ducts As to the coinpaiatne incidence of these 
two carieties, there is nothing definitelj settled among the wiiteis who have com- 
mitted themselves on this faetoi Eggel found 32 pei cent of piimaiy caiciiiomas 
of the liver to be cholangiomas and the leraaining 68 pei cent hepatomas Pepere 
reduced the piopoition of cholangiomas to 14 pei cent Yainane® found 79 pei cent 
to be of Iner cell oiigin In the liteiatuie definite lepoits of bile duct caicinomas 
are much less numeious than eases of In ei cell cai cinomas ’ ’ 


The livei cell tumoi s are subdn idecl into tin ee tc pes 

1 A primary massn e 111 ei cell caicmoma This tjpe appeals as a laige single 
jellowish fiiable mass, often as big as a child’s head, oi occupTuig the whole light 
or left lobe Small secondaiy tumoi s in the In ei mac be present The consistency 
IS usually soft and exteiisne liriiiefaction, neciosis and hemoiihage maj pioduce a 


cystic appeal aiiee oi luptuie into the pcutoneal cavitv The laige ceins aie 
usually invaded and thrombosed It is often associated with ciiihosis Hicro- 


scopieallj the structuie piesents wide caiiatioics, but ahvac s leceals at some points 
a definite resemblance to noimal Inei cells In diffeient poitions foui separate 

stiuctuiesmaybeseeii (a) Tiabeculai aclenocaicinoma composed of coids of veiy 
laige gianulai acidophilic cells lesembling laige Inei cells and separated by capil- 
laries Giant cells of cei-y laige dimensions aie abundant in these aieas (b) Ahe- 

olai foimation These areas present compact gioups of smaller gianulai epithe- 
lium sharply hounded In veic numeious wide capillaiies (c) Peutheliomatous 
neas composed ol capillaiies sun oiiiuhd !,> one oi moie unvsof cuboulal mamilar 
ccl s (d) Dirtusccait.noma Inmiin softened oi nccios.ng areas all tiaccs of the 
ouleiU aiiaiigniiciit of cells aie lost, and the growth is composed of diffuse lound 
pohhedial Ol spindle cells with stiongh In per chromatic nuclei 
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These s>tiiictui.ilt>pesco\ Cl most ot those obseii eel otliei authois Itiseii- 
deut that this tiinioi is a moie lapidh giowiu'r, at\ pieal and maligiiaiit form of the 
sohtaiy adenoma 

2 Multiple li\ei tell taicnioma In this gionp aie included the highlj’’ malig- 
nant and lapidly giOMingtnmois oeciuiingiii Ineis in nhicli ciiiliosis is absent oi 
so slight as to beot secondai^ impoitance Theie is, ho\sc\ci, no shaiji division be- 
tween this gionp and the solitaii massne eaitinoma on the one hand and the mul- 
tiple caiciuonia tollowing eiiihosis on the othci Ileie the li\ ei is usually enlaiged 
at tunes to iei> consideiable dimensions and is the seat ot multiple nodules and 
tunioi masses whitli aie giajish oi bile stained oi hcmoiihagic and neciotic Al- 
though the size oi the siimoi mass i ai les, it mai be impossible to choose any one as a 
single piiiuaij" focus ilany small nodules aie doubtlesslj secondaiy' Micio- 
scopiealh the stinetuie laiies gieatly e\cii in difteieiit poitions ot the same tunioi 
and lepiodiices the moie malignant teatuies ot the solitaij caiciiioma deseiibed 
above 

3 Caiciiiomatous ciiiliosis The tnmoi pioeess appeals to be a diieet sequel 
ot 01 essentiallj eonneeted ivith ciiiliosis It shows an adianced stage of hj'pei- 
plasia With atypical moiphology, local aggiessne piopeities and invasion of veins 
The Inei isnsiiallj conti acted, but in some cases it is noimal oi somewhat iiiei eased 
in size The sui lace piesents multiple piojcctiiig i ellowush oi bile-stained nodules 
which on section may be found to lepieseiit a huge pait ot the paienchyma The 
nodules iiiai be iiumeioiis, small and almost confluent, oi laigei, disciete and en- 
capsulated A poital ciiiliosis IS iisiialh piesent, and many of the nodules aie siii- 
louiided bv eonnectne tissue Micioscopic study shows extensile leplacement ot 
paienchyma by adenomatous and caiciiiomatous nodules The tiimoi cells aie ot 
laige size, foimuig coids, oi the nuclei multiply actiielj and numeioiis smallei 
cells lesult Peculiai foims ot nucleai diiision, chiefli ot the amitotic tj pc aie ob- 
seiied Fattj degenciation maj be pioinment 

Biliaij caicinom isliave also been tiaced s.atistactoiilj to the pioliteiatingbile 
ducts Pi eeaiicei oils eliaiiges aic supplied bj Milne and Yomagiw'a in the foim ot 
aiigiocholitis pioliteians The multiple nodules must be lefeiied to the luiiieisalh 
distiibiited small duets, while the solitaij' and cjstic giowflhs show some piedilec- 
tion toi the lulus and subcapsiilai aieas This caiietj is less fieqiiently associated 
with cii 1 liosis The he ei is nsiialh enhu get! The dilated lai gei bile ducts may be 
visible in the gioss The tnmoi pioeess aftccts most oi all ot the oigan, and pio- 
diices veiy nnineioiis usually small fiim nodules, which maj become eoiiflneut 
The extensive hemoiihages, iieeiosis, the bulhj soft tiuiioi masses, and piominent 
im asion of laige i eius, which cliaiactei izes the so-called hepatoma, aie missing A 
tendency tow aid cicatiieial fibiosis has often been noted 

The stiiictuial featmes usually foim a sliaip conti ast with those ot licei cell 
caicinoma The cells aie ci lincliieal, high oi low oi cnboiclal, lesembling those of 
bile ducts The cytoplasm is deal, lacking the gianiilai acidophilic chaiaetei ot 
livei cells, while the nuclei aie small iiul a esiciilai Mitoses may be mimeious but 
o'lant cells aie i aie Thestioma is abuiiildiit and leveals the desmoplastic piopeitj 
of tiiie caicinoma, while in the hepatoma the stioma is iisiiallj eoinposecl only oi 
capillaiies, although a seiiihous tepe is dcsciibecl, which is leij difficult to dis 
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tuLnubh fioni a eliolangioma Most ol the nodules aie enclosed in capsules ot con 
nccluc tissue, and the giadatiou into liepatic paienchjina seen in liepatoina is 
usualh missing The outljmg poital eanals commonly exhibit maikcd piohreia- 
tioii ot the bile ducts, as iii blllal^ ciuhosis The aiiangeiiient ol the cells in small 
aiieoh IS ciiaiacteiistic and at once distinguishes most oC the tiiiiiois tioin tlie 
coaiselj tiabecuhu neoplasms, dciixcd fioiii the livci cells In the slowei giowtlis 
the ah eoli ai e i egulai and adcnoiiiatous In the moi e iiiahgnaiit cases tlicy become 
smallei, nioie luinieious and iiicgulai 

Theie IS a dnision of opinion among the wiiteis, as to uhethei livei cells aiisc 
fiom pioliteiatiiigbile duets oi bile ducts iroin the lixei cells Ceitain caicinomas 
ot the 111 Cl piesent aieas which exhibit the chaiactei istics of a hepatoma, with othei 
aieas in the same livei which show the stiuctuie of a cholangioma It is suggested 
that 111 such cases a mixed t} pe ot tumoi lesults fiom a neoplastic change aftecting 
both these elements simiiltaiieouslj (Oisos-*) The most detailed study of the his- 
togenesis 111 piimaiy malignant tuniois of the lix’ei is that lepoited by Oisos, in 
which seceial tj’^pes of caicinonia as well as saicoma aie exhaiistn ely discussed 


■UVlIKfAl SfUDlLD 

In the pathologic lecoids of the Cook County Hospital from June, 1928, until 
Apiil 1, 1932, 19 cases of piimaiy caicinonia of the livei weie found During this 
stated period 3,846 autopsies weie peifoimed In the department of surgical pa- 
thologj" 2 cases have been proved by biopsy, duiing the j eais 1930 and 1931, mak- 
ing a total of 21 cases fiom this institution From the Research and Educational 
Hospitals associated with the University of Illinois, the lecoids of 4 cases weie 
found during the yeais 1930 and 1931 In this peiiod 198 postmoitems were le- 
eorded This makes a total of 25 eases in 4,044 autopsies, showing an incidence of 
0 56 per cent The postmoitem examinations and histologic study of the 21 cases 
fiom the Cook County Hospital were made by Di R H Ja2e 


Cl INIC VL I EATUKES 


The clinical couise of a patient noth piimary caicinoma of the liver vanes 
gieatlj Several well defined clinical groups are observed (1) Cases in which no 
s>mptoms aie detected and the patient dies suddenly from hemorihage, after an 
illness ol a lew da’s s (2) Instances in which latent caicinoma is found in patients 
succumbing to eiiihosis of the liver and other diseases (3) Cases with the usual 
history of cuihosis terminating rapidly with hepatic tumor, jaundice, ascites and 
cachexia (4 ) Lastly the cases with the usual history of a malignant tumor point- 
ing from the first to the livei and developing in previously healthy subjects 

The ages of the patients ranged from twenty to sexenty-three years, and about 
lliiee touiths of the total number of cases xvere in the fifth and sixth decades 
Twenty-three of the patients were males, the lemammg 2 females Comparative 
lacial incidence showed 21 white and 4 coloied individuals The clinical courses 
sailed in length fiom six necks to eighteen months 


Condvisioiis can be drawn liom Table I conceimng the clinical pictuie and 
postmoitem findings in each nidu idual case In these it is inteiestm- to note that 
111 no instance was the diagnosis definiteh made clinically In three the possibilitj^ 
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w.ismentioiKil Tht Jniu.il di.i^nuisisw.issfcoiulaii oi inot.istatic t.iituiom.i m 10 
uiscs cUlhoMsot tl.e In. ’I m ^ JJali hla.Uloi O.mmm u, i, mtiauio l.tai t dnLMst in 
2 and kidney tumoi, c a. uum.i oi the pan. leas, and suliplueuK abscess d.a-aosed 
ouee each It is gencuilU u.n.od.d that the sjinptoms and (mdin-'s oi malignant 
tnmoisotthe Inei do not diftei mafcnallx nhetJiei thty) 0 ^\tll bepumau oi sec- 
ondaiy, caicmomatousoi sauomatous in some instances tlieie was no clinical e\i- 
deneethat the Inn was aReitul i’am, althousli it was lit no means a constant 
sjmptom, was nsualh jnesent at some peiiod ol the disease ft ma\ be due to •! 
stietclini" of the capsule oi to a localized peiitonitis Occasionally it was moie 
seieie m the hack than in the abdomen and mlie.iuentlj leteiied to the shouldei 
Among the 21 cases lejioited pain was piesent in 19, winch to some degiec and at 
some time was in tlic abdomen In h it was lelt piintipallj in the luinbai legioii 
and two ot the patients complained ol jiaiu in the sliouldci In these lattei cases a 
solitaij massne type ol tumoi was iouud in one lobe, which in both instances m- 
lohed the diaphiagm Piogessise loss of weight and stiengtli was noted in all 
cases, but pai ticulaily was this ti iic in the tei mmal stage J aundice occui i ed in 18 
of the patients and in almost all cases was fiom mild to modeiate m degiee 

As nearly as possible an attempt was made to deteimine what sjmptom was 
first noticed by each patient Seven complained of abdominal pain, 3 of lumbai 
pain and one of pain in the left shouldei Of the lemaimng patients 5 fiist noticed 
a pamless enlargement of the abdomen, 3 an anoiexia, 3 a weakness, while dyspnea, 
edema of the lower extremities, and constipation weic fiist appaient in one case 
each 


Progiessive eulaigement ot the li\ei is peifaaps the most impoitant physical 
sign A mass in the abdomen was palpated in 23 of the 25 patients In 21 of these 
hepatomegaly was an outstanding finding In 2 the he ei enlai gement was doubt- 
ful The enlargement in one of these cases was thought to he a pancreatic tnmor 
and in the other a renal tumor It is also interesting to note that definite clinical 
signs of ascites was elicited in 18 patients oi 72 pei cent Peiei was found in 11 
eases or 44 per cent Eight of the patients showed dilated superficial abdominal 
veins or 32 pei cent 

Aftei the appearance of a malignant tumoi of the hvei, life is seldom pro- 
longed ovei four months Recover j is rare, but Keen®= and Y eoman-® reported suc- 
cessful excisions, some of which appealed to have lecoveied permanently Six out 
of their 16 patients opeiated upon weie alive and well from three to seven years 
postopeiatively 


ANATOMICAL FEATURES 


Grosslj the Iners \aiied in weight from 1030 to 5660 gm As to consistency 
they weie fim to haid, except when neciotic, and often showed thickened capsules 
Only occasionally was there a decrease in size fiom the normal Of the 23 cases 
which came to autopsy 4 livers weighed less than 1500 gm The average was about 
3 kilograms The large sohtaiy nodes, particulaily, weie often prone to hemor- 
1 hagie and neciotie changes In two instances, there was a i upture of such nodes 
mto the peutcmeal cavitj with fatal hemouhage On section, the nodes often pre- 
sented alternating giavish pink to yellowish blown soft masses, penetrated beie 
md thou. In mute fibions stiands Onlj a nariow edge ot the Inei paienchjma 
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lemamed ot the lobe in\ol\cd In the multiple noduhu t\pe the li\ei substance 
was uniformlj imadedln moieoi lessshaiplj cucumsciibed i eddish giay oi bile 
stained nodules, \axying from pinhead size to 6 cm in diametei In the earcinom- 
atous eirrhotie type the desmoplastic leaction uas moie appaient, but theie aie 
tiansitions between these tivo lattei types, making it difheiilt to diffeientiate them 
Occasionally a livei mil lesemble eA-teinally an atiophic ciiihosis 

Six of the liveis showed large solitaiy nodes with fiom few to mimeious small 
mtiahepatic nodules Thu teen cases showed multiple nodulai caicmoma and cai- 
cinomatous ciiiliosis The lemaimng 6 weie cholangiomas In these the nodules 
were usually ovoid and presented a lathei color ful pictuie, the color ranging from 
whitish gray to browmish pink, sometimes bile stained, while the intervening liver 
tissue was biowm, occasionally inteispeised with yellow or yellowish green 

SIICROSCOPIC TEVTURES 

The nueioscopic pictiue of the livei cell carcinomas leieals the tumor cells to 
be arranged in a very irregular fashion, often in interlacing strands, showing great 
variation in appearance There maj be some increase in the periportal conneetue 
tissue, which surrounds irregular islands of tumor cells, arranged in cords, but 
Avithout grouping around a central Acin Some of the islands maj present inter- 
cellular bile capillaries which are distended and filled by bile casts Much bile pig- 
ment IS occasionally found inside the lu ei cells There ai e ai eas in which the cells 
are much increased in size wuth large hyper chi oinatic nuclei, undergoing direct di- 
vision Other areas are composed ot iiiegular Iner cells Avhicli form wavj bands 
and glandlrke tubular structui es, Avhicli not lufi equently look strilnngly like ade- 
nocarcinoma The cytoplasm of these cells is homogeneous and ovi’-philic The 
nuclei ai e 1 elatively small, i ound and i leh in chi omatin In these ai eas no bile pig- 
ment is found Many of the nodules show a tendenej towmid regressive changes 
and some of them ai e completely necrotic Some nodes are composed of blanched 
and anastomosing cellular cords, which aie separated by thin strands of fibrillar 
connective tissue and capillaries The cells which form the cords are polsdiedral 
with an ample homogeneous sbghtly basophilic cytoplasm and round or oa al nuclei 
In the peiipheiy of the nodes the tumor cells seem to pass into the cords ot the ad- 
jacent livei tissue By decreasing in size, assuming the basophilic coloration and 
enlaigement of the nuclei the hvei ceUs giaduallj'^ become transformed into tumor 
cells At times various sized and shaped cellular areas are separated by bauds and 
1 egions of intercommunicating trabeculae of hvei cells The former areas are com- 
posed of finely granular bght staining cytoplasm and large vesicular nuclei con- 
taining several ovyphihc nucleoli In other cases they are seen in an ah'eolai ar- 
rangement, the alveoli being composed of round and polyhedral cells with distmet 
OA-yphibc cj toplasm and round nuclei havmg a finely granular chromatin network 
There are numerous mitotic figures, some being huge and markedly iriegulai 
Giant and multmucleated cells are quite frequently seen In the lumen of the 
poidal capillaries and of the blanches of the sublohulai veins, tumor cells can be 
found In the cells of the adjacent Inei parenchyma much fat in the form of 
medium sized and large droplets is present There are occasional eiythiocytie 
cxtiavasations 
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The stiuctuie of the tmnois ai isiiijr iiom the bile tluets may albo leseiiible that 
of auadenocaie.noma ^en lle(luentl^ Theehaiaetei of the tumoi is tubiilai, and 
m the ^ouii-est aicas is similai to piohVeiating bile duets Theic aie uaiioiv 
branehod anabtomosmi,' lubuh lined b> nie-;ul.u cuboidal and, m some eases eo- 
lumnai epithelium The tubuli iii a lew instances become widened, and then lin- 
vexcals a lendence to toim papitlaii infoldmi's The papillae iuse to-cthei 
and thus finallj the tubules i esult lu a cell-filled alveolus In the centei ot the ah e- 
olitlieieaie at times cvteiisue legiessnc changes The cells aie ol iiicgulai shape 
and size, and the anaplasia culminates into single huge elements witli seieial bi- 
zaiie nuclei Theie is also a \eiy abundant selciotic stionia In othci cases the 
tunioi is composed ot dense fibious tissue, in ishich single and gioups of cells with 
large hi pel chi oniatic and iiiegulail3 shaped nuclei and a lelatiiclj ample acido- 
philic ectoplasm aie seen Oiih small islands of liver tissue lemaiii in most in- 
stances The tumoi nodules in many cases seem to be suiioundeci by fibious con- 
nectiie tissue iiliich separate them from the suiiounding liiei stiuctuie, wheieas, 
m the so-called hepatomas theie is rathei a giaclual meiguig ot the tumoi with 
the hiei cells Occasionalli the pictuie ma\ lesemble leiy stiikingly that of a 
hepatoma 

The freciucnci of metastatic giowtlis is not gieat They axe pniicipally 
hematogenous, although extensions to adjacent Imiph glands and peritoneum is 
undoubtedlj lymphogenous Fiie of the cases lepoited showed no metastatic 
growths, and m foui instances thej i\ ere limited to bi anches of the portal i ein In 
theremaindci of the cases the secoiidai}’’ giowths weie distiibuted in the lungs, ad- 
jacent hmph nodes, peiitoneum, adienal glands, paiotid gland, meninges, ribs, 
spine, skull, and iliac bones Table 1 shows the numerical distiihution of the 
metasta'-es m these lai lous places vSecondaiy giowths weie found in the lungs in 
9 of the cases and extension to the neighboring hmph glands was piesent in 10 
Curiousli , the adienal glands sliocced metastases in 5 instances and in aU cases the 
right gland was aftected In 3 of the cases bone metastases weie discovered Fie- 
ciuently the distant metastases of the livei cell carcinoma exhibited liver cell cords, 
Kupffei cells, capillaiies, and bile secretion This is important m that it offers 
pi oof of the 01 igin from liver cells 

Of 163 cases tabulated by Eggel,® 46 were free from definite extensions, 50 
showed gi owths limited to the portal or hepatic hi anches, 30 gave metastases to the 
lungs and thorax, 18m regional Ijunph nodes only, and 9 seeoiidaiy tumors were 
distributed m the colon, pancieas, oiaij, kidney, omentum, thyioid, cianmm, and 
biain Moon," in an ai tide on hone metastases, reports the following sites In the 
neck of the femiii with spontaneous fiacture, m the reitehiae, ribs^ sternum and 
pelvic bones Gadiat-® reports a case with a secondarj'- growth m the corpus eav- 
ernosum, pi oducing a false priapism 


ASSOCIVTED PATHOI OGY 


Theie IS httle doubt that ciiihosis and the factois that lead to it cause de^en- 

eiation followed 1)1 icgeueiation which mas become excessue and neoplastic" It 

IS one of the chief piedisposmg lactois, occuumg m about 83 per cent of the livei 
cell carcinomas and oO pei cent of the hiliai-j duct tumoi s, according to Eivin-^o 
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III 0111 e\peiieiice, howeiei, the peiecutage is much less Ciiihosis nas tound clui- 
iiig postnioitem e\aniiiiatioii iii 9 eases ol hepatomas and in none ot the cases ot 
cholangioma Two ot the cases wcie diagnosed In biopsj, and ivhefher eiiihosis 
was pieseiit oi not could not acciiiateK he detei mined This makes an incidence ot 
39 pel cent of all cases which is soiiiewhat less than the lepoits ot othei wiiteis 

Heiiiachioniatosis associated with plllllal^ caicinoma of the livei has been le- 
poited 111 14 instances oi 9 pei cent Rosenthal-“ concludes that all the eases ot 
lieniachi oiiiatosis piesented cirihosis ot the li\ei and that tins lelation of these two 
conditions does not piedispose to caicinoiiia iiioie fieciuentlj than ciiiliosis ot the 
Inei alone 

suAni \i{\ 

In conclusion it suffices to sa\ tliat in iCMewing the liteiatuie it would seem 
that iiiiniaic caicinoma ot the Inei is less laie than it has gencialh been believed 
Ceitainly the highest incidence is lepoitcd m the Oiient (2 pei ceiitl The 2o 
eases lepoited lieie show' an incidence of 0 56 pei cent of all ueciopsies done at the 
Cook Count 3 and Reseaich and Educational Hospitals, and 4 9 pci cent ot all 
malignant tumois Eelatiielj'lew cases ot ciiihosisot the Inei associated with pii- 
maij' hepatic caicinoma weie found in this senes ot eases (39 pei cent) which 
might indicate that peiliaps it is not as impoitant a pi edisposing tactoi as has been 
pieviouslj' lepoited Up until the piesent time, theie has been little attempt to 
show that theie aie factois othei than ciiihosis which aie ot impoitance m the 
oiigiii of primarc caicinoma of the Inei Ecidence suppoiting the lelationship 
which seems to exist between hamaitoma ot the In ei and pi imai v caicinoma of that 
oigau is to a laige extent coinincing It is uiged that these malfoimations oi de- 
xelopmental eiiois be sought toi in the Inei and studied w'lth the thought in mind 
that mail }' 111 the past max has e gone uni ecognized In the mixed xaiiets ottumois 
Avhere the featuies of both the Inei cell and bile duct caicinomas aie tound in the 
same Inei, it is suggested that this is due to a neojilastic change affecting both these 
elements simiiltaneousl} In most of the cases onh one is affected resulting in a 
typical livei cell oi bile duet x ai letx Attention is called to the difficult} in making 
the diagnosis of piiniai} caicinoma ot the Inei ehniialh Aiiahtical data includ- 
ing a siimniai} of the clinical histones, postmoitem and histologic findings of 25 
cases of piiniai} caicinoma of the Inei aieiepoited 
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SWELLING OP THE EXTERNAL GENITALIA IN CASTRATED 
FEHALE BABOONS AFTER ORAL AND HYPODERMIC 
TREATMENT WITH FEMALE FOLLICULAR SEX 
HORilONE^ 


W ScHOELLER, M DoHRN, V^D W IIOHMV EG 


T he question oi a clefamte loihculai lioiinoue closaye is still a piobleni 
Tlieie has been coiisideiablc tlifteieuee o± opinion with regard to the 
size of the dose of folliculai hoiinone in lodeuts The \ie\v uas held by many 
that the same dose uhicli pioduees estiiis, as measuied by the Allen and 
Doisy test, is also the physiologic dose leqiined to pioduce the complete phe- 
nomena of heat in mice oi lats Paikes* ^yas the fiist to sho\\ that this is not 
the ease Noimally, in sexiiall} matiiie female lats, the laginal changes oc- 
euiTiug duiing the period ot heat aie also accomp.inied by hypeiemia and 
increase in size of the uteiiis An AUen and Doisy lat unit, while it admit- 
tedly produces an iiiciease in the epitheliahzation and coniification of the 
lagiual mucous membiaiie, does not, liowmiei, suffice to cause a definite change 
in the uteius Fuitheinioie, the psjchologic condition characteiistic of heat 
IS also only obtainable thiough the admuiistiation of laiger doses than the 
Allen-Doisy unit These lesults obtained by Paikes iveie coufiimed in expeii- 
ments earned out by Hohlweg and Dohin^ They ascertained that the daily 
administration to adult, castiated female lats of a dose of folliculai hoi- 
mone which was capable of pioducing peimanent estiiis (eg, to 1 lat unit 
daily) did not, howeiei, suffice to iiieicnt the castiation changes in the 
anteiioi pituitaiy To achieye this object it was necessaij' to give 3 to 6 rat 
units daily Pioiu this woik it wull be seen that a dailj’’ dose which pioduees 
permanent estius in niatuie female lats, and might thus be consideied an 
overdose, is neveitheless insufficient to piecent anothei defect of castiation 
and actuallj must theiefoie lepieseut eithei too small a dose oi an unsuit- 
ably spaced dosage If then the diawing uii of a scheme of plnsiologie hoiinone 
treatment foi a species of animals such as the lat, about which so mueli 
is known, piesents such difficulties, it wull leadily be seen that the determma- 
tion of the phj^siologie dose of the hoiinone in human beings is a task of some 
magnitude 

For this leasou we had alieady conducted eailiei espeiiments on mon- 
keys, which moie leadily allow of conclusions as to conditions in man In 
these earliei leseaiehes^ we weie mainly concemed with demonstrating the 
peioial effect of the follicular hoiinone on female monkeys We found that 
in the infantde female macaeus iliesus 2 000 lat units administered over a 
period of a month in the foimi of pulveiized tablets aie sufficient to procure 
the full deielopment of the pieiiously infantile genital organs The vagina, 

•Receded for publicitlon Julj 13 1932 
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ceivix, uteius, and inaniinae oi Iht juhiiitilc annn.ils show tiie same device ot 
development as is iioimalh obseived in matmt iemalcs ot tlie species dmiii^; 
heat, 1 e , at the time vvlien the giaahaii lollitle Inusts and tlie ma\imum fol- 
hculai lioimoiic tftect is ohseivcd A tompaiisoii ot tlie illnstiatioiis shown 
m the above meiitionod tieatise with liiosc lepioduccd in the publication ot 
Zuckeimann and Paikcs on female baboons clcail}' demonstiatcs this tact 
^Ve conducted tuithei tests on icinalc baboons as in tluse animals an 
evtcinal chanj^e, i e , swelling ot the vulva, olleis a method ot cstiiiititniQ 
the eftect ot the tolhculai hoimonc FuitlKimoic baboons aie moie neailj 
lelated to human beings both in si/e iiiid in the chaiactci ot the sexual cjcle 
than the niacacus ihesus The fem«ile btiboon shows a tiiiilv legiihii meiistiual 
cjcle which, just as in women is accompanied by monthlj bleeding The 
iioimal tj cle lasts on an aveiage thiitj' dajs 'the chaiacteiistic sw’elling 
in the genital legion and peiineum leaches its niiiMnuini at the time ot ovu- 
lation The swelling inci eases in si/c toi seven to eight dajs, maintains its 
maximum degice toi a tew davs and then lapidlv declines (Zuckeimann and 
Paikes,^ Blotevogel ) 

Accoiding to Zuckeimann and Paikcs the bleeding takes place twelve 
to foul teen davs attei the eud of the peiiod of maximum swelling In cas- 
tiated animals swelling does not occm The appeal ance and disappearance 
of these tjpical signs ot heat is thciefoie dependent upon the ovaiy and 
eomcides almost oxactlj with the folliculai phase One could theiefoie as- 
sume that this change was pioduccd by the folliculai lioimone and m actual 
fact Paikes and Zuckennanu succeeded in lepiodueing this swelling artifi- 
cially in eastiated females by injection of the foUieulai hoimone Since 
these two English vvorkeis had confined then expeiimeuts to pai enteral ad- 
mmistration of the hoiiuone, we lesohed to investigate the question as to 
what peioial and intiamusculai doses vveie nece=saiy to lepioduce swelling 
of the external genitalia in eastiated female baboons 

Expenments on Peioial Admmish ation — In the fiist expeiiments, in or- 
der to make suie of obtaining a positive eftect we gave the animal L (112 
kilos) the high dailj dose of 6 000 lat units piogynon by mouth "We planned 
to contmue the treatment for eight to ten days, in accoi dance with physiologic 
conditions One giain of an extract fiom the mine of a pregnant animal 
containing 6 000 lat units was giound into powdei with sugar and emulsified 
with 30 pel cent alcohol Tins mixtuie was pouied into the ammal’s "ullet 
once a day and followed by a dunk of vvatei so that foi all piaetical purposes 
the entile quantitv was taken As eailj as the fouith day leddemng of the 
nipples and genital legion weie alieady noticeable and the typical swelling 
quickly followed At the end of nine davs, duiiug which the animal had 
leceived a total of 54 000 lat units, we suspended the tieatment The swell 

mg leached its height on the second day followmig the last dose and was veiv^ 
maiked ^ 


In view of the definite leactioii obtained in the fiist experiment we con- 
ducted a second tiial with onlv one-tenth of the previous dose i e’ 600 rat 
units dailj, administeimg this amount foi eight dajs The animal K (19 
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kilos) \ias employed and Fijis. 1-A, l-B and 2-A, 2-15 sliou that m this case 
also .1 di’hiuto efUct was ohianiod wilh a total dose ot d 800 lat units 

One inontli attci the snbsidoncc ot tlic swtdlin"; the same annual was given 
100 lat luiits daih loi eiglit dajs and onl} a slight leaction was obsezved 
Fioin these tliiee pielinuiniie e\peiiments we eoiicluded that diuiug au eight- 
daj^ tieatinent about 0 000 lat units aic nceessai^i peioiall} ziz oidei to 
lepiodiiee dehnite genital sw (dhng-> m eastiatcd lenialc baboons, iziozided 
that a piodiict is used which is aetne peioialh Foi the subsecpieiit tests W'C 
eniploj ed iziogjnoiF tablets In the lonith e\peiinient the tablets weie pul- 
zeii/ed and adniinisteied in watei The annual J (weight 12 kilos) did not 
leaet to one and one-halt tablets ot 200 lat units gi\eu daily toi eight dajs 



FiS 


2 - V 


Fiff 2 -B 


w’’hile the animal Iv showed a good leaction with double this dose In the 
filth expeiiuient we gave the tablets wdiole, and in this toim, they pioved 
equally eliective 

The lesults oi the sixth eNpeimieut w'eie veiy luteiesting indeed We 
had piepaied tablets of 600 lat units each, and one of these tablets zvas ad- 
nimisteied daily loi eight dajs to the tlnee animals J, K, and E (weight 
11 kilogiams each) In this expeiiment the difteient leactive eapacitj of the thiee 
individual animals of neaih simdai size wms eleaily demonstiated J did not 
leact at all, while K showed a modeiate eftect, and in E the lesults zveie verj" 
maiked, as Figs 3-A, 3-B, and 1-A, 4-B show 

In the seventh expeiiment the animal J, wdiich had not leacted to S x 1 


•Procinon Is a prcpiration of Uil stanclai dIzeU female folllculai se^^ hormone in tablet 
form It IS not rcilucecl to the cnstallliie state as Is the case in other P'fPV“„f?®~tlon 

t iken by mouth 
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tablet-, ot bOO lat units, shoued inaiked swdliii- oL the eMeinal -enitalia 

attei 2 tablets dailj , . . f n tc 

From these expenments it uould appeal timt it mu tahlcfs .ac 

about bOOO to 8 000 i.it units aie necessan in oidei to pioducc the ehaiat- 
teiistic genital swellings in cnstialed female haboous pioMcled the total dos- 
age is spiead o\ei eight dais 

Expenmenfs on InlianiusLuhn J/JmiHisti atmn — Oiii tiials mth inlia- 
luuscular adininistiatioii ot eijstaUmc iolheulai hoimmie and its beii/oate 
also ga^e luteiestiiig lesults Butenaiidf shoued that piogjnon ben/oate is 
capable ot pioduciiig piolonged cstius in lats, and we ueie able to eheek his 
obsenations A\ith a piepaiation made in oni lalioiaton b\ Di Hildebiandt 


FIs 3-A 


1 lb 3 -B 



Fig 4 -A 


Fig l-B 


Witb a single dose ot 0 25 mg piogjnou beiiiioate cstius lasting on an avei- 
age thirty days was pioduced m castiated female lats Since the female ape 
has a longei folliculai phase than the female lat, a longei excretion of the 
follicular hoimone must be leckoned with on physiologic gioimds It was 
therefore to be expected that m female baboons a moie maiked diifeience in 
the eftectiveness of the same dose Mould be obseiied, accoidiug to whether 
this ivas administeied in a single dose or in divided doses and similarly ac- 
eording to udiethei a single dose of the fiee hoimone oi its estei was given 
In the eighth expeiiment the animals E and lecened an mtiamuseular 
iniection of 5 mg ot cnstalline follitulai hoimone' dissolied mice of oil 
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Fiff 5-A 


rliT 5-B 


Fig 6-A 

ng C-B 

Fig 7-A 

Fig 7-B 


Fis S-A 


Pig 8-B 


Five lug coiiesponded to 2 000 lat mutb The aiiuualb J and K weie injected 
with 6 925 mg of piogyuoii beiizoatet dissohed mice of oil 

tProgjnon benzoate witli a melting point of 215” to 216 C prepared fro.n crjstals ob- 
tained m the manner abo\e desciibed 
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ProgMion oil in ikohoUi. 

aqULOUS sug ir bolution 
ProgMion oil 111 ilcolioliL 
'ifjutoua sug ir solution 
ProgMioti oil in -ilcoholiL 
iriueous sug ir iolution | 
Progjnon tnlilcts (200 R 
tJ ) suspended in iter 
iProgjiiou tublets (200 R 
U) suspended m w-iter 
Progj noil t iblets (200 R 
U ) gi\tn whole 
Prog} non tablets (GOO R 
U ) giNcn whole 
Progjnon tablets (000 R 
L ) giicn wliole 
Prog} non t iblets (600 R 
TJ ) giien whole 
ProgMion t iblets (000 R 
P ) gneii whole 


WOK VTIOS 
01 Till \T 
MFNT 
*» d It S 

3 d 1 } s 

S di}S 

8 dajs 

S di}3 

8 dija 

S da} 3 

8 da}s 

8 da} 3 

8 d i\s 
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Dail} 0 000 Proiiouneed swell 

Total ol 000 mg 

Uaih 0 000 Proiiouneed swell 

Tot il 5 400 ing 

Dull} OlOOonl} %er} slight 

Total 0 800 swelling 

Dail} 0 GOO Pronounced swell 

Total 4 SOO ing 

Dail} 0 300 Xo swelling 

Total 2 400 

Dail} 0 GOO Medium swelling 
Total 4 SOO 

Dail} 0 GOO Xo swelling 
Total 4 800 

Dail} 0 600 Jltdmm swelling 
Total 4 800 

Dail} 0 COO Pronounced swell 
Total 4 800 mg 
Dail} 1 200 Pronounced swell 
'Total 9 600 mg 


Accoiding to the stanclaidi/ation on tats, tins close ot tlie benzoate coi- 
responcled m activity to tlie dose of fiee hoinione given to the first ttvo ani- 
mals The animals E and 31, which weie m]ected tvith the ciystalline hor- 
mone, showed a veiy weak leaction on the fouith day after the injection 
and this rapidly disappeaitd In the othei tivo monkejs who received the 
benzoate, the swelling also commenced on the fourth day but inci eased con- 
siderably up to the seNenth day, and lemained constant foi tivo or three days 
Pigs 5-A and 5-B to 8-A and 8-B, which w^eie all taken on the seventh day 
dftei injection, show the difterent effects of the free and the estenfied hor- 
mone 

Tabcb n 

SWMMSaV OP EaPFalMENTS ON THE Intramuscul Adiiinx&tkation op Pbogynon 

DOSiGE IS 
EAT UNITS 

2 000 

2 000 

2 000 

2 000 

Dail}" 0 250 
Total 2 000 
Dad} 0 250 
Total 2 000 
Daily 0 500 
Total 4 000 
Dail} 0 500 
Total 4 000 


EESOTZP 

Slight swell 
mg 

Very slight 
swelling 
Pronounced 
swelling 
Pronounced 
swelbng 
Pronounced 
swelbng 
Pronounced 
sw ellmg 
Pronounced 
sw elUng 
Pronounced 
swelling 


PREP \EATION 


Progynon cryst 5 mg 
mice oil 
Progynon cryst 5 mg 
mice oil 

Progs non benzoate 6 9 
mg mice oil 
Prog} non benzoate 6 9 
mg mice oil 
Prognion er}st 2 5 mg 
in 1 c e oil 
ProgMion cr}st 2 5 nig 
mice oil 
ProgMion er}st 2 5 mg 
mice oil 
Progmon eiyst 2 5 mg 
1 m 1 c c oil 


DURATION OP 
TREATJtENT 


8 da} 3 
8 da}s 
8 da}s 
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The lact that the inetlectn euess of tlie 3 nig of ciyht.illiue hoimone A\di> 
solely due to its adinmistiatioii in a single dose nas deaily shown in the 
ninth expeiinient In this expeiinient the animals E and 21 leceiied the same 
dose as in expeiiment 8 but on this occasion the 5 nig of cijstallnie follicular 



Flff 9-A Pis 3-E 


hoimone weie spiead oiei eight da^s Both animals showed swelling of the 
external geuitaba and Figs 9-A and 9-B show the dehnite eftect of the dnided 
dosage (of Pigs 5-A and o-B) 

suimr iKi 


The expeiiments show’ that with the peioial admiiiistuition of 6 000 to 
8 000 lat units of piogvnon spiead o\ci a peiiod of eight da>s, the genital 
swellings ehaiacteiistic of heat can be lepioduced in the castiated female 
baboon With subcutaneous injection of cnstallnic follieulai hoimone dis- 
solved in oil 2 000 lat units spiead oiei a peiiod of eight dais pioduced the 
same efteet, wdiile the same dose gneu in a single iniection is iiiaetiie If, 
hoivevei, piogjnou ben/oate is used, a single injection of 2 000 lat units is 
sufSeient to pioduce a definite reaction Oui im estigations once again dem- 
onstrate that watli a suitabh chosen piodiict and tablets of a paiticulai com- 
position, the pel Dial dose is oiilj foui to fiie times gieatei than the paren- 
teral one 

In fiuthei researches ivhuh are at piesent in progress, we aie endeavor- 
ing to bring about artificially the entire sexual cicle, induding menstruation, 
in castrated female baboons, bj' preliniiuaiy tieatment with follicidai hor- 
mone, followed by the administration of corpus liiteum hormone The knowl- 
edge acquired in these expeiiments should then be sufficient to bung about 
menstruation in castiated lyomen by combined tieatment wnth these two 


hormones 
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D A^VSON cind TafC diicl Ilaggaul and flitenbui^'- obscntd that se\i.ial 
baibitnnt acid deiuatucb aic antidote-, in stnclinint poisonin-^' S^sanson= 
adnunisteied intiaeenoush single tiiiiualcnt eftectnc doses of sodium .im-stal 
and peiitobaibital sodium in labbits poisoned Mitli stiichiiine In these e\.peii- 
nients sodium ametal antidoted 67 ^ times the 31 L D of stivehninc and pento- 
baibital sodium -iM times the 31 LD ot stnehnme Dan son and TafC and 
Ballon^ lepoited the iii 3 eetiou of small efteetuc doses of baibituiie aeid deina- 
tues lepeated at iiiteieals as judged lij the leeuiienee of stiichniiie eoniul- 
sions Cliuiealh, m 1929 Zeiias and 3IeCallunr toiiiid that sodium amjtal 
when injected iiitiaienouslj in single and lepeated doses was an evtiemelj 
efteetiee and life samig antagonist to -tieehniuc poisoning At the same time, 
rabbits poisoned with 2 5, 3, and 10 times the 31 L D of stuehninc weic sa\ed 
by single and lepcated intiaeenous doses ot sodium am\tal (unpublished data) 
Tlus icpoit IS a continuation of the studj of antidotal action of lepeated 
small eftectne doses of sodium amctal m labbits poisoned with stijchiiine 

Geneiallj, it is agieed that 0 6 mg pei kg of labbit injected subcutaneouslj 
IS the fatal dose of stn chnine sulphate In these cvpei iments a 2 pei cent solu- 
tion of strj chnine sulphate w as used Fn e and 10 pei cent solutions of sodium 
amjtal w'eie used The rabbit weights \aiicd fiom 2 1 to 4 3-1 kg Doses of 25 
mg and 12 5 mg pei kg of sodium amjtal weie injected intiaeenouslj immedi- 
ately following 01 during the fiist comulsion and lepeated at mteivals as 
lequiied bj"^ the lecunenee of seceiitj of the comulsions Injections of sub- 
lethal doses of sodium amj'tal made too rapidlj^ 01 too fiequently may lesult in 
lespiratory failure and cardiac disturbance 


As showm in Table I, 12 mg pei kg 01 20 times the 31 L D of stiyehmne 
lequiie an aceiage of 112 5 mg pei kg of sodium amjtal to save 4 out of 5 
labbits With 15 mg pei kg 01 25 times the 31 LD of strjmhnme, it requires 
an average of 121 5 mg per kg of sodium amjtal to save 7 out of 10 rabbits 
For 18 mg per kg 01 30 times the 31 LD of strj chnine, an average of 137 5 
mg per kg of sodium amjtal is essential to save 6 out of 10 rabbits Two of the 
surviving rabbits received artificial lespiiation at intervals dunng the treat- 
ment Twentj one mg per kg 01 35 times the 31 LD of sti-jchmne reqmie 
143 mg per kg of sodium amjtal jilus artificial lespiiation to recover 5 out of 
10 rabbits Five labbits injected with 24 mg per kg or 40 times the 3LL D 
of strjehninc fail to recover with 152 5 mg per kg of sodium amytal plus 
artificial rcspnation bti-j chnine in sucli large doses probably exerts an addi- 
tive depressive action with sodium araj’-tal 


‘From the Uo'^e'irch Labor itories 

for public itlon Julj 15 1932 
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Tujle I 


A\rlDOTVL EF>i,CT 0} SODIUM AmIPVDIV I? VDBITS POIbOVtD ITU SUJICLT VNhOUij 
iNJFtTIONB 01 STI£\CII\I\E 'iLLFIIITI. 


VUMBER OF 

RVBBITS IN 

SERIES 

SIRICIIMNE 
' bVLUrVTb 1 
MG PER KO 

NUilBEIv Ot 1 
LEill DOSES 1 

Ot STR\Cn\I\E| 
SlLniVTE 1 

SODIUM 
VM\T\L 1 

MG ItR KG 

1 

NUMBER 1 
DIED 

number 

SURVIVED 

0 

12 

1 

||H|nQ9H|H 

1 1 

4 

10 

13 

25 


3 

' 7 


IS 



1 

1 0 


21 

33 


o 

■J 

a 1 

1 24 

! 40 

1 132 3 1 

' 3 

0 


Tliifj slioMS th.it sodium amjtal injected niti.i\ enoiisly is antidotal to 
stiychniiie in 60 pei cent of tho labbifs poisoned ■with 30 times the 21 LD ot 
stiyclinine Fifty pei cent ol tlic labbits leceuing 3a times the MtiD of 
stiyelinine leeoiei yitli sodium anntal, togotliei yitli the use of aitificial 
icspiiation Witli sodium anntal, it letpiiics moie to antidote criual amounts 
ot stijchnine tlian yitli pentobaibital sodium^ This difteience in amount of 
sodium amjtal is not twice tliat of pentobaibital sodium as would be evpected, 
although the intiavenous iILD of pentobaibital sodium in labbits is 40 mg 
pel Ivilogiam and that of sodium anntal SO mg pei Icilogiam (unpublished 
data) The leal difteienee appaientlj is the duiation ot action With equal 
efteetive doses of sodium amj tal, the diuation of action is ob\ lously longer than 
that of pentobaibital sodium Thus dining the eiitital peiiod ot strychnine 
poisoning, sodium anntal is less fiequenth lerpmed 


COXCLUSIOVS 

Sodium amjtal bi \eiii in small lepcated doses antidotes 20, 25, 30, and 
up to 35 times the subcutaneous MLD of stnchnine sulphate in labbits 
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PROIAUY feARCOilA OF IIFART* 


John I IMoiiiii^ M D , Buooki \s, N V 


T he heait IS peculi.uh imnumc to neoplasm, and paiticulailN to pumaij 
tumoi It ]s theietoie deemed notewoitln to lepoit a case nlnch came to 
autopse at the City iloigue in Biooklyn, New Yoik, Kings County Hospital 
a case of sudden death upon the sticct, and lepoited to the ^ledical Exannnci ’s 
Office m that Boiough ot New Yoik Citj 

The completion of a loutine autopsy peifoimed on this case pioecd it to he 
one of uiuciue inteiest Im estigation of the liteiatmc anent piimaiy caidiac 
neoplasm has instigated this lepoit Thiough the couitese of Di Manuel E 
Mai ten, Deputj Chief Medical Exaniinei of Biooklvn, we aie enabled to rcpoit 
and place this case on lecoicL 

This IS a case (M'" P ) of a well-de\ eloped, miisculai negio, aged fifteen, 

5 feet tall and weighing about 135 pounds 

Family Ihstoty — The fathci was a sailoi and appaiently in good health, 
the mothei was also liMiig and well She admitted only one piegnancy, that of 
the deceased Delivery w'as noimal, and at the time of biith no abnormalities 
w ere noted 

Physical Histoiy — He w'as subject to fiecjuent colds and soie throats syph- 
ilis and gonorrhea W’eie denied, had no exanthemas, had been subject to chrome 
bronchitis, had had no operations oi hospital treatment, no addiction to alcohol 
or drugs appetite was good, slept W'ell, mode of Life wms within normal limits 
apparently, no lustoiy of neurologic manifestations oi systemic disorders of 
any nature 

Ptesent Illness — ^He had been employed as an eiiand boy, attended mght 
school and participated in gjnnnastics, and occasionally attended social functions 
such as dances On the mght of his death, while on the way to a party, he com- 
plained to a companion of feeling ill and started for his home, when he col- 
lapsed in the street from sudden illness An ambulance was summoned, and 
upon Its amval he was pronounced dead The body was removed to the City 
Ikloigue at Kings Countv Hospital for determination of cause of death and 
necropsy showed cardiac neoplasm Upon further investigation it was ascer- 
tained that about a r ear* and one half before his death he began to complain of 
djspnea and cardiac palpitation on exertion, and was treated by a physician 
as a cardiac No histoij of cardiac sjmptoms is available that may have ex- 
isted prior to his haring come undei the doctor’s care His health having been 
unifoTOly good prior to his cardiac historj naturally curtails the clinical histon^ 
in this case ^ 

Dlrectof""' P-m-ologlcal Laboratorj oI Kings Countj Hospital William W Hala D 
UcccUeil for publication Jul\ 25 1932 
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At llccl 021 s^ the tolloAMii^ hiidin^s weie tst.iblislied 
Head Scali) md skull iiep:ati\e 
Biam Subi)ial toiu^istiou and ideina 

Tlioia\ Heait A\cm:lied 1325 irni Theie uab a tumoi-like mass jn the 
light auiicle, filling the ciitiie ehambei and consisting ot soft, fat-like iiuiteiial 
mteilaced nith eo.iiae fibioiis stiancLs The mass was 6V1 inches in its gicatei 
diametei and 4 inches in the kssei and loiiespondingh distended the aiuielc 
(Pigs 1 and 2) The wall ot the amule aieiaged Vi inch in thickness, and 



ri? 1 — This pictme ilhistiatci» the enoimous size of the light auiicle Oistemled by tlie 
tuinoi Tvithin it 1 Right auiicle 2 Tin, rest of the heart including the left auricle and botli 
ventricles 3 Right lung J Points of luptuie which occasioned the ‘?udden deith and the 
patient 

showed at its nppei boidei 2 luiituies one IVl inches in diametei and the 
othei 44. Botli openings weie coccied with blood clot The left aniicle 

ajipeaied noimal The combined widtli of the centiicles was 344 inches bj 3^ 
inches, and the chambeis w'eie noimal The mnsenlatnie was of good quality, 
and the vahes and the oiifices wcie anossh noimal The aoita was noimal 
except foi mimeious atheiomatons plaques on the intima 

Eight Lung “Weighed 4S0 gm , was displaced by the cnlaigcd aniicle md 
completed to about thiee fifths the noimal sue, dissection of the lung sliowod 
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lung rTrachea 5 Points of lupture 

Abdomen Luei Wcn>hcd 1300 gm On section showed diiomc passu e 

'''””sXu°''^WcndKd 10 gm The capsule was tense and slate blue in coloi 

On section the pulp w as film and the tollicks piominent 

Sdiieis Combined weight 2fi0 gm The suitaees weie leddish blown 
U 1 toloi and t ngoi ged No gioss pathologi w as found on section 1 he iii eters 

\nd uiinaiN bliddci showed no changes 

The pineicas, idunals, g istiointesliiMl ti.ut, and the leinaiiiing \iseeia 

wcic giossh noimal 



THC JOUK\ VL. 01 LVH0K\r0U\ AND CIINtCVD MhUlCINL 


yas 


E\aniniatiou of tlie bones sliowecl no gioss changes 

The histologic examination of sections taken tiom the auiiculai tiiinoi le 
vealed a histoid neoplasm composed exchisneh of small loiind cells ot lympho 
c^tlc 11101 pliolog^ Theie i\eie aieas ot neciosis i\hich accounted ioi the peciiliai 
■^ello^\lsh (lipoidal) appeaianeo ot the tumoi, .nid \\hich on gioss examination 
caused a pioiisional diagnosis of hposaiconia 

Pximaic tumois of the lieait aie laie Usualh cases aie denionstiable 
at autopsy only, since the dncisitc ot clinical manitestations, imolving, as 
thex do, a xaiiet-s of lesions, gi\c no specihc indication of caidiac tumoi It 
maj" theiefoie be stated that ucopiisnis ot the lie.ut aie ot gicatei inteiest to 
the pathologist beeause ot then obieitniti, thin to the clinician On the othei 



Fi& 3 — The histologic aichltecturc oC the tumoi is well shown in this photograph It 
is, entirely histoid and consists entirelj of small round sarcoma cells within a delicate meshwork 
of reticulum 


hand, leciew of the liteiatiiie uonld seem to indicate the possibility ot identifi- 
cation of piimaiy caidmc tumoi duimg life, although nothing specific appeal’s 
to be adduced, to siibstaiititate this 

Metastatic iinohemeiit is of couisc ot lai moie lieqiiciit incidence, and 
its existence ui the heait is infeiicd beeause of the cleteiminatiou of a piimaiy 
focus elscuheie The oiigm of such metastases has been lepoited fiom melan- 
otic saicoma of eye, and cancel’s of the bieast, mediastinum, stomach, adienals, 
uteius, and penis The majoiity of these seeondaiy" tiimois of the heart aie 
caicmomatoiis m type lathci than saicomatoiis 

In the piemicioscopic clays Moigagiii,^ in 1762, desciibed multiple polyp- 
oid tumois of the heart, but as to wliethei these iveie iiiti animal tluomboses oi 
tine neoplasms is, of comse, speeulatiie The first aiithentie clemonstiation o 
piimaiy caidiae tumoi nas that of chondioma by Albeis,= in 1S35, and ci- 
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airiioscd lustoloijiLalb a. hl.ioma Thc_lust inahgnant connective tissue tumoi 
was icpoitccl 1)J Botle'nlicunei“ in IfeOl 

Moic than 100 eases have been icpoited ol piiinaii tuinoi ot the hcait, 
but main ot these hive been icjceted hi histopathologic hiulings and classed 
as metastascs oi psuidotumois Tcdeschi* levievved 86 eases, including d of his 
own, main ot which wcic sccondaij tumois 

Beithenson-' iouud dO cases of pinnao luinoi, 7 ot vvliieh vveie saicoma 
Ehienbeig' eolleetcd 19 eases ot saieoina ot the heait LinlJ icpoited 91 
cases, ot '"which onli 23 vvcic ot value tiom a elmieal standpoint, and 13 
specihcallj dcmonstiable as saieoina Up to 1877 Bodenheimei collected 7 
eases of saicoma of the heait, which had been found by Blj^ m fifty jeais 
ot the liteiatuie Leaden and iMaeiikel lepoitcd 2 cases, which weic included 
in Beithenson ’s suuiinaiv Ot these 9 eases the lound cell piedommated in 8, 
the othei being ot giant cell tvpe Bcinheim in 1890, icpoited a saicomatous 
polyp of the light heait Ilektoen' icpoited a ease ot piiniaij saicoma of 
epical dium, and Bivant icpoited a sinulai lesion in tlie lieait of a dog 

In 1896 Leioux and ileselj icpoited a piimaij saicoma of the heait 
Raw and Lambeit lepoited"' Raws ease, a spindle-celled saicoma of the light 
auiicle, Lambeit” a piimaij aiigiosaicoma ot heait and pencaidium, described 
bj Redtenbachei '* Az-iuni, 1907, added anothci case of heart tunioi Bald- 
win'® icpoited one ease of piimaiy laige spindle celled saicoma of heart, mak- 
ing a total of 17, to which maj be added oui own case IS in all Except for 
a case icpoited bj Amstiong and llonckcbeig,'-* which was a Ijmph-angio- 
endothelioma, all cases wcie saicomatous in oiigin 

A Matias,'® Apiil, 1927, lepoits fiom the litciatuie 26 cases of sarcoma 
of the heait, 13 of which oiiginatcd in the light auricle, mostly in the auricular 
septum 1 case in both auiiclcs, 2 in the left auiicle, 3 in the nght ventricle, 
2 111 the left ventricle, 1 in the endocaidiiim of the aoitic valve, 2 in the ven- 
tiiculai septum, 1 in the endoeaidium ot the pulmonaiy valvm, and 1 case 
the oiigm of which could not be detei mined because of the diffuse involvement 
of the entile heait Peilstcm''* icpoits a case of caidiac sarcoma, oiiginatmg 
m the subpeneardial aieolai tissue of a male foitj-tluee jeais old Adami 
states that caidiae neoplasm is laie due to aetivitj, efficiencj nourishment and 
umeivation 

Heait tumois most eommonlj eneounteicd aic fibioraas and myxomas 
Next m incidence aic saicoma JoeP' leports a tciatoma There also have 
been lepoitcd ihabdomjomas, lipomas, angiomas, Ij mphangioraas Rhabdomy- 
omas aie usuallj congenital and m about 50 pei cent of eases are associated 
witli a tuberous sclerosis of the biain 

Of 2,942 necropsies at Johns Hopkins Hospital, onlj 10 heart tumors were 


1 4 V- . " ; ' neciopsies per- 

foimed at the Limei-sitv of Beilm Pathological Institute revealed 15 secondan 
eaiemomas md 4 secondaiv saicomas ot the heart (Kanenstein'^) In the past 
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deiadt, m ovci 9,000 cases to <iutoi)sy at Kings Uouiity Hospital 

jMoiiiue, tlio case lieioin desciilied is tlio oiih one ot ininian saicoina oi the 
lieait 

Thoiel lepoits that iii o\ei 3,000 autopsies at Niuembeig, no taidiae neo- 
plasm Avas seen The lecouls at Bellevue Hospital-* in ovei 7,000 eases shoiv 
no caidiac pinnaiA neoplasm 


SLAIAI UJV 

This instance of piimaii saicoma oi the heait is lepoited in a case nhich 
unfoitunatelv fuinishes but little cliiiical histon Tlie tnnioi is a small loiind- 
eelled saicoma, oiiginating in the light auiicle, nliich because oi the appaieut 
noimal health of the deceased in almost hftccii Acais of his life, must liai'c been 
lusicbous in onset, but aftei that a lapidh' giowing iatal neoplasm 
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AOEENALEOTOMY ox TJIi: 
AND BLOOD PRESSURE® 


CARDIAC OUTPUT 


ALium Bi u OLK, M D , vm) i W Bi Msn, M D , X \sii\ii 1 1 , Ti-nn 


T he alteiations lu tiie caidi.ie output and blood piessiuc iollouiii'' a mun- 
bei of pioccduics that losult in acute ciiculatoij failiuc ha\c been dc- 
temmed Blalock' found that the icmoial ot hlood fioni dogs caused a maiked 
deciease in tlie output of the lieait befoie a signihcant decline in the mean 
aiterial piessuie occuiied Siniilai findings ueie obtained bi Johnson and 
Blalock^ m cxpeiiments in iiluch shock was pioduced b\ tiaunia to an exticm- 
it}, by tiauma to the intestines and by bums Following the subcutaneous in- 
leetion of histamine, the alteiations appealed in the ic\ei»e oidei, theie being 
first a diop in the blood piessuic followed latei bj a decline in the caidiac out- 
put The eftects of tiauma to the ccntial neiious system weie studied bj Bla- 
lock and Biadbuni ' The findings m these evpeiiments wcie inconstant but 
usually the caidiac output and blood piessuie dctlined simultaneouslv The 
eftects of spinal anesthesia weie deteimined bv Buich and Haiiison ' They 
state, "Fiom the data it appeals that in spinal anesthesia the initial change is, 
as would be expected, m aiteiial piessuie, and that the senous letuin and out- 
put of the hcait aie aftected secondaiily This seejuenee of eients is just the 
opposite of that in hemoiihage ” 

The present expenmeiits weie peifoiined m an endeaioi to obtain in- 
fomation eoncenung the natuie of the ciiculatoiy failuie that deielops fol- 
lowong the lemoval of the adienal glands 


ilETHODS 

Dogs weie used in all expciimcnts The operations weie peifoimed in 
two stages under ethei anesthesia thiough lumbai incisions The light adienal 
gland was remoicd fii-st Appioximately two weeks following the fiist opera- 
tion, the dog was gnen one-half gnm of moiphme and an houi latei the caidiac 
output and blood piessaiie wcie deteimined The left adienal gland was then 
removed The animals wcie kept waim and obseiied closely Additional de- 
terminations of the caidiac output and blood piessuie weie peiformed aftei 
laiying intervals of time When the animals weie not quiet, mornhine 
guen prior to the stuches 

The arteiial pressure was nicasuicd by a mcieiuj manometei, the cannula 
being inscited into the femoial aiterj Vahes weie used for deteiminin- the 
maximum and minimum picssmes The caidiac output was determined 
cording to the Fick piniciple Aiteiul blood was withdrawn fiom the femornl 
iiteij and mixed eenous blood ivas obtained In pinietme of the imht i 

6,l,ke-Nc.ll a„paiat„s «a. c,n,.l„acd actc. m.nn.r.taoV 

•From tl.e Drpirtmrnt ot SurtcO of Vanderbilt CnWersih 
I oc»l\L(l foi DubUoalfon 22 IDS'* ^ 
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tout The o\vge2i eousiimption ^^ai> detei mined bj tlie use of a Benedit*^ 
spnometei The blood that ■\\as icmo\ed ioi the studies ^\as leplaeed bj an 
ecpial amount 

RFsULTS 

Niue e\peiinionts wcic peifoimcd In se\en ot the nine e\peiiments, a 
lathei maiked decline in the blood picssuie piocedcd aiij signihcant alteiation 
111 tlie caichac output In the xcmaming two expeiimciits both tlie blood pics- 
buie and caidiac output had declined at the time of the second detei minations 
In tliiee e\peiimcnts in which caily alteiatioiis in the blood incssiiie weie de- 
tected, thcic was fiist a definite deciease in the ma\imuni and a slight inciease 
in the mnumum piessmcs This was associated with an incie.ise in the pulse 
late The behaiioi ot the animals difteied fiom those piecioiisly studied in 
which shock was pioduccd in laiious wajs, in that the piesent animals ap- 
pealed to be 111 iaiih good condition and Ined foi a consideiable peiiod ot 
time aftci the blood piessiiie had declined to .i i.ithei low level 

The lesults of a lepiesentatue expeiimcnt aie given in Table I 


Table I 

The Eifects oi Adkls vlectomv o\ the Cvkdivc Oltplt vsd Blood Psesslre 
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Protocol Oct 7 1931 lislit -idrenal feUnd n,mo\cd ^o\ 11 1931 11 A-ir gi\en k 

gialn of moiphine 12 noon cardiac output and blood piessuic determined 5 P left adrenal 
gland iemo\ed ether anesthesia, ^ov 12 1931 7 15 Poi oi\en one half grain of morphine. 
S 30 P M and 9 30 pm determinations :Nov 13 1931 2 15 a.m determinations 9 lm 

given 14 giain of morphine 9 30 A M determinations 2 30 P M blood Pleasure deteimined 
2 la PM dog died 

DLSCUSSION 

The lemoval ot both ot the adicnal glands ot dogs is followed bv alteia 
tions 111 the caidiac output and blood picssiiic that aic similai to those pro- 
duced bj the subcutaneous injection of histamiiiL and bj spinal anesthesia and 
piobably to those occuiiing in piiniaiv shock Following adienaleetomv both 
the output of the heait and the aiteiial blood piessuie maj leniain at the noi- 
mal level foi a consideiable iieiiod of time Rogoft and Dominquez^ found 
that the blood piessuie following the lemoval of both adienals lemains elevated 
until seveial days pieceding death Thou animals had a longei suivival jieiiod 
than ouis This is due in pait to the fact that the animals in the piesent o\- 
peiimeiits weie given nioiphme fioni time to Time in oidei to have them quiet 
dining the studies Moiphine usually caused vomiting and diminished the 
amounts of food and watei tliat weie taken Bui well and Smith'' found that 
the low blood piessuie in a patient with Addison’s disease was associated with 
an csseiitiallj noimal caidiac output 
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Concoining the caih deaths following adienalectomy, Rogofl; and Stewait^ 
state, “As stated, we think that when dogs die in two oi tliicc days oi less 
something else than adienal insuffieieiicv has contiibutcd to shoitcn life, espe- 
ciallv the diicct consequentes ot the single il pioeeduie ” If this is title, the 
opeiatue shock is associated with alteiatioiis in the caidiac output and blood 
pressuie unlike those aceompain iiu' henioiihage, tiaiinia to the intestines, tiauma 
to an e\tieniity, and bums 

SUMAI IR\ 

The effects on the caidiac output and blood piessme of dogs of the ic- 
mo\al of the adienal glands ha\e been studied The initial alteiation con- 
sisted of a definite decline in the aiteiial piessme followed latei by a decrease 
in the output of the heait 
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LABORATORY METHODS 


A NEW BLOOD PLASMA CIILOKIDE :METH0D'' 


J W CAvtTf, PhD , AXD C B IIoldkidgl, 1> A , Minnlapoiis, Minn 

IXyfERCURIC lidlitlch die iti\ slightly clissoci.itecl dutl, due to tins fact, sev- 
eral attempts have been made to develop a meicuiimetiic method for 
the deteiminatiou of chloiide Little success was met ivith until Votocek^ 
intioduced sodium nitiopiusside as an indicatoi 

When a standaid meicuuc nitiate solution is added, the chloiide ions aie 
lemoved as soluble, iiou-ioiiized meicuuc chlonde Altei the lemoial of the 
chloiide ions, yliite lueicmic nitiopiusside, which is insoluble in acid solu- 
tion, is foiuied, thus piodiiciiig a tiubidity winch indicates the end point 

Kolthoft and Bak- showed that the sensitiviti of the indicatoi is le- 
duced 111 the piesence of the slightly dissociated meicuuc chloiide and gave 
the titiation collections to be used uitli vaiions coneentiations of meicuuc 
chloiide in watei solutions 

Recently Piledt Kok^ applied the method to the deteiminatiou of chloiide 
in blood and seiiim, and lecommeiided the use of sulphosalicylic acid as a 
pieciintant foi the inoteins The Polni-'Wu filtiate was i ejected because the 
leagents used to piepaie the filtiate apiieaied to contain ehloiides The con- 
tamination of the filtiate is not obtained nhen ileick’s C P sodium tungstate 
IS used Peteis and Van Sljke^ giie a method foi the testing and piuifieation 
of the leagent 

It appealed that the above piocednie, if sintablj’- modified, would haie 
ceitain advantages in the clinical ]aboiatoi> oiei the standaid methods now 
in use 

METHOD 

A Folin-Wii filtiate of the blood oi plasma is piepaied (1 c c of blood 
01 plasma, 7 c c of watei, 1 e c of 2/3 N ILSO^ and lee of 10 pei cent so- 
dium tungstate aie tlioioiighly shaken togetliei and filteied) 

Pne cubic eentimeteis of the filtiate .iie pipettid into a huge test tube 
and 02 cc (3 diops) of fiesh 5 pei cent sodium nitiopiusside solution aie 

^lOm the Label atoiy of Pin siolo„lcaI Chemisti-j Unu<.isit\ of Minne-ota 
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dcWecl ?»[eicuuc niU.ito^ (1 c c is cquiAaknl (o ] ni- NaCl) is .ulileil Jioi.i 
a imuobuietti until a iieiiiianent tuibidity is puHliieed on tbe addition oi 

oue diop 

(Titiatiou saluc m c c - X) 200 -= nif? ot XaCl yei 100 l o plasma 

The titiatioii collections (X) which Koltholi and Bak dctcniiincd foi 
laiyin- couceutiatioiis ot U-Cl. in Matci aic slightly Ion toi the Folm-Wu 
filtiate Accoidinglj, these tactois ha\c been ledeteimined foi the Folin-Wu 
filtiate and aie lecoided in Table I 


Tibcf I 


■5 C C or FOLIN u 

FILm\TE 


1 10 C( OI IXIIIN nc IILTRITL* 

TITR VTION \ VLUE I 

I'; c c 


TlTR VTION 
UECTION 

COR 

X 

TITKVriON \ \I UL 1 

I\ c c 

TITR-VTION COR 

RLCTlOX X 


1 j 0 07 3 0 U 

2 0 OOS i 0 16 

2 5 0 09 1 0 18 

3 0 0 10 6 0 20 

2 5 011 7 0 22 


'Shoulil 10 cc ot the filtiate bo titrated the toimuK become'! (tltritlon \ due in c c X) 
X 100 = ms ■SaCl per 100 c c of blood or plasma 


DISC nssioN 


A numbei of samples of blood and serum have been analyzed by this 
method and check analyses made by the Whitehorn method, which was modi- 
fied to the evtent of centrifuging out the AgCl before titrating to the end 
point The average vaiiation of the results of the two methods on the dif- 
ferent samples was 7 2 rag XaOl pei 100 c c of blood oi plasma, with no legu- 
larity as to which method gave tne higher lesult 

Acemate results may be obtained on 5 c c of a filtiate prepared from 
9 c c of 23/3 pel cent sulphosalicylic acid and 1 c c of blood 01 plasma if the 
mixture is thoroughly shaken before filtenng Howeiei, the end point is 
slightly less distinct than with the Folin-Wu filtrate, as there is a tendency 
foi the sulphosalicylic acid solution to form small bubbles when shaken If 
centiifugatiou is used to sepaiate the precipitated proteins from the filtrate, 
excellent lesnlts are obtained when the Folin-Wu precipitation is used, but 
a slightly turbid solution is obtained nith the sulphosalicjdic acid Based 
on tins observation the chlorides in 02 ee of fingei tip blood can he detei- 
nimed in the following manner 


One and eight-tenths cubic centimeters of tungstic acid solution (7 vol- 
umes of watei, 1 of sodium tungstate, and 1 of 2/3 lY H„SOJ are placed m a 
ceiitiifuge tube and 02 cc of blood 01 plasma aie added fiom a pipette 
The pipette is imsed bj di awing the fluid in and out, and the tube is thor- 
shaken Aftci centrifugation 10 cc of the supernatant fluid is re- 


fiilute‘£l7oVu'-UoV?o^ O^ncflolr" -<1 

Smlc (/i^I-^'tbofCinaiS.rman Volumetric Vnalj.l, ^ol U Jota Wll^rl So^s"x“ w 
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moved and titiated m a small test tube, using 1 0 diop ot nitiopinssule solu- 
tion (Titiation value - 0 02) x 1000 = mg NaCl pei 100 c c ot blood The 
authois lecommeud that plasma be used instead ot uliole blood foi the clilo- 
iide in blood vanes with the plasma coipiisele latio due to the tact that 
blood cells contain oulj’’ .ibout lialf as much chloiide pei \olume as j^hisma 

SUAIJIARI 

A meiciuiinetiic method is gneu foi the detenuinatiou ot chloiides lu 
blood and plasma By check deteiminations it has been found to be as ac- 
curate as the standaid silvei methods now in use 

The titiation is made diieetly upon the Polm-Wu filtiate and the end 
point IS easiei to obseiie than that obtained with the methods now in use 
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NOTE ON THE DETERMINATION OF PROTEIN IN SERUM BY A DIRECT 
MICRO KJELDAHL METHOD^' 


Roger S Hubbvrd, Ph D , \xd Grvce E Sly, B S Buffvlo, N Y 


I N A pievious note* one of the authois desciibed a modification of the iiiicio 
kjeldahl method foi detci mining pioteins in blood seium In the piesent com 
munieation a fuithei slight modification is desciibed siliich has been m use in this 
laboiatoij dining the last eighteen inonths, and uhich lias been found to be s^eij 
convenient The method is based upon the separation of albumin and globulin by 
the technic of Hosie,- oxidation of the solutions containing piotein ssith the aeid 
oxidizing leagent ot Poliii and WiP and direct nessleiization of ammonia in the 
piesence of Rochelle salt Under the conditions desciibed there is no pieeipitatioii 
of ineieuiy salts and the color imetiic leading can be made without difiScultj 
The technic used is desciibed beloss 

Appa)aius — (1) Polin digestion tubes ot pjiex glass, graduated at 35 e e 
and 50 ee , (2) Pyiex glass tubing of the smallest bore obtainable cut in 6 to 
10 mm lengths , (3) micro burner , (4) ring stand uith an adjustable clamp 

Reagents — (1) Nine tenth per cent sodium chloride, (2) eoneentiated sodium 
sulphate, prepared as follous dissoh e 22 2 gin of anhjdious salt (Merck’s Blue 
Label, acid free) in 75 to 90 e c of hot distilled watei, pom into a flask giaduated 

^rom Uie BufTalo Geneial Hospital 
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at 100 c c and place in an lucubatoi at 37° , place some distilled ciatci in the incii- 
batoi , when the tempciatiue of the inciibatoi is i cached by both iKpiids, dilute the 
sodium sulphate to the maik with the distilled watei , the solution is siipersatu- 
lated at loom tempeiatuie, and must be kept in the incubatoi , (3) 10 pci cent 
sodium tiuigstate solution, (4) twelfth noimal sulphuiic acid , (5) Polin-Wu acid 
digestion misture, piepaicd b\ pouung into 100 e c of distilled watei an ccpial 
colunie of a mivtuie piepaied as follows to 50 c c ot a 5 pet cent coppei sulphate 
solution add 300 c c of 85 pei cent pliosphouc acid and mix , add 100 c c ot con- 
ceutrated sulphuiic acid (fiee fioni the least trace of ammonia) mix , piotect fiom 
ammonia fumes, (6) Rochelle salt, a 10 pei cent solution, (7) mtiogen standaid, 
piepaied bj dissoliing 0 1414 gm of the puiest ammonium sulphate and making 
up to the maik in 100 c c i olunieti ic flask w ith distilled water , a eoni enient dilute 
staudaid IS made bj dilutinglOcc of this stock standaid to 100 c c inaxolumetric 
flask with distilled watei , (8) Xesslei ’s solution piepaied accoiding to the direc- 
tions of Folin and Wu, as follows 150 gm of potassium iodide and 110 gm of 
iodine aie placed in a 500 e c Floience flask, 100 c c of water and an excess (140 
to 150 gm ) of metallic niercuic aie added, the flask is then shaken continuouslj 
for secen to fifteen minutes until tlu coloi ot the iodine has disappeared and is re- 
placed by the greenish coloi of the double iodide The solution, which becomes 
quitehot, must be cooled undci the tap when the coloi begins to get pale and before 
the red has wholly disappeaied Then decant, wash the mcicuic and flask with a 
large volume of watei and make the supeinatant fluid and washings up to two 
liters The final Nesslei ’s solution is piepaied fiom this double iodide and from 
10 pel cent sodium hj dioxide, which shoidd be standardmed with an accuracy of 
at least 5 per cent and which must be free fiom caibouate To ensure the latter, 
prepare a strong solution of sodium he dioxide containing 55 gm in each 100 c c 
and allow to stand f oi sec ei al daj s or w eeks until the sodium cai bonate has precipi- 
tated and settled , then decant and dilute to a strength of 10 per cent ]ust before 
using To prepare the final Nesslei ’s solution mix 3500 c c of this 10 per cent 
sodium hydroxide, 750 c e of the double iodide solution described aboce, and 
750 c c of distilled water The alkalinitj of this solution is important, 20 c c of 
normal hj drochloric acid should lequire between 11 and 11 5 c c of the finished 
Nessler ’s solution to gic e an endpoint with phenolphthalein The solution is clear 
when first prepared , if a precipitate forms, the supernatant fluid may safely he de- 
canted and used 

P)epa)aUon of Solutions foi Analysis — Poi total piotem ddute 05 ec of 
serum accuiately to 25 c c w ith 0 9 per cent sodium chloride , take 0 5 c e and pro- 
ceed with the digestion as described below Deteimme albumin after removing 
globulin m the following manner treat 0 5 c c of the serum with 15 c e of the 
22 2 per cent sodium sulphate solution foi three to four hours Filter in an incu- 
batoi using a No 50 Whatman filter oi a paper of similar grade To protect against 
loss bj ecaporation, the funnel should be placed diiectlj in the mouth of the flask 
and the top of the funnel coc cred w itli a w atch glass If the filtrate is not perf ecth 
clear retuui to the filter papci Take 0 5 c c of the filtrate, which contains albumin 
but not globulin, and proceed w ith the digestion Foi the nonprotein mtro-en add 
to _ c c of the serum, 16 c c of twelfth normal sulphuric acid and 2 e e of 10 ner 
cent sodium tungstate Mix and filter Take 5 e c of the filtrate and proceed w ith 
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the digestion (Should the blood niea uitiogeii be abo\e iioinial use less of the 
filtiate, 1 e , uhen the blood iiiea nitiogcn is moic than 100 iiig pei 100 c c take 
only 1 e e of the filtiate ) 

Digestion — Into P^aex test tubes giadiiated at 35 and 50 c c , measuie the dit- 
feient solutions piepaied as desciibed in the pieceding paiagiaph Add 1 c c of 
the digestion niixtui e and 1 piece ot P\ i ex tubing Place tlie tube in an adjustable 
clamp so that the bottom of the tube is about one inch aboie a mieio buinei, and 
heat uith a flame that just touches the tube until the uatci is expelled and white 
fumes appeal Covei the tube with a watch glass and heat until the blown coloi 
entii ely vanishes Eemoi e flame , cool until w hite fumes ha\ e neai ly subsided and 
tilt the tube to an almost hoiizoutal position 'With a euiied medicine dioppei, 
eaiefully place a few diops of distilled water at the mouth ot the tube and let them 
11111 down the sides When the watei mixes with the digested mateiial, some bump 
ing oeciii s but nothing w ill be lost it the watei is added cautioush As soon as the 
bubbling ceases make up to a 101111110 ot 10 to 15 c c with distilled watei Cool to 
loom tempeiatiiie Foi the staiidaids take 3 c c and 5 e c of the dilute solution 
(equivalent lespectively to 0 09 and 015 mg iiitiogen) 111 Pjiex tubes like those 
used toi the unknowns, and add 1 c e of digestion mixtuie to each Add 1 c c of 
10 pel cent Eoehelle salt to the staiidaids and unknowns :Make all tubes up to 35 
e c w'lth distilled watei, add 15 c c ot Nesslcr’s solution, mix thoioughly and eoiii- 
paie each unknown with the standaid neaiei to it in coloi 

Calculations — 

S 1000 

N P N = — X St X 

U V 



Glob = T P - Alb 


Where S = readiug of atauclard, U = rcadiiig of uuknowai, St =\aIuQ of standard in mg 
nitrogen, T P = total protein, Alb =albuniiii. Glob = globulin Total protein, albumin, and 
globulin are eijiresstd as grams per 100 ct, nonprotcin nitrogin as mg per 100 e e X’ = 
lohime of filtrate used 


When the oxidation technic w as applied to solutions containing ui ea and glu- 
cose the lesults tveie entuelj satisfactoii Poi standaxdizing the method, tiuthei 
lesults obtained bj it on a senes of ten seia weie compaied ivith lesults gnen by a 
macio kjeldahl proceduie on 3 and 5 c c of the same specimens In these contiols 
the final deteimiuation was made bj titiation wntli standaid acid aftei the ammonia 
had been distilled fiom a sulphune acid digestion mixtuie The aveiages of the 
c alues of the tw o senes difteied fiom each othei by only 0 6 pei cent A eompan- 
son of lesults w'hen the micio method was eanied out upon c c and 1 c c of the 
same filtiate w'as also made Oxidation was moie difSeiilt when the laiger amount 
was used, and agi cement between deternunations not as close as in the figuies just 
cited Howevei the aveiage difteieiice m ten deteiminations was oulj 1 6 pei cent 
and the authois think such diseiepaneies aie not gieatei than should be expected 
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uhcn a eoloi iiueti it nicthoil ot tins soi t is used The iiietliod desci ibed lias been in 
use in tins laboiatoij toi eighteen months, and between IjO and IbO dcteiiiiina- 
tions ha^ e been cai i led tlu ongh in that time It has appai ently been satistactoi y 
uithm the limits expetted ot a lontine method of tins tj pe which iinolves the me.i 
suremeiit of small amounts ot seium and the use of the coloiimctei The method 

certanilj possesses a mai bed technical adxantage oiei tlie one picviousU desciibcd 

bj one of us 
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A RAPID :METH0D FOR THE SIMILTANEOHS DETERMIHATION OF 
CARBON DIOXIDE CAPACITY AND UREA NITROGEN 
CONTENT OP BLOOD® 


Wii UAM Z Pradkin, \ B , il D , \ND J \c SiEGPL, B S , Brookian, N Y 


I N 1914 Vail Sljke and Cullen' and Van Shke and Zachanas- showed that uica 
IS coiiveited quantitatively into ammonium caibonate by the action of uieasc 
Paitos" and IMirkin^ showed that it is possible to estimate exactly the caibon 
dioxide libeiated from the conveited ammonium caibonate upon treatment with 
an acid In 1927 Van ,Slyke'' desciibed a method tor the deteimination of mea in 
blood by gasometnc measurement of the carbon dioxide liberated fiom the am 
nionmm caibonate foimed by the action of urease However, that method rc- 
quiies a large expensive appai at us, an expeiienced technician, and many care 
tulL piepaied leagents These faetois inhibit its use by the aveiage physician 
01 be a technician in the smallei lahoratoiy 

The method described in this papei is simple and rapid It can best be done 
on d simple, inexpensue, poitable apparatus desciibed by one of the authors'" 
This appai atas can be obtained fiom the Emil Gieiner Co , New York 


REAGENTS USED 

(1) 1 13 per cent KH PO, m 0 028 Normal H SO,*» 

(2) Urease Solutiont 

(3) Caprjhc Alcohol 


Hospital 

Taall’ c c ?mo/N H so''." ® ® 
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DoO 


OR VAVING 01 BI OOD S VAIFLLs 

Pmictxiie a vein with an oiclman mtuneuous needle and allow about 5 ee 
ot blood to flow into a tube containing a small pinch oi potassium oxalate Coilc 
immediately Inveit the tube 2 oi 3 times and let the plasma sepaiate bv giavitv 
Do not centiifuge The analj sis should be done as soon as cells hav e settled 

FROCEDURF 

Raise the appaiatus to position "A” (Pig 1) bv loosening the thiimbscieiv 
Clean the appaiatus bv lutiodueing 1 c c ot phosphate leagent into the chambei 
Lowei and laise the leveling cup a lew times and eject the solution bv opening 



Pie 1 FIs 2 


stopcock “X” Pioduce a vacuum bj loweimg the meicuij levehng cup Raise 
the leveling cup If the aiipaiatus is gas iiee, the meicuiy will stiike the uppei 
cock with a shaip click If this click is not lieaid, allow the accumulated gas oi 
fluid to escape by opening the uppei cock “X,” and repeat loweiing and laising 
the meicury leveling cup until the deck is lieaid With the leveling cup in po- 
sition “B ” intioduce 0 5 c c of seium oi plasma into the side aim Add one diop 
of capiylie alcohol on top of the seium oi plasma Rotate the stopcock slowlv 
until most of the flmd in the side aim eiiteis the chambei and displaces the mei- 
eury fiom above No haim is done if the meicinv column m the chambei is 
bioken by the entiaiiee of the seium oi plasma 


FRADKIN-blLGLI. 


CO AND DKLS. MfUOC.lN IN UI OOD 
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Wash the cup with 0 5 c c ot the phosphate leagent diawn up with tlie same 
pipette and allow it to eiitei the cliaiiibei, leaMiig just eiiou-'h solution in the cup 
so that no an is possible intioduced Seal the stopcoclc he iiinnin- a diop of 
meiciue into the capillaie “Y ” Lowci and laise the nicicuij leeeling cup a 
few times in oidei to evash down all seiuin oi plasma adheiiiif' to the eealls ot the 
stem Lowei the leeeling eup until the meicuij diops to the 25 c c maik Tip 
the box geiitlj back and toith foi one minute, thus agitating the solution in the 
chambei This inae also be done bj tapping the sliding lod The meicuiy in 
the leeeling cup is now raised slowle so that it leaehes the lee el of the meicuiy 
meniscus in the stem Take Ri and note the amount of CO 2 m 100 c c of blood by 
using Table I Noee intioduce all of the piepaied urease solution into the eham- 


r \iiei 1 


B, OR 

Rj 

1 

\Oh % 

CO 

EQUI\ 

TORi 

2* 

MO % 
LREA N 
EQUIt 
TOBj 

3t 

ft, OK 

1 

\OL % 

CO 

tQlTl\ 

TO P, 

2* 

MG % 
LREV N 
EQD1\ 
TORj 

31 

B, OB 

Bj 

1 

\OL % 
CO. 
EQUI\ 
TO R, 
0* 

0 030 


12 

0 183 

23 6 

37 2 

0 350 

55 5 

0 035 


23 

0 190 

24 6 

38 4 

0 353 

56 7 

0 040 


35 

0 195 

25 5 

39 5 

0 360 

57 4 

0 045 


47 

0 200 

26 5 

40 7 

0 365 

58 4 

0 050 


0 8 

0 203 

27 5 

419 

0 370 

59 4 

0 055 


70 

0 210 

28 4 

43 0 

0 375 

60 3 

0 060 


8 1 

0 215 

29 4 

44 2 

0 380 

61 3 

0 063 


93 

0 220 

30 3 

45 4 

0 385 

62 3 

0 070 


10 5 

0 225 

313 

46 5 

0 390 

63 2 

0 075 


116 

0 230 

32 3 

47 7 

0 395 

64 2 

0 080 


12 8 

0 235 

33 2 

48 8 

0 400 

65 2 

0 085 


14 0 

0 240 

34 2 

50 0 

0 405 

66 1 

0 090 


15 1 

0 245 

35 2 

512 

0 410 

671 

0 095 


16 3 

0 230 

36 1 

52 3 

0415 

681 

0 100 


17 4 

0 233 

37 1 

53 5 

0 420 

69 0 

0 105 


18 6 

0 260 

381 

54 7 

0 425 

70 0 

0 110 

9 1 

19 8 

0 265 

39 1 

55 8 

0 430 

71 0 

0 115 

10 1 

20 9 

0 270 

40 0 

57 0 

0 435 

71 9 

0 120 

110 

22 1 

0 273 

410 

58 1 

0 440 

72 9 

0 125 

12 0 

23 3 

0 280 

42 0 

59 3 

0 445 

73 9 

0 130 

13 0 

24 4 

0 283 

42 9 

60 5 

0 450 

74 8 

0 133 

13 9 

25 6 

0 290 

43 9 

616 

0 455 

75 8 

0 140 

14 9 

26 7 

0 295 

44 9 

62 8 

0 460 

76 8 

0 145 

15 9 

28 0 

0 300 

45 8 

64 0 

0 465 

77 8 

0 150 

16 8 

29 1 

0 305 

46 8 

65 1 

0 470 

7S 7 

0 155 

17 8 

30 2 

0 310 

47 7 

66 3 

0 475 

79 1 

0 160 

18 8 

31 4 

0 315 

48 7 

67 4 

0 480 

80 5 

V) 10 ) 

19 7 

32 6 

0 320 

49 7 

68 6 

0 485 

81 6 

0 170 

20 7 

33 7 

0 325 

50 7 

69 8 

0 490 

82 6 

0 175 

21 7 

34 9 

0 330 

516 

70 9 

0 495 

83 6 

0 180 

22 6 

36 0 

0 333 

52 6 

72 1 

0 500 

84 5 




0 340 

53 6 

73 3 







0 345 

54 5 

74 4 




mg % 

LBEl N 
EQUIV 
TOK3 

3t 


7a 0 

76 7 

77 9 
791 
80 2 
814 
82 6 
83 7 
84.9 
86 0 

87 2 

88 4 

89 5 

90 7 

91 8 

93 0 

94 2 

95 3 

96 5 

97 7 

98 8 
100 0 
102 2 

102 3 

103 5 

104 6 

105 8 
107 0 
1081 

109 3 

110 5 


been modified to correspond to the ouantitv nf ^ " Sljke except that thi 

for CO= contained in the^Phosph^ile^la^en? an^d alcohor'" 

tThe t nines In Coiumn 1 hate been calculated from the folloning formula At 20“ C 
"Ms %UreaX =Ra-Pi 0 025 


fpi 0 0043 

tcrminatlo^s^f^fhe^pbVSr^are^anl'^^p'rMm^atcohSr^^^^^^^^^^ from blank de- 
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bei, leaving jiibt enough m tlie cup so that no aii is possiblj iiitioduced fecal the 
stopcock bj lunmng a diop ot mcicuiy into cainllaij “ Y ” Loiiei and raise the 
nieiemy leveling tup a few times in oidei to bung the uiease solution m contact 
with the plasma oi seium which wets the walls oi the stem Lovvei the leveling 
cup until the ineicun m the ehambei is at the 25 c c maik Shake foi two min- 
utes Then laise the leveling cup to position “B ” Intioduce 1 c c ot the phos- 
phate leagent into the ehambei, leaving just enough solution in the cup so that no 
air IS possiblj intiodueed into the ehambei Seal capillaij ‘ Y” with a diop ot 
meicuiy 

Lowei leveling cup so that mcicuiv in the ehambei leaches the 25 c c maik 
Shake foi one minute Raise meicmw in leveling cup slowly untd it leaehes 
the level ot meicuiv in the ehambei Take Rj The difterencc between Ri and 
R_ gives Rg Note amount of iiiea nitiogen in blood coiiesponding to Rj fiom 
Table I 

DISCUSSION Ot T vuia: I 

Both the CO_ combining povvei and the Uiea Nitiogen content ot blood can 
be lead diiectlv tiom this table Foi example 

If E, = 0 3« 
and B. = 0 435 


tlieu Ra = 0 000 

The value in Column 2 coiiesponding to Ri oi 0 345 in Colunm 1 is 54 5 volumes 
pel cent ot CO > The v alue in Column 3 coiiesponding to R 3 01 0 090 111 Column 1 
IS 15 1 mg pel cent of urea nitiogen 


Table II 

COilPAEISOX OF CO. DETEKHIXATIONS VV'lTH TUB SlMFLIHED APF VB-VTOS VXB THE VAX SLVM. 

Appvrvtls 


BLOOD NO 

SIMPLIFIED 

\\\ SL\LE 

volume per cent difference 

1 

26 5 

24 2 

2 3 

2 

40 0 

38 5 

1 5 

3 

56 7 

54 8 

19 

4 

40 0 

39 5 

05 

5 

34 2 

31 9 

2 3 


discussion 01 1 VBLE 11 

Table II shows slight difteieuces between the two methods Consideiing the 
oiigmal Van felyke method as the standaicl, the simplified method is accuiate 
with 1 7 volumes pei cent CO 2 

Table III 


Comparison of Urea NTtkooen Deterviisations Dove bv the Simplified AIethod vnd by the 
YAif Slyke Cullen' Titration AIethod 


blood no 

SIMPLIFIED 

VA^ SLYKE C0LLEN 

ilG PER CENT DIPFEREN CE 

1 

0 

3 

4 

5 

29 1 

25 6 

67 4 

14 0 

42 6 

28 5 

26 5 

65 0 

151 

43 9 

06 

09 

2 4 

1 1 

1 3 
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Table III bho^^s a uvimbei ot ana[\seb done bi the siiiiphhed method and 
the Van Shke-Cullen Titiation method The diheienee m the lesults \aij fiom 
0 6 to 2 4 ni" ^vlth a maNimum eiiov ot 7 pei ocut 


1 kule 1 \ 

RtPBODtClBlLm ot THE SlMPWUED METHOD 


BLOOD NO 

VOLUMES % COi 

VVER.VCP DEVIVTIOS 

MO % CRE.C N 

vvekvcf dlvivtion 

1 

do 8 

0 4 

lie 

00 


45 8 


H 0 



44 9 


no 


0 

40 0 

03 

50 0 

1 0 


39 1 


50 0 



39 1 


52 3 



DISCUSSION 01 tvblf n 

Table IV shons extiemeh consistent lesults with the simplified method 


DISCUSSION 

The simplified appaiatiis is particulailj suited for the CO 2 and mea nitro- 
gen determinations because of the wide laiige o\er which it yields accurate re- 
sults The simplified COo-Uiea method has seveial adiantages ovei the ammonia 
estimation method foi mea It dispenses with apparatus required for the aera- 
tion or distillation of the ammoiua Apparatus foi titiation and colorimetiie 
leading are not necessary Exact standaid solutions foi titiation 01 foi eoloii- 
metiic comparison in nessleiization aie eliminated The result is a diminution 
m sources and hkebhood of erroi, and a gain in lapidity 

The phosphate reagent is of sufficient acidity to libel ate all of the CO 2 (see 
Table II) and yet weak enough to pioduce optimum buffer conditions so that the 
action of urease is not inhibited The mease itself being alkaline neutralizes the 
slight excess of phosphate reagent present and brings the Ph up to the proper level 
Lnder these conditions the action of the mease is almost instantaneous even with 
uremic blood 

If the simplified method is used foi the analyses of fluids other than plasma 
01 serum, then the Ph of the sample used must be caiefully adjusted 


SUMMARY 

1 A simple lapid method is desciibed for the simultaneous determination of 
COn and urea nitrogen on 0 5 c e of blood 

2 The deteimination may be done on plasma or serum 

3 The accuiaej for CO 2 determinations is within 3 -volumes per cent 

4 The accuracy for urea nitrogen determinations is w ithin 6 per cent 

The results obtained with 0 5 c c samples are equal in accuracy to those ob- 
tained with the usual 3 cc samples b\ the ammonia titiation method Hence 
onU 1/6 the amount of blood is recpiired bv the simplified method 


1 Van Sljkc, D D , and Cullen, G E 
oral, J Biol Chein 19 141, 
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Determination of Urea bj the Urease Alethod, 


the rose BENGAL TEST OF 


hepatic function® 


A SfEciKoscopic Method 


ALTHAusEji, jM D , G R Biskixd, :m D , AXD MLlluh j Kerr, M D , 
Sav FrzVncisco, C\lip 


1 L 1 <• c ^ ^ ^ o± the aimaiueutaiium of the mteimst The 

lehabihty of such tests depends to a gieat extent upon the nature of The 

Ste^met eliminatton tliiough the livei :s 

Rose Bengali (di-iodo-tetia-chloi-fluoiescem) is veiy suitable for this 

fe7aTdes::b"d b 

t t as desenbed by Epstein, Delpiat and Keii* has the impoitant ad^anta-e 

ItZat? ”/ ““b c«-Pa*isofSe 

lectiro? he dv^'? tT“ ^ftei the in- 

of weight, blood volume et^ with individual peculianties 

nated In addition all adults can i ecen 
making calculation of dosage unnecessai; 

nf .I^r/TT the coloximetuc leadmg 

by the spectioscopic method to be desciibed 
T e first of these is the deepei yellon eoloi o± the eight minute and sixteen 
ute samples due to lowering of the coucentiation ol the dye and the con- 
sequently gxeatei thickness of the la. ex of plasma necessax^p to match the 
two minute specimen This is especially noticeable in noxmal and borderline 
cases and is moxe pxonounced in the sixteen minute sample whexe xt often 
amounts to matching intensities of diftexeut colors 

Attempts to ovexcome this difiScultj bj’^ pxecipitatmg the blood proteins 
with acetone wexe unsuccessful because a sufliciently large and inconstant 

•From the Department of Aledicine Unhersitj of California Afedicai Sohooi 
Received for publication July 20 1932 

fThls dye may be obtained In ampule form from tlie firm of Hynson Westcott and 
Dunning- Baltimore Maryland 
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portion of lose beiigal is earned doisn in the piecipitate to distoit the icsults 
oJ the test 'The seeoud potential soeuee of eiior in the coloninetue method 
IS the presence m tlie blood ot iiici eased amounts of pigment oi colloidal 
substances, such as bdiiiibin in jaundice, hemoglobin due to hemolysis, and 
lipoids in postpiaiidial oi diabetic states 

In order to aioid these difficulties, Snappm and &poor= pioposed the 
use of the speetioscope foi quaiititatiic deteimniatious of the dye per 100 
cc of plasma Then method iniohes the combined use of a Ilellige color- 
imeter and a speetioscope, the leadings being made on the eolonmetei when 
the absorption band of rose bengal is just iisible m the spectroscope While 
a step ui the right diiection, this method depends on the use of artificial 



lie 1 — Comparlaon spectroscope rslth jbsoi-pUon \ easel of \arUble depth of fluid 

standards and for accuracy requires identical conditions in regard to in- 
tensity of illumination and aperture of the spectroscope 

The method proposed here is based on the use of a comparison spectro- 
scope (such as seen in Figs 1 and 2) and combines the advantages of the 
colorimetric and spectroscopic methods 

Technic Ten cc of a 1 pei cent solution of lose hengal in tuple dis- 
tilled iiatei IS injected into a lein of one arm Two minutes, eight mmutes 
and sixteen mmutes after the uijection, 5 c c of blood is collelted from a 
lein of the other dim into a sjringe and transfer led to test tubes The 
SiTinge and test tubes die pieiiouslj rinsed with a solution ot potassium 
oxalate to picseut coagulation The blood samples arc centrifuged until the 
eijtluocytes separate from the plasma The latter is pipetted off and di- 
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luted ivitli twice its ^olullle ot distilled watei Fioiii lieie on the pioceduie 
depends on the type of spectioscope used It a coinpaiison spectroscope 
similar to the one shown iii Fig 1 is acaihible, the t\io niinute and one ot 
the othei samples ot diluted iilasma aie placed iii the cups ot the instill- 
ment The absoiption band ot lose bengal appeals in the gieen pait ot the 
spectrum (555 /x/i.) and is ot gieatei width and intensitj in tlie two minute 
specimen 

By manipulation ot the sciew the thickness ot the plasma Lnei in the two 
minute sample is reduced until the absoiption bands are equal m wndth and 
iiitensit}^ Then the figiiies on the scale aie lead and the percentage of the 
dye in the second sample easih calculated assuming the tw o minute specimen 
to contain 100 pei cent ot rose bengal The same pioceduie is lepeated using 
the two minute aud the lemaining samples 



Fig 2 — Hand iptcti o^^cope with ttst tube condensti 


It a simpler hand spectioscope shown in Fig 2 is used the amount of 
diluted plasma in the test tubes must be measured It is best to begin wnth 
the two minute (A) and the sixteen minute (C) samples, and by giaduallj^ 
adding measured amounts of water to Tube A, eliect a match ot the two ab- 
sorption bauds The concentiatiou of the dye in Tube C is calculated aceoid- 


ing to the following formula X 


A X 100 


where A is the amount ot 


A -r Aj 

plasma ui the fiist specimen, and A, the amoiuit of water added to Tube A 
Following this the eight mmute (B) sample is diluted in the same mannei 

to match the sixteen minute (C) sample, and the concentiatiou of lose bengal 

X (B -r Bi) ^ 

in Tube B is obtained fioni the following equation Y = — g » "iieie 


B IS the amount of plasma in the second specimen and B, the amount of 
watei added to Tube B 



VITirVUSLN hi Ah 


liO^^L mNt.AI. IISI 01 lUl'AlK tUNClION lU 

With eithei tjpe of spectioscopo, no piet-mtions iiLcd to be obberved 
regaidmg the intensity ot dluiuni.ition oi apeituie ot the uibtuuueiit 
° The figiues thus obtained mditate the amount ot losc bengal stdl pies- 
ent m the°tuculating blood eight and sixteen minutes attei the injection ot 

the dye 

In oidei to asceitain the piactical value ot the spectioscopic method ot 
reading the lose bengal hvei tunction test, both the spectioscopic<* and the 
coloiimetric nietliods weic earned out on identical blood samples m 100 
instances 

RESULTS 


1 Nonnal In J7 patients luth noimal elimination of lose bengal, 

the aierage of spectioscopic leadings toi both samples was 6 8 pei cent 
highei than that of the coiiespondmg leadings i\ith the coloinnctei The 
significance ot this difteience is that the upper limit ot noimal uhich has 
been accepted foi the coloiimetiic method as oO pei cent ot the standard 
at the end of eight minutes, and 30 pei cent at the end of sixteen minutes, 
must be changed to 55 pei cent and 35 per cent lespectnely if the spectro- 
scopic method is used The explanation of this difteience probably is that 
the yellonish coloi of the plasma obscuies the dje to a gieatei extent m 
the last two specimens 

2 Cases With Hepatic Baniacjc — In 42 mcluiduals with abuoimal reten- 
tion of lose bengal, tiie aieiage of all spectioscopic readings nas 5 6 per cent 
higher than that of the colorimetric leadings, thus confirming the quantita- 
tive dift'erences obseived in 37 noimal cases 


3 Intel feimp Sahstances in the Plasma — a Jaundice 16 lose bengal 
tests weie perfoinied on 13 patients ivitli cluneal jaundice having an icterus 
index fiom 15 to 105 Of these it was impossible to carry out the coloi- 
imetric determination on 13 eight minute samples and on 14 sixteen minute 
samples On the othei hand the piesence of bilirubm in the plasma did not 
hampei the spectioscopic deteimmations of rose bengal m any of the samples 
As a crucial test the plasma of the eight and sixteen minute specimens 
from a case ot jaundice nitli an icterus index of 81 were diluted with the 
icteric plasma of the same patient instead of u ater and still the spectroscopic 
readings could be carried out with ease and weie equal to those obtained m 
the usual mannei In a patient nith hemolytic jaundice haring an leterus 
index of 30 the coloiinietiTC readings weie modified by the icterus to shon 
abnormal letention of lose bengal nheieas the spectroscopic determinations 
lerealed nonnal excietion of tlie dye 


b Hemoljsis On four occasions consideiable hemoljsis uas visible m 
the ceutufuged plasma In all cases the coloiimetric leading was either im- 
possible 01 much higher th.in the spectroscopic one In the spectroscope the 
presence of hemoglobin is nianitested bj tno absoiption bands (540 ua and 
oSO ici.), one on each side of the lose bengal band All four specimens could 
l)e_^d satisfactordv Houerei, uhen rerj marked aitifieial hemolysis is 

. . 'Till, hana spectroscope shown In Piir “> n . c nsca fnr- Oil- > 

ent shown In Fig 1 his been emplojea In ISO cases with excellent result! instru- 
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produced the hemoglobin bands enciOAch on the lose beugiil baud and pre- 
vent even the spectioscopie deteimmation 

c Lipemia In one case oi maiked cholcbteiemia (1075 mg ot cliolesterol 
pel 100 c c of blood), the coloiinietiie leading ot tlie eight minute sample 
was abnoimallj" high nlieieas the sixteen minute sample could not be matched 
satisf actoi ily Theie weie no difficulties m making deteiminations with the 
spectioscope on eithei sample Hence it is no longei necessai ’3 with this 
method to dela}^ the lose bengal test foi loin houis aftei a meal 

8umma) 1 / — speetioscopic method of leadmg the lose bengal livei tuiie- 
tion test IS desciibed This method letains all advantages of the coloiimetric 
method and lendeis the test nioie lehable In addition it peimits the test 
to be earned out m spite of jaundice modeiate heinoljsis and lipemia 

KEPERENCtS 

1 Epstein, N X, Dtlpr it, G D, ^n(l Kerr, Wm J Tlie Bose Bengal Test for Lner 

Funetion, J A M A 88 1010, 19J7 

2 Snapper, I, and Spoor, S C XI Ober die Fiinlttionsprufuiig dcr Leber inittels Bengil 

rot Eiiispritrung, Xrili f Verdanungskr 43 4Jb, lOJS 


SUPERSATUEATION OP ANTIGENIC BEEP-HEART EXTRACTS WITH 
CHOLESTEROL AND ITS EFFECT ON THE SENSITIVITY AND 
SPECIFICITY OF THE COilPLEMENT FIXATION REACTION* 


B S Lemn'l, Pii D , CuicvGO, III 


"PORGES, Neubauei and then collaboiatoib' - shotted that as the peicentage of 
eholesteiol m lelation to lecithol m solution iiici eases, the jnecipitatiou ot this 
complex by human seium, and especially bj positite stplnlitic seium, inci eases 
abiuptly to a maximum Finthei niciease in the eholesteiol content leads to a 
gi adual 1 eduction in the pi ecipitation In a pi et ions publication I stated that the 
same held true tt ith i egai d to the complement fixation i eaetion ^ The follon ing ex- 
peiimental senes weie designed foi the pin pose of investigating this phase of the 
complement fixation i eaetion 

Diy beef-heait pondei nas lendeied fice fiom ethei -soluble substances It 
was extiaeted with 95 pei cent giain alcohol toi five dajs at looiu temperatuie 
This was labeled Extiact II The same beet-heait powdei nas again extiaeted nitli 
hot grain alcohol, and the niatei lal labeled Exti act I Tv o liiindi ed and fifty cubic 
eeutimetei s of Exti act I v ei e ei apoi ated to di \ ness and the i csidue i edissoh ed in 
200 e c of Extiact II This n as labeled Extiact III 
To poitious of these exti acts eholesteiol vas added as indicated in Table I 
Antigen titiationsveie can led out as pel Kolmei ^ Pinal values neie obtained by 
aveiaging the dilution at Mhicli a veiv faint tint of led appealed (denoted m the 

tables as V PTE) and the dilutions at n Inch theie appealed a baielv observable 

inci ease in the i ed tint The i esiilts ai e i eeoi ded ni Tables I, II and III 

^roni tlie Clinical I^aboratory ot the Public Health Institute 
Received for publication August 30 1932 
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luaiupulating the lipid eoiiceiitiation ot the akoliolic extiaet and its latio to tlie 
eholesteiol content Bagle“ piepaied an akoliolic extiact containing 0 6 pei cent 
cholesteiol and 0 0 pei cent sitosteiol (coin geini steiol) This leagent gave an 
antigenic titei as high as 1-10000 dilution Using an especially stiong positne 
seiuin and Extiact II (noiinal alcoholic beef-heait extiaet) toitified isith 1 25 pei 
cent cholesteiol, I obtained a leagent nhicli ga\e an antigenic titei as high as 
1-10200 dilution It is not necessaii, theiefoie, to complicate tlie leaetiou by the 
use ot nioie than one type of steiol to obtain a leagent iiossessing an antigenic titei 
as high as 1-10000 oi highci 

All seiologic laboiatoij leactions based on alcoholic beet-heait extiact, foiti- 
fied vith steiol, as the antigenic leagent, aie basically iiiiiniinologic leactions 
Honeiei, they aie specific foi sipliilis onl 3 ’- when kept at an expei inientallj' estab- 
lished lei el ot sonsitii itj^ The sensitnitj ot a toitified beet-heait extiact in coin- 
plenient fixation is detei mined bj its lipid content and the peicentage ot steiol 
added, while thcpiopei balance between sensitiiiti and diagnostic specificitj’’ is at- 
tained bj establishing the piopei latio between tlie beet-heait lipid and the foiti- 
f ring steiol This latio vanes w ith each extiact The ehemistij of the lipid in 
paiticulai and of the fixation leaetion in geneial is still insiiSicientlj known A 
iliiect and scientific method toi the standaidization ot the antigenic leagent is 
theietoie -vet to be de^ eloped At the pieseut time the coiiespon deuce between 
the laboiatoi\ lesults and the clinical findings ot a huge miinber of cases lenuuns 
the onlj latioiial guide m 3 udging the suitabilitj' of an antigenic leagent foi lou- 
tiue Idboiatoiv pin poses, and since tlie leaction pei se is nonspecific, it cannot be 
assumed a pi ion in eveij case that the leagent possessing the highest titei must 
piove the most sensitn e and at the same time the moie specific 
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TJie folIowjji<r eApeuiiieuts suppoit tJiese 

Fittj-five bloocl-sei uin specimens i\eie tested b\ tlie antigens piepaied fxom 
Ext! act I, 72 specimens neie te-^ted b^' the antigens piepaied fiom Extiacts II 
and III The dilutions ot the antigens used lepicsented ten units of tlie coiie- 
spoiiding titeis Ot the 55 sptcimeus tested bi tlie antigens piepaied fioiu Extiact 
I, 31 iveie negatne and 9 ■\\eie positive bj' the expeiimental pioeeduie and b'v the 
standaid Kolmei* and bj the tno-tube Kahn test,' winch weie peifoimed in all 
eases foi eontiol pin poses The lesults of the lemaining 15 specimens weie le 
coided in Table IV Foiti -seven of the specimens tested bj the antigens piepaied 
fioin Extiaet II weie negatn e and 10 weie positive b^ the expeiimental and stand- 
ard loutine pioeeduies The lesults obtained iMth the leinaining 14 specimens aie 
lecoided in Table V Thiiti-thiee ot the specimens tested b\ the antigens pre 
paied fiom Extiact III weie negatne and 9 weiepositne b's all the tests employed 
The 1 esults of the remaining 30 speeiinens ai e i ecoi ded in Table VI 

A biief summai} of the histones of the eases, the i esults of which aie lecoided 
111 Table VI, follow's 

CvsE 3 — Syphilis latent (1028), treitcd Chincil e\Tiniintiou, spiinl fluid, and routine 
serologic tests negative 

Case 6 — Had syphilitic infection twenty li\e years ago Reported to the Institute for a 
check up examination Routine serologic tests negative 

Case 9 — Kalin test occasionally giics a plus minus reaction, while the Kolmci teat is con 
sistently negatne Patient is under observation for syphilis 

CiSE 18 — 'Neurosyphihs Routine serologic tests ire coiisisteuth negative 

Case 21 — Nturosyphilis Routine serologic tests it lirst were weakly positwe Following 
treatment they became persistently negatne 

Case 2G — Cardiovascular svplubs Routine serologic tests arc inconsistent and weak, with 
the Kolmer predominantly negative 

Case 27 — SyphiUs secondary, recurrent Routine serologic tests, at first positive, became 
consistently negative following treatment 

Case 29 — General paresis Routine serologic tests jneonstaiit On some oucasious all 
routine and special tests gav e negatn e results 

Case 30 — Central nervous system syphilis, isyuiptomatic, late Kolmer test tow irds end 
of treatment became consistently negative, and the Kahn test giving inuoustaut weakly positive 
results Finally all tests became consistently negative 

Of the lemaiuiug 29 cases none had any clmieal oi loiitme seiologie findings 
suspicious of syphilis With a few exeeijtions these cases xveie undei tieatment for 
gonococcus infection 

DISCUSSION 

By lueieasuig the Iipid and eliolesteiol content of the antigen, its titci and 
sensitivity cau be laised so that leactions will lesult fiom seium specimens ot 
neaily aU patients having had syphilis The following eonsideiations tend to in- 
dicate that such a pioceduie can haidly be ajipiox ed at the piesent 

1 As stated in one of the piecediug paiagiaphs, the complement fixation le- 
action IS specific only within clinically established limits It its sensitn itv is i aised 
much above the level of the pieseiitly leeogiiized loiitine tests, the incidence of non- 
specific reactions will increase considerably 
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2 The transition lioiii piii».uN to the uul> and late secondaij stages oE 
sMiliilis IS associated %Mth definite changes m the intcnsitj o£ tlie serologic 

reaction ^ 

3 The reduction in the degree ot positiMt\ ot blood tests is legaidec as 


an cnconiagrug index oE efficient tlierapx 

■i Repeated negatise serologic results are important criteria oE cure when 
clinical findings also indicate that the progress ot the disease has been arrested 

If through the inti odnction ot supeiscns-tuc antigens all seiuius from syph- 
ilitic indiMduals, regardless of the amount of treatment icceir ed, should be made 
to yield stiongh positire results, then nen criteria for ludging the progress of the 
infection and of the eftectiveiress and sufficiency of treatment noiild hare to be 
evolved 

The Kolnrer conrpleriieiit fixation and the Kahn antigen precipitation tests 
hare been in my experience tlioionghlj tiustwoitbr foi routine purposes The 
teelrnical details are nell defined in each, the Ie\el of leactivitr of each strikes a 
practical medium proved br j ears of extensire expei leiice , tlier at e supplementary 
to each other Nevertheless I am not of the opinion that the combination of the 
two tests offers an all-siifiieient and infallible sjstem of serologic studj In iso- 
lated instances special tests should be employed Honeier, nhen evaluating the 
results of tests of high seiisitn itr the clinician must not foi get that the incidence of 
nonspecific positn es inci eases in diieet piopoition to the inci ease ni the sensitmty 
of the test 

Special tests should be based on as iieai tlie same piinciples and geneial tech- 
nical steps as aie the adopted standard loutine tests The mtioduction of new 
fortifiers, such as corn geim steiol leads the busy clinician to nen confusion 
Cholesteiol alone accomplishes the same degree of sensitizing for the fixation reac- 
tion as the mixtnie of the t\\ o steiols It appears logical to me that for the sake of 
simplicity and technical umformitr cholesterol continue to be used as the exclu- 
sive fortifying sterol in the preparation of the antigenic reagent for use in labora- 
tory diagnosis of svpliilis by complement fixation 


SUJIMAKT 

The increase in the antigenic properties of alcoholic beef-heart extract with 
the increase in the cholesterol content reaches a maximum for complement fixation 
This maximum depends upon the Up id concenti ation of the alcoholre solution Be- 
yond the maximum fortification the antigenic power of the reagent becomes in- 
icrseli proportional to the cholesterol added 

Generally, the higher the titer of the fortified heef-heart extract, the greater is 
Its sensiticntv When the full antigenic dose of the fortified reagent rs used its 
sensitiMtj can be manipulated, on the basis of the principles discussed above, so 
that strongh positive reactions are obtained witli serum specimens fiom nearly all 
indn idiials who ba\ e liad snfiuhs, regardless of the age of the infection and of the 
niteusitc of treatment i ecen ed Such a high level of sensitmty result s in the ap- 
pcaiaiice of stiongh positu e leactions, basically of an immimologie character but 
cousideied “false positnes” from the Mewpoint of the s^’pllllo]oglst 
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DEPARTMENT OF REVIEWS AND ABSTRACTS 


Hobvut a Kudlfpe, "M D , Ausnivc-i Lditok 


TISStTE A Device for Mounting Anatomical Preparations, Schoenbum, H W, and 
Hickman, C P Stn-ntc 77 287, 10 J3 

A plate IS inaile l)j melting hard paratlin and pouiing it into a form (as a box top, 
etc) uhcre it hardens to form a plate from one fourth to one half inches m thickness 
During the proeess of melting, enough lampblack is added to giie tho mixture a deep 
black color, ivhuh is, of course, an adsantage \%herc a dark background is desired To 
pros cut curling of plates after immersion in prescriatiie, tiio glass rods are embedded 
parallel to each other, one on caeh side of the plate, 3 Ubt before the process of bardening 
IS begun These rods iiiaj be of \arious diameters, but those from 5 to 8 mm in diameter 
are quite satmfactorj The length of the rods -uill depend upon the length of the plate 
as they are placed lengthuise uithin the plate Before the rods are dropped in the melted 
paraffin a loop or tno of hcaiy tiiine is i\ rapped around each end of each rod so that the 
rods 11 ill ho suspended near the middle of the plate after it hardens Care must be taken 
to smear the inside of the box form with glycerine so that the hardened plate can be re 
moved easily from tho form 

Tho addition of some beeswax and resin to the paraffin lampblack mixture will in 
crease to a considerable extent the rigiditj of the plate, although these constituents are 
not absolutely necessary 

Before the plate has hardened, and is still plastic, the anatomical specimen is pressed 
down slightlj into tho soft plate to hold it m position and is fastened there with thread 
looped around the parts of the specimen, passed through holes, and tied at the back of the 
plate Neeessarj labels are now attached 

When eomplctod, the preparation is immersed in a preservative in a museum mr 
Such preparations will last for an indefinite time 


ENDOSPOEES, Simplified Method of Staining, Schaeffer, A B , and Fulton McD Science 
77 194, 1933 (science 

‘itains — 

fiite ^ malachite green Dissolve, allow to stand thirty minutes 


2 0 5 aqueous saframu 
^tethod — 


1 

2 

niinutc 


Prepare films and fix as usual 

Flood with malachite green and heat to steaming three or four times within 


one 


3 Wash under tap w ater thirtj seconds 

4 Apply safranin stain thirtj seconds 
) Wash, blot drj , and examine 
Spores green, cells red 


) 


iSf' Hematoxylin, Banco, E 
'Aocl 'mluf.on-lrematovjhn JO per cent m 95 per cent alcohol 

.•u.ch -bunfb.cartmn.et'tan^^^ 

icutralircd stain gives excellent diffcrcnti ition 


T Science 77 
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THYBOID DISEASE Blood Cholesterol In, Hiirxthal, L M A nil hit Med 51 2J, 

1933 

'Iho blood (.holosltrol during fasting was dotLiiiiincd is a routine m 505 eases of 
tlij roid diseuSL, along with the pulse, the \\ eight, and the basal metabolio rate 

The lowest a\erago lalues for blood diolcstorol are found in patients in or near 
thjroid crises 

Auriiular fibrillation in toMt goiter is associated uitli the nc\t louest average lei el 
of cholesterol 

The a\ 1 rage cliolesterol \ ilue in all tjpcs of evophtlialmic goiter is loner than in 
to\io ulenoinatous goiter 

Recurrent hipcrtln roidism is associated with cholesterol i allies that are almost as 
low as those in exoplithalniic goiter 

riic aieragc cholesterol laluc in iioiitoMC goiter is iioriiial, although the scatter is 
wider than expected Ago appears to raise the blood cholesterol in these cases 

Chronic tin roiditis is ussociitcd with higher aieragc \aliics than in anj other 
tlnroid disease except iinxedcnia 

The lc\el of the blood cholesterol and the basil luctibolic rite be ir a reciprocal re 
latioiiship when 3 udgcd h\ uoiago \aluos 


AETHRITIS, Rheumatoid, Cecil, EL J A if A 100 1320, 1933 

The niodcrii method of ippioach to the problem of chronic arthritis is based on the 
following considerations 

Tlu niajoritx of c iscs of chronic irthntis fall into one or the other of two great 
, luups Rhcuiiiatniil irthntis is i clcaih defined clinical ciititj which in most cases can 
be accurately diflori ntiated from ostcoarthiitis and from the so called specific forms of 
infectious arthritis Eheuniatoid arthritis has its own pathologt and usually runs a char 
actcristic clinical course Hypertrophic arthiitis, on the other hand, appears to be a 
dogencratn e, seiicsiint process 

Lcidcnce is lapullt accuinulating that rheumatoid arthritis (like rheumatic fever) 
IS a chronic infection this ocidence comes from pathologic, bactcriologic, serologic, and 
clinical sources Allcrgc probable exerts an influence on the disease, but no more than 
in other chrome infectious 


In rheumatoid arthritis a prim iry focus of infection is the portal of entry for the 
exciting agent In respect to its pathogenesis, the disease is analogous to gonococcal 
arthritis, winch it often resembles closely The foci and the infectious agents are differ 
eat, the mechanism of infection the same 

By employing now bactoriologic methods, a number of iu\ estigators have succeeded 
in cultivating streptococci from the blood and joints of patients with rheumatoid arthritis 
Mobile these obseri atioiis liaie not been confirmed in some laboratories, the presence of 
specific streptococcic agglutinins in the serum of rheumatoid patients would seem to refute 
the theory that these microorganisms me contaminations Furthermore, the case with 
which an experimental arthritis can bo produced in rabbits by intravenous injection of 
these streptococci lends stiong support to the proposition that rheumatoid arthritis is a 
streptococcic infection 

The specific streptococcic agglutinins which are found in the serums of a high per 
centage of patients w ith rheumatoid arthritis, arc of considerable \ aluo in differentiating 
rheumatoid arthritis from other forms of chronic arthiitis The sediii eiitation late is use 
ful in separating rheumatoid arthritis and the other infectious forms from noninfoctious 


ailments of the joints 

B\ making use of the agglutiuat on and sedimentation tests and the Schilling count, 
the physician is now in a position not only to make a more accurate classification of 
arthntfc patients but also, by repeating the tests from tune to time, to gage the c y 
of the disease and the efficacy of treatment 
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The rational treatment of rhoumatoid arthritis einbraees remo\al of foei of mfectioii, 
tmphasm ou rest, and a general building up progrim, eonsibtiug of earefully regulated 
diet, Mtamiiib, iron and irseuie, ind adeiiuate cliiiiiiiatioii through the intestine, bladder, 
and skin fetreploeoeeus \aeeiiie, administered intr i\ eiioubh , is of eonsiderable % iluo in 
man) cases, though its modus opirandi is not set understood Plnaieal tlieraps, it eare 
full) supersised, is usetul iii stimulating the loeui and generil eireulation fii idianeed 
eases, orthopedie surger^ imi) soKe eii otherwise baflliiig problem 

TISSUE A New Paraffin Embedding Mixture, Hance, E T .Seienec 77 Sid, 193d 

Diflieult) in obt lining a p iraliin of satisfaetor> consistencj in which to embed and 
section biologic material to the deielopnieiit of the following formula 

V stock solution ot crude rubbi r in paraffin is first made Crude rubber is aeailable 
in thin sheets, either smoked or unsmoked Hoth kinds work e([uall) well ihc sheets of 
elude rubber arc chopped up with a scissors and dropped in melted Paraw i\ or in) similar 
coiiimoii paraffin ihc paraffin should be smoking hot and tlu mixture should be stirred 
occasion ilh three to four hours are rc<iuircd to completeh melt the rubber About 30 
gm of rubber can be dissohed in 100 gm of piriffin 

Embedding Mixture 

Parawax 100 gm 

Rubber paraffin mixture 4 5 gm 

Beeswax 1 gm 

Filter through paper (paper towels scree this purpose excellently) 

This mixture is pale yellow in color, docs not crystalline readil), and is of a wax) 
consistency that sections unusually well 


TISSUE Microtechmcal Demonstration of Insoluble Dune Salts in Tissues, Goman, G 

Am J Path 9 253, 1933 

1 Cut or saw thin blocks of fresh tissue 1 to 2 mm thick 

2 Fix in 80 to 96 per cent alcohol, or boil in one of the solutions mentioned After 
this wash blocks in distilled water for three to four hours 

3 Impregnate in 1 5 per cent sihcr nitrate solution for six to ten days Change sil 
>er solution once or twice 

4 Wash for three to four days in distilled water changed daily four to fi\e times 
until the last washing water decanted ooes not show the slightest turbidit) when mixed 
with hydrochloric acid 

5 Reduce in a 5 per cent solution of sodium hypophosphite Before use add 4 to 
5 drops of a 0 1 normal sodium li)droxide solution to each 100 cc of reducer Keep 
blocks in reducer for four to eight days 

6 Wash in running water for three to four hours 

7 Fix in a 3 to 5 per cent solution of sodium thiosulphite for two days 

8 Wash in running w ater for at least twenty four hours 

9 Decalcif) in a 6 to 8 per cent solution of sulphosalicjlie acid 

10 Wash, embed, and so on 

Steps 3 to 7 inclusiio are to be pertormed in the dark 


B , and Weiss, S JAMA 


RENAI, FUNCTION, In Arterial Hypertension, EUls, D 
100 875, 1933 

In 21 cases of arterial hjpcrtei.sion without clinical signs of cardiac or renal failure 
and m eight cases of glomerulonephritis, three t)pes of tests of renal function were used’ 

'‘in ir^f 1 ^"’ clearance tests, and concentration dilution tests 

the cases of h)pcrtension the urea clearance test gace normal results in 
icrc was a slight reduction, and in o it was markedly lowered ’ 
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Creatinine clearance tests, in IS of the same cases, evas norm il in IJ instances, 
slightlj reduced in 2, and markedly reduced in J In general, the outcome of the urea 
and creatinine tests tended to gne parallel results 

In 22 cases in whicli the concentration test uas performed in the patients uith 
hjpertension, the maximuni speciflt graiitc of the urine \\a3 aboce 1025 in si\ instances, 
10 times it fell between 1 020 and 1 025, and in the remaining 6 cases it fell below 1 020 
In only 2 eases did the concentration test shon a definite lonering uitliout a marked 
reduction in the urea or creatinine clearance tests 

For practical purposes, m most casCs a cartfulH conducted concentration test is as 
scnsitue an index of renal impairment as the urea and creatinine clearance tests 

Marked albuminuria or hematuria was uncommon in In pertonsion unless great limita 
tion of function i\as detectable b\ other te-ts 

The results of tins studi have been analircd iii accordance with the filtration re 
absorption theory of renal phcsiologv and haie been correlated as far as possible with 
the histologic changes in the kidnoi, knoun to occur in lupcrtcnsion 

Thera was a trend for the degree of impaimicnt of renal risen e to parallel the 
height of the arterial blood pressure, partuularlc the diastolic pressure There was no 
correlation to be made bct« con the degree of renal d image ind the ago of the patients, 
the symptoms or the known duration of the diseisc 

SPOEES, A Simplified Method of Staining, Shaeffer, A E , and Pulton, M Si lence 77 
191, 1933 

Films of bacteria, made in the usual manner, arc fixed by 11 imiug three times Flood 
with o per cent acjueous malachite green and heat to steaming 3 or 4 times within one half 
minute Wash ofl the excess stain under the tap for about one half minute Applj a 
0 5 per cent aqueous safranin solution for one half niiiiiite Wash, blot, dri , and examine 
Spores are stained green, colls red There is no blending of the colors 

MAT rlGNAKOY, A Quantitative Modification of the Eendien Eeaction in Serodlagnosis of, 
Lowe, E C Brit M J 3376 401, 1933 

With the technic described below, which is stated to ha\c receiied Dr Bendicn s 
approx al, the author reports 95 per cent diagnostic accuracx if the clinical condition is 
not taken into account and 9S per cent if it is 

His conclusions are as follows from a studx of bOO tests 

The primary tube reaction alone is shown to be insuthcient for the diagnosis of 
malignancy The triple test must bo emploxed, and will then diftorentiate malignant from 
nonmalignant conditions in at least 95 per cent of cases 

The clinical malignancy and the degree of posifneuess shown by the test closely 
correspond 

Postoperative cases of cancer, or those having radium, x raj, or other forms of treat 
nient, may be “followed up" bj means of this test, and clinical information may tborebj 
be obtained regarding prognosis and treatment 

Cases are referred to in which satisfactorv clinical improvement and apparent cure 
is associated with the continued presence of a normal or nonmalignant serum reaction 

In some cases the serum reaction has foretold a recurrence months before clinical 
observations have confirmed it 

Among normal and clinical nonmalignant conditions a certain percentage of abnormal 
reactions occur, suggesting the possibihtj of recognizing in such cases a precancorous 

tendency 

The test is delicate and reliable, more satisfaetorj as a laboratory technic t an anv 
other at present available, and should be of value as a chuical aid to diagnosis and 
prognosis ot malignancy, especiaUy m early cases 
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Ihc ttchmc tolIoHs 

The Stflflc»N-The f.r=t eight m.MurtM o£ X/iO acetiv, icul -i.ul N/10 ortho sod.un. 
vanadate are prepared according to Bcndicn’b detailed description 

The Serum — Ten c c ot blood is required, obtained from the p iticiit in i t isting i on 
dition The serum should not he hemoh^cd, after standing it is centrifuged clear of 
cells Pine’s suggestion of u^ing oiiK 0 1 ec of serum in each reaction tube economizes 
serum 

The tubes must be standardized, 7> mm in length and 7 to S mm internal diameter 
Gross variations cause considerable alterations in reaction 

Dehverv ot the small quantities of scrum and re igcnts emploved demands absolute 
aecuraev 

For the modified test now to be described each serum is divi.led into three portions 
and marked accordinglv Approvimatelv I c is required tor each part 

“A" is the portion to be used unheated It is carefullv diluted with an equal 
fiuantitv 01 distilled water, well mi\ed, and 02 ec of the mivture is delivered into each 
of eight tubes, the respective reagents are added, Keagent 1 to the first tube, Keagenl 
2 to the second, etc , the miatures well shaken, and put aside to settle for siateen to 
twentv' four hours “B” is the portion to be inactivated bv heating in a water bath tor 
half an hour at ofi’ “C” is the portion in ninth the lipoid protein complex is to be 
dissociated bv ether For this purpose at least halt as much ether is added as there is 
-Crum, the whole being thoroughlv shaken in a well corked tube and sot aside to separate 
out This will occur as a laser above the cleared serum 

The following day the "A” (unheated serum) tubes are examined The reactions 
vary from ml in which the contents of the tube are quite clear, to a complete precipita 
tion of all protein contents of the serum, which is shown bv a heavy deposit Iving below 
a water clear, supernatant fluid Between these two extremes every varietv of turbiditv 
and less or more precipitation mav be found Two rows of tubes arc now placed m the 
rack behind the "A” senes Into the first of these rows 02 c c of diluted “B” (heated) 
scrum IS placed, and into the second row 02 cc of diluted “C” (ether treated) serum, 
which has been carefuUj pipetted from below the ether lajer and then diluted To each 
tube 1 ec of the respective reagents is added, all being shaken and allowed to stand, 
as in the case of the “X” scries From each serum a senes of the “A,” “B” and “C” 
senes may differ markedly in certain cases, according to the amount of thermolabile 
substance inactivated by heating and to the dissociation effect produced bv ether on the 
serum contents 


ESTDLVnOX OP DEPOSIT 

The visual readings of the deposits, although they show a move to the right of 
varying amount in the “B” (heated scrum) and a move to the left, most marked in ma 
lignancy, in the “C” (ether treated scrum) reaction, are not sufficiently accurate for 
quantitative estimation, and the following method is therefore employed The tubes arc 
centnfugalized at about 1,000 revolutions per minute and the supernatant fluid carefully 
removed -without disturbing tbe deposit The deposits are dissolved bv adding, to each, 
2 ec of X/100 XaOH, and the resulting solutions van in concentration according to the 
amount of precipitate dissolved in each Bj means of the Lowe interferometer (1910), 
as made bv Zeiss, these concentrations arc read m units, nsing a 5 mm observation cham 
ber, and bv experimental estimation it is found each unit corresponds to 0 025 mg k 
reading, therefore, of 10 units equals 1 mg of precipitate, and this amount obtained from 

?s founf i E'P-^nnientallv this amount of deposit 

found to be that which usuallv appears vmuallj as the “first precipitation ’’ and it 
was therefore arbitrarilj taken that a quant.tativc estimation o/lO amts neare 
above) should he r. g arded as the “f.r.t precipitation” and the reaction ela.siflcd bv th 
reagent number in which this amount of deposit is first found ^ 
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The tube of the “A" sorics in anj oahC wIulIi guts the first reattion having 
boon detei mined, the unit mtasurc thus obtanitd is taken as the basal figure for the tom 
putation of that serum, and the torrcsponding “B" and “C" deposits are similarh 
estimated, with the result that from these values in inttrferomettr units a frattion inaj 
be worked out in which the numerator is taltulatcd hj subtracting the unit value of 
“A” from “C” and the dtnouunator bv subtracting “B” from ‘ A ” 


Ktagtnt 
Interferometer 
units of deposit 


Frai tion 


G - A 
A - B 


b A B C 
10 JO 45 


C A B C 
59 57 109 


5/20 


50/2 


= Xoniiialign mt 


= ifaligii lilt 


In cases where the thorinolabile effect is m irked and the luereasc of precipitation 
after ether treatiiieut is slight (as is found in normal or nonm ilignaiit inflamiiiatorv con 
ditions) the fraction is less than uiiitv Coiiverselv, when the thermolabile effect is slight 
or absent, and the precipitation alter ether treatment increased or high (as is lound in 
malignaiiey), the resulting iraition is cqu illv consistently greater than unitv, and this 
differentiation holds good irrespective of whether the first “A” reaction occurs in the 
lower or in the higher numbered tubes Normal serums, as a rule, show a first preeipita 
tion with Keagent 0 Noiiinalign int infective and inalignant conditions may show a first 
reaction in anv of the senes according to the scvcritj of the pathologic condition 


TUBBECHLOSIS Tuberculin and the Schilling Differential Blood Count in the Diagnosis 

and Classification of Tuberculosis, Bredeck, J T Am Rev Tiibtr 27 577, JUd 

rroin a studj of the two reactions in a sines of 305 e iscs, the following conclusions 
are drawn 

1 ihe iiitcipictatioii of the clime il importance ol the subiutiiuous inberciilin test 
can best be judged bv the Sihilling blood differeiitnl count 

2 Ihe Schilling count is a more aciurate ineasiiro of indiieod focal reactions than 
are fever, general tuberculin reactions, plivsicnl signs, or \ rav 

3 A classification of the various stages of aetivitv as well as those of healing can 
best be made bv the Schilling count together with the subcutaneous tuberculin test 

4 The subcutaneous tuberculin test together vvith the Schilling count is the most 
delicate and most accurate method in the di igiiosis of ciirlv manitest iiid induced focal 
activity 

On the basis of his findings, the v iliditj of the author's classification (sce below) 
originallj proposed in 1929 is reaftiriiied 

“Active Tuhercutosii — A patient who has a degenerative neutrophilic shift to the left 
with the Schilling blood differential, due to tuberculous infection, with a further shift to 
the loft of the neutrophilic leukoev tes or a drop lu the Ivmphocvtes following 10 mg or 
less of Old Tuberculin 

“Potentially Aciiic Tuherculosis — A patient who his a normal or a degeuerative ueutro 
plulic shift in the Schilliug differential, of doubtful origin, and who has an increased dc 
generative neutrophilic shift or a drop in Ijmplioev tes following 10 mg of Old Tuber 
culm This IS associated with a general tuberculin reaction with fever 

“Apparently Healed — A patient who has a normal or a degencr itive neutrophilic shift 
in the Schilling blood differential, of doubtful origin, and who has an increased degenera 
tive neutrophilic shift or a drop in Ivmphocvtes following 10 ing or less of Old Tuberculin, 
not associated with a general tubereulm reaction with fevir 

“Healed Tuhercidons — A patient who has i nornial or degenerative neutrophilic shitt 
to the left in the Schilling blood differential of doubtful origin, and who fads to get aiij 
change in the Schilling blood differential following 10 mg of Old Tuberculin ” 
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MELANXmiA, Blackberg, S N , and Wanger, JO T V it A 100 JJ I, 1‘JJJ 

'I’liL following teat for luelnuin la iiropoaed as iiiori, reliable than those in coiiiiiioii 

Use 

1 \ twciitj four hour aiiLtimeu ot urine is einporateJ to one fourth of the original 
i oluiiie 

2 One gram of potassium persulphate is added for eaeh hundred cubic ccntimctcra 
of the eoueentrated urine 

3 At the end of two hours, in equal eoluinc of absolute methjl alcohol la added 
The precipitated melanin is allowed to settle 

4 The precipitate is filtered off and washed with water till the washings are color 
less, then washed with iiiethel aleohol, to reiiioee anj soluble pigments renmining Finally, 
It IS washed with ether If the rest is positive there remains on the filter paper a brown 
ish black precipitate, which can be dissolved olT with alkali, most eouvcnientlj with 5 
per cent sodium hvdro\ide Acidification of the alkaline solution causes a reprccipitation 
of the melanin 

ACETONE, Detection of in Dnne, Eeti, T kliiiii Ind Agr biol 8 419, 1932 

Place 1 gm of a micture of 4 gin of sodium iiitroprusside and 10 gin of dry sodium 
hjdroMde in a porcelain dish and add 1 to 2 drops of urine In the presence of acetone i 
red lilac color at onee changing to brown appears In the absence of acetone the red 
lilac color first appearing turns eanatv jcllovv 

The reaction is said to respond to as little as 0 025 per cent of acetone 

BLOOD, Occult, Demonstration of, Medlnget, P Deutsche Ztschr ges Gericht lied 20 
74, 1932 

The following method is stated to be both delicate and reliable 
Beagents 

A “Leucoraalaehito green” 1 gram 

Glacial acetic acid 100 e c 

Distilled water 150 c c 

B 1 per cent hydrogen peroxide 

Method —One drop of a mixture of 8 parts of A to 2 of B is added to the material 
to he examined In the presence of blood a dark green color appears w ithm ten seconds 
turmng to dark bluish green in one minute 


REVIEWS 


Boaljs and Monographs for Romlu should bt sent direct to the Editor, 
Dr Warren T Vaughan, Professional Building, Kichinond, Va 


A Textbook of Pathology 

T HO&E who are £ imiliar i\ith icC ilUiiu ’s Pathology, and their ii line is legion, ivall wel 

eoiue this firth edition iiliieh his been evtensnelj and thoroughly reused ui accordance 
with the ehauges nhicli hire oecurred, and the iieuer vieus non aceepted iii this field 

The plan and eharaetcr of the book reniaui uiieh inged and based upon the coneeption 
that ‘all pathologic disturbauees ire the result of some form of injury or of the immediate 
or remote re letions of the hodi to injury " 

Tho sections on tuberculosis, syphilis, endocarditis and disturbauees of the organs of 
internal secretion haie been reused in accordance -with the nener conceptions of these sub 
jeets Xew sections ha\o been idded, not ibly those upon infectious of uncertain character, 
diseases due to injure or the org ins or internal secretions, diseases due to speeillc dietan 
insuffieicncies, disturb luces of lipoid mot ibolisin, and diseases of undetermined origin af 
fecting bones Hodgkin’s disease is now discnsscd in a «ep irate chapter 

While not intended as a book of rctertneo tho \olume will undoubtedly, is before, be 
widely read and trequently consulted for its cle ir and logical presentation of tho subject 
There is a full ludea. and the typograpln and oseelliut reproduction of the equalli 
excellent illustrations are desen ing of the highest commendation 

The book can be recoiniucudcd without rcstne not onK to the student and physician 
but also to the worker in this field desirous of refreshing his nun on, either of the b isic 
principles, or the newer conceptions in the field or p ithologi 


Dosage Tables of Roentgen Tberapyf 

T his book should bo particularly useful in clinics dei oted to roentgen tber ip> About 
one half of the book consists of dosage t ibles the first iiortion describing the methods by 
which the tables were compiled and the lanous factors entering into their construction 

The book is not to be taken as presenting, as it were, prescriptions for roentgen 
therapi, but is concerned niaiuh with a consideration and estiniitiou of physical quantities 
which are presented in i concise and understandable imniier The depth dose through a 
portal of defimte size, the effectiie dose, and the skin dose can all be readily determined, 
although some practice in the use of the t ibles will be necessary to eliminate probable sources 
of error 


Therapeutic Uses of Infra-Red Raysi 

O NE would gather from a perusal of this book that 90 jier cent of the aches and jiiins 
of inaiikind can be rebec ed if not cured bv infra red rays There nne be some con 
ditioiis which infrared rays would cure bat heat would not alleviate, but they are not to 
he found mentioned in this book 


•A Textbook of Pathology B> W G MacCallum XI D 
Bacteriology The Tohns Hopkins Unicei site Balttmoie xld Fifth Edition 
ispi pages with 652 illustrations Philadelphia and London 1932 XV B Saunde « C 

tBosage Tables of Roentgen The.aphy By Freder.ch X^oltz He^*! ^he RadMogical 
Department University Clinic foi XVomen Munich Cloth 120 pages Oxford 

tTherapeutic Uses of Infia-Red Rays By XV Vnnondall Tioup MC MB 

57 pages 16 plates The Acthlc Press Ltd 
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The autlior del ills the turt of la irh c^crj iiadaal condition except the icutc la 
tections ind the met ibolic disc iscs, liiioiig tlieiii ibsecsbcs iiid bronchitis, c irbuilcles lad 
eatancts, oarichc and cindidenntis, trostbitc uid Iciikoiieiii i, interior iiolionijclitis, tooth 
ache and writer’s cr iinii 

The illustr itions show \ irious tipis of ippiratiis for tlie ipplie ition of intr i red riis, 
ipparentlj m even inst iiiec stock luts be iriiig the in inuf icturcr s name 

The opening pirigriphs ot the chiptcr on technic tolloie “It is lerj unportant— 
indeed imperatiic — to hue i sp icious, bright, and well lentil ited room for tre itnicnt J 
would suggest tint the mils should if possible be distempered in primrose or pile blue and 
the curtains preferably blue " 

This lolume cm hardly be recommended as a dispassioii ite or scientific presentation 
of the place of infri red rais in tlie tre itment of disc ise 


Sex and Internal Secretions 

A s STATED in the preface, this is not — nor iias it intended to be — “a popular book on 
sex ” Its purpose is “to surcee the most important recent researches m the problems 
of sex, especially those concerned with luternal secretions, m order that the concepts already 
c*3tabli3hed by expcimiental endence may be clearly stated and readily available ” 

To this end, under the editorship of Dr AUen, a group of imestigators whose work 
has established them m their respectue fields, haie contributed in tins volume a compre 
hensuo and authoritatue presentation of the many notable discoiencs and factual con 
tnbutions which ha\e accumulated during the past decade m the realms of general biology, 
physiology, and psychology of sev 

It would be impossible within the limits of an ordinary book renew to outline, even 
cursorily the volume and extent of the data discussed vvathin this book Some idea of its 
extent may be had from the table of contents which follows the general biologic intro 
duction. 

Interrelation of Genic and Endocrine Factors in Sex (C H Danforth) , Genetics of 
Sex in Drosophilia (C B Bridges) , Embryological Foundations of Sex in Vertebrates 
(B H Wilhtr) , Sex Derivations, Inversions, and Parabiosis (E Witschi) , Metabolism 
and Sex (0 Biddle) , Biology of the Testis (C K Moore) , Biochemistry and Assay of 
Testis Hormones (P C Koch), Ovarian Follicular Hormone, Theelin, Ammal Eeactions 
(E Allen), Biochemistrv of the Follicular Hormone, Theelin (E A Daisy), Physiology 
of the Corpus Luteum (P L Hisaw) , The ilammary Glands (C \V Turner) , Plumage 
Tests m Birds (Domm, Julm, and Gustav son) , Ovulation, Transport, and Viability of Ova 
ind Sperm in Female Genital Tract (C G Harman) , Effect on the Eeproductive System of 
Ablation and Implantation of the Anterior Hypophysis (P E Smith), Effects of Extracts 
of Anterior Pituitary and Similar Active Principles of Blood and Urine (E T Engle) , 
Anterior Pituitary Changes Referable to the Reproductive Hormones and the Influence of 
the Thyroid and Adrenals on Genital Function (Severingham, Engle and Smith), Sexual 
Drive (C P Stone) , Endocrine Disorders of Sex Function in Man (J P Pratt) 

An extensive index of authors and of subjects is appended 

To those mterested m the problems of sex, those engaged in investigation, and those 
casting about for promising problems of investigation tins volume should prove invaluable 
The format is excellent and conforms to the motto of this house “Sans Toche ’’ 
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EDITORIAL 


The Serum Bihrubm Test 

F ew laboiatoiy tests haAe cominandetl so much attention as the so-called 
A'an den Beigh test foi bilnubm ‘ So-called” is used adtisedlr, because 
the test, first published by lan den Beigh and Snappei in 1913, was modified 
by van den Beigh and Mullei thiee t eais latei, and it teas not until 1918 that 
tan den Beigh iiublished alone and then did not add mateiiallv to the technic 
Indeed the test itself iiiaj be looked on as an application of one deiised bj' 
Ehrlich yeais betoie m which he shoixed that yheii diazomiuin salts weie 
added to bilnubm dissolved in ehloioioim oi alcohol a led eoloi yas pioduced 
when the solution was neutral, oi a bluish eoloi when the solution was acid 
Proseher suggested the clinical use of the test a fey jeais latei It would 
appeal that hIcNee, the fiist to publish on the subject in English, was chiefly 
lesponsible foi the teini “yaii den Beigh test,” foi his papei contained the 

following 
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“lie (vtiu den Beigh) vuluully lecliscoveied the coloi xodction given by 
biluiibin witli the dia/o le.igent oL Elulieii An attempt m evident m leeent 
Geiman papeis to clauu the test now applied to the seiuin in jaundice undei 
the name ot Eliihcli-Pioschei leaUion Theie seems no doubt, howevei, that 
since van den Beigh hist applied the leaetion to the evamuiation of blood 
seium, and has made such impoitaut ougnuil obseivations and deductions 
fioni Its use, tlio test as .ipphed to the study of jaundice should with faimess 
and light be kno\Mi as the ‘van dcii Beigh test 

In spite ot this statement the test lepicsents cleaily the woik of at least 
foul men Hon much hettei and taiiei to all conceimed it would have been 
to have called the test the “dia/o biliiuhin test ” Foi few tests, lias so laige 
a nunibei of modifications been ofteied as foi this one, since van clen Beigh 
and Ins cowoikeis annoinieed it, noi can one name a test, as useful and yet 
one aiound which so many eiiois base gatlieied 

It would not be piofitable to mention the mimeious eiiois m biblio- 
graphic refeieuces to the test noi the many euois made in asciibmg ceitain 
statements to various authois who did not make such statements Howevei, 
it IS veiy much woith while to lecoul ceitain fundamental euois, since these 
have a piaetical beaung on the inteipietation of the test itself 

As a setting foi the discussion, it is clesnable to give biiefly the out- 
standing events in the liistoiy of the test aftei Blulich's contiibution of 1883 
In 1913 van den Beigh and Snappei published the tests as applied to blood 
serum, and in spite of van den Beigh ’s latei statement that the test was simply 
an “estimation” and not a “ cjuantitative deteimination” of hiliiubm, they 
published the method fiist uudei the subtitle of “Bine quantitative Bestim- 
mung des Bilnubin im Blutseium,” the details set forth cleaily pointed to 
cjuantitative considerations although as the mattei eventually woikecl out 
the test eeztainly wan anted only an “estimation ” This papei coneeraed 
itself cvith the amount of bilirubin in diffeient seia, not only of man but of 
othei animals The amounts were evpiessed m teims of eoncentiation, and 
these in turn weie allocated to ten classes In peifoiinmg the test the inves- 
tigators added alcohol to the serum, centiifuged, withdrew an aliquot pait 
of the supernatant liquid, and then added the Ehxlich reagent They men- 
tioned the volume of the piotem piecipitate and the conti action of the total 
volume due to the reti action of the mivtnie of alcohol and serum These two 
items weie taken into account m making the computations, as is clearly shown 
in the example cited in the papei 


In 1916 van den Beigh and Muller called attention to the fact tliat two 
kinds of leaetious m seium could be shown to exist accoiding to whethei the 
led coloi developed before or after tlie addition of alcohol, one leaction they 
refeiied to as diieet and the othei as mdnect They began the development 
ot the idea that the diieet leaction ocemred m senim fiom patients with ob 
struetne (meehanieal) jaundice and the indneet reaction occurred in seimm 

nomarserr the latter also being the leaction of 
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Van den Beigh, in liii monogiapli ot 1918, de\ eloped these ideas furthei 
and advanced tMO new pioceduies In the hist place he introduced an ethei 
solution of iron ihodaiiate as a standard, and added 05 cc ot alcohol attei 
the fii’St alcoholic piecipitatiou and betoie adding the Ehilich leageut He 
also modified the calculation so as to ignoie the coluine ot the piecipitate, 
consideiing the seinin as being diluted fiie tunes lie icpoited iiiiantities undei 
the teini “Biliinbiun eit ” lie placed his noiiiial lalnes as 1 400,000 to 
1 250,000, 01 0 5 to 0 8 In 1921 can deii Beigh used the teim ‘ unit ” and 
defined it as being the equnaleiit ot 1 200,000 dilution ot biliiubin Since 
1 200,000 really means 0 5 mg pel cent, one unit means 0 5 mg pei 100 c c , 
although leportmg on the basis ot uiilligiam \ allies did not become populai 
until much latei lu this papei can den Beigh gacc as normal calues 0 2 to 
0 6 units, 01 1 1,000 000 to 1 400,000*" Appaienth thcicfoie iIcKee is not 
lesponsible foi the tiauslatioii ot “Biluubmw eit ” to “biliiubiii unit'’ as 
stated bc’ Huiitei, aud the contusion caused be such a tcim as “unit” if such 
theie be, must lest joiiith on BotAiaii (1920), Rosenthal (1920), can den 
Bergh (1921), and Thannhaiisei and Andeiseu (1921) 'flie last authois used 
the Geimau teim “Biliiubinemheit” in lelation to the can den Bergh leactioii 
to mean a calue ot 1 200,000, although Rosenthal, in 1920, also used the cvoid 
It evas used, moreovei, bj Lepehne in 1921 and piobablj oiiginated cvith 
Botziau, a pupil of Rosenthal Iluiitei 's objection to the term is not taken on 
altogethei sound giounds 

Van den Beigh also desciibed the delated diiect leaction as appealing 
aftei seveial iiiinutes, and thought that the bilirubin cchieh cvould pioduce a 
diieet leactiou had passed through the polygonal cells of the livei and had 
been taken out by the blood stieara instead ot being excieted through the 
hepatic ducts The bilirubin giciiig an nidiiect leaction he thought to be 
bound cvith seiiiin albumin 

Thannhauser and Andeiseu, believing that some ot the bilniibm c\as pie- 
cipitated in the albumiuous piecipitate, modified the teclmie Thee added 
the Erhlich leageiit flist, then, aftei coupling had taken place (seveial min- 
utes) they added alcohol and satuiated solution of ammonium sulphate They 
ignoied the lathei laige coloiless piecipitate and heacc solution of ammonium 
sulphate Then dia/o leagent cias fice times the stiength ot the oiigmal 
reagent 

The mattei ot standaids foi compaiison has leceiced eonsideiable atten- 
tion McNee and Iveefei (1925), on the authoiitc' ot c"an den Beigh and MuUei 
intioduced a standaid ot cobalt sulphate, Rhamj and Adams, a solution ot potas- 
sium peimangaiiate, Hall added sulphiuie acid to the cobalt sulphate, and 
"Wliite added hydiochloiic acid to the same salt Xichols and Jackson used 
cobalt chloiide and hcnliochloiic acid All these standaids hace been used 
in vaiious colorimeteis aud in tiausceise compaiison tubes 

Although nnmeious modifications ot the test hace appealed, it should be 
noted that fiom time to time authors have called attention to the fact that 
tempeiatuie, length of time elapsing after cvithdiaccal of blood, and the Ph, 
all have iinpoitant beaiiug on the lesults, and that the natuial ecapoiation ot 

^heie IS ob\IousI> in error in these flsures since 1 100 000 is 0 i uniC« 
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both alcohol and cthei in the ctheical standaids n dl -leatlj altci the values 
derived 

The mode ot deteinmuns the type ot leaction is <ilso a question Feigl 
and Queinei cailv discoieied that m some stia, attei an initial de\clopment 
of coloi some tiuthei coloi de% eloped, and the reaction nas called bipliasic 
Unfortunateh , Lepehne’s modification m the foini of a iing test has been 
generalh o\ei looked, altboiigli it appears to be the most acciiiate method ot 
deteimining the tcpe ot reaction present Elton, a decade latei, ledesciibed 
the img teCt as an luiioiation Vaiious rules hare been laid down concerning 
the time to wait for the appearance of the coloi , little agreement evists, al- 
though the general teeling is that a direct leaction occurs within tliiity sec- 
onds and mac oi maj not be biphasie, that it no color clecelops foi fice uiiu- 
utes the reaction is incliiect, while a delaced direct reaction occurs between 
these limits of time 

The diazo coloi has been caiiouslj described Most authors, including 
can den Beigli, liace tei-med it red (rot), but many temrs, such as led-violet 
red orange, red-blue etc, hace been used to describe the color produced 
Peters and Van Slcke gace the color m prompt direct reactions as blue, and 
w ent to the trouble to italicize the c\ oid , c et m another place m the text they 
described the color as bluisli-ciolet, and the color in the indirect reaction as 
red It is true that the Pn aftects the color, but in fresh serum gicing a di- 
rect reaction with the original Ehrlich reagent, the color is distinctly red 
If ThannlraiLsei and Audei sen’s foi inula for the Ehrlich reagent is used, the 
color tends to be more ciolet or blue in direct reactions, but red in all other 
types 

The mathematics of the test has proced to be a stumblingblock At the 
outset, can den Bergli and Snapper used a standard made as follocvs 5 mg 
of pure bilirubin was dissolced m 100 c c of chloroform, and 1 cc of this 
solution wms ecaporated to drjness, this, in turn, wms ledissohed in 10 c c of 
alkaline alcohol to cvhicli 2 5 c c of Ehrlich’s reagent evas added Curiouslj 
enough they considered this a 1 200,000 solution instead of a 1 250,000 solu- 
tion, as It actually eras, and this error was carried doevn through all the lit- 
eratme until it was pointed out by Hunter in 1930, and ecen since then prac- 
tically all authois hace continued the error Thus, it appears that all re- 
corded determinations on this basis alone are 20 per cent too lugh, because all 
artificial standaids, with the exception of those made by White, cvho prof- 
ited by Iluutei ’s discussion, hac e been made by comparison cvith this original 
foimnla 


The eftect of the precipitate on the ultimate color, and hence on the final 
result, has been a matter of considerable controcersy In the original technic 
the volume ot the precipitate was deducted from the total volume of the 
supernatant liquid and was therefore taken into the calculation Ecidentlv 
howerer, can den Bcrgh and Snapper forgot to take into consideration the 
dilutroir eftected hr the addition of 0 25 c c of Ehrlich’s reagent which in 

rected this ciror, but stated that the precipitate was not sufficiently r°lt to 
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be coHsideied cuid thus his dilution was eonsideied to be 1 5 It has been 
shown bj subsequent autbois that ulien alcohol onl\ is used as a piecipitat- 
mg agent, the tactoi ot dilution is appioximatel} 1 I altliougli this ^a^les 
with each mdiiidual test Thaiinhausei and ^\jideisen consideicd then dilu- 
tion as bemg 1 fa, and failed to take into coiisideiatioii the lathei huge bot- 
tom layei ninth appal ently contains little it anj coloi Subsequent authois, 
such as Hall ha\e not agieed with this position, and haie iound that the dilu- 
tion IS actualh only about 1 3 bj this technic The most caietul students 
ha^e adiised measuiing the Aolunie of the supeniatant luiuul and using this 
as the taetoi ot dilution Ot authois ot iceent tevtbooks, this plan has been 
adopted bj Hawk and Beigeim in the latest edition ot then noik and b} 
Tiumpei and Caiitaion, but the \olume ot the uncoloied bottom laj^ei has 
been ignoied bj Peteis and van Sljke and bj Todd and Santoid, nhile a 
compiomise ot consideiing the dilution 1 4 is accepted bj Haiiison, Osgood 
and Haskins, Kolmei and Bociuei, Giadnohl, and otheis 

Although it IS ot the utmost impoitance to know b\ how much the seium 
is diluted 111 01 del to make the coiiect calculation, it is also impoitaiit to 
know whethei some ot the biliiubin oi some of the coloi is earned down in the 
piecipitdte Conceining these two points theie still lemains obsciuity but on 
the basis ot lutoiination aiailable it w’ould seem that the best calculation 
would be based on using the lolunie of the supeinatant liquid as the tactoi of 
dilution, especiallj if Thannhausei and Andeisen’s method is toUowed Many 
authois aseiibe pioeeduies to Thannhausei and Audei’seu which they did not 
use, thus, it is not luicommon to find authois i econimending use ot the w’eaker 
Ehilich’s leagent, changing both the amounts and the oidei in which leagents 
aie added, and iguoiing the tact that Thannhausei and Andeisen used the 
ammonium sulphate only in cases of obstiuctue jaundice, wnth high content 
of biliiubiu 

The eiioi in the oiignial standaid the usual enois in calculating the 
lesults, and the natiiicd evapoiation ot the alcoholic solution liaAC all tended 
to make too high A'alues toi seium biliiiibin With these eiiois laijung as 
they do, theie is no ivondei that little agi cement exists as to the noimal lange 
of eoneeutiation of seium biliiubin in man The values as given lange almost 
tiom infinitesimal amounts to the liighei figuie of 2 mg pei cent, as given by 
Gieene and his cowoikeis ObMoush'-, toi a coiiect undei standing of sueli 
imliies, the exact technic and calculation must be cleailj noted 

As impoitant as the quautitatiie deteimniatiou ot biluubin would appeal, 
the tjqie of leaction seems to be raoie imiioitant It is quite clear that while 
van den Beigh's oiiginal statement that a diiect leaetioii occnis in the pres- 
ence ot obstiTictiie jaundice and an lucliiect leaction oecius with the seium 
of uoimal persons and wnth that ot patients with hemolytic icteiais is tiue in 
"eneial, it is equallj tiue that this lelationship does not ahvajs hold Ufann 
and Magath haie eleaily deiuoustiated the fact that bilnubin is foimed out- 
side of the Inei, and this biliiubin gi\es an indiieet leaetion Theie is con- 
sideiable evidence to suppoit the Aiew' that wnth the seium ot man a diieet 
leaction is not obtained unless the bilirubin has passed tiuough the polygonal 



LDirOKIVIi 


<) 7 ‘J 


cells otthe luei, .uul lu spite ot the lact that the leactions aie ihlleiciit in 
these tjpes ot biluubiii, ilagath aiul Shcaicl, and otlieis, ha\e shoAvn that the 
biluubm itselt is the same substance, oi at least gives the same spectio- 
photoiuetuc eiuve and the same geneial icactions Just how tlie biliiubui that 
gives the nulueet icaction is bound up is not known, but it might be sug- 
gested as a logical view, that tlie biliiubm which leacts induectl}^ is associ- 
ated in some waj with scium colloid, that it is colloidal in natuic, that it is 
changed to a cij stalloid ioim as it passes tluough the poljgoiial cells oh the 
lnei°and that this is tlic hactoi which conveits the biluubin into a state 
winch vields a diiect leaction 

In the light ot this explanation and othei known facts, the t^pe oh leac- 
tion becomes maikedly significant and indicates that when a diiect leaction is 
present theie is injiuy to the pol3’-goual cells m the livei Contiaiy to the 
usual conception, cue often sees diiect leactious when the quantity of biliiubin 
in the blood is small, foi the hepatic cells maj have been definitely lujiued 
eithei by mechanical oi phjsiologie obstiuction The empliasis m the liteia- 
luie, in the past, has been made on the tj^pe of jaundice pieseut as evidenced 
by the tjqie ot reaction In the light oh piesent Icuowdedge, this appeals un- 
fortunate, foi the qualitativ'e test is far moie useful as an indication of he- 
patic injury than it is as an indication of the tvpe of jaundice, manj duect 
leactions being noted when theie is no mechanical obstiuction A leason foi 
missing these direct reactions wdien the total ciuantity of biliiubm is small is 
found in the usual method of performing the test, and may be av'oided bj' 
making a ring test of the leaetion on vei-y fresh seium 

The quantitative deteiraination of bilinibin has its gieatest value in fol- 
lowing the course of patients before and aftei operation oi some othei form 
of tieatment, and a hailing value for bilirubin often will indicate a good prog- 
nosis 01 a suitable time for surgical intei-v'ention before any other test or 
observation is definite enough foi such a decision On the other hand, a using 
value foi bilirubin should be considered with apprehension, and following an 
operation on the biliarj^ tract indicates a grave prognosis 

It can be seen that there is still ample opportunity for scholarly inv^esti- 
gation of serum biliiubm, permanent and more correct standards need to be 
provided, the eftect of precipitating reagents needs to be studied, and the 
optimal conditions for development of color before and after addition of 
alcohol need to be more carefully examined In spite of all these deficiencies 
the test, if even reasonably well carried out, will yield extremely valuable in- 
formation and must still be considered the most useful single laboratory test 
for hepatic function 
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Edwvrd J Podolsky, ilD , Bkooklyx, N Y 


W HY,” said I to the detail luau, “should I use youi stull wheu I can YMite 
3 ust as good a pieseiiptioii toi noiipiopiietaij items 

“It’s a iiiattei ot chcLkiiig thioiigh,” said he ‘ Tht taio cvpuided hv a 
niauufactiuei in eontiol ot quahti aud uniioiniit’s meaus soiiietliiiig to jou and 
to joui patients ” Pei haps I did not look impiessed, ptihaps he was tued 
and the day hot — -aiiihou he tidded YehcnientlY, Go see for ^ovivselt, if "^on 
don’t beliei e me ” 

That’s how it staited I uiciitioned it to a ccitain medical tditoi “Go,” 
lie told me, ’to Biidgepoit ’i’heie is a lahoiatoij theie that is outstanding 
and unusual Don t ask toi an appointuicut, just diop in and talk to them 
So one bright morning I was gicited b\ Di E C Fauto, Chiet ot the HcKesson 
and Bobbins Repeal ch Laboi atones Di W J lloin, Hi J H Leask aud Di 
X Hidiailoi skj , his associates and then staft ot si\ assistants 

‘ Checking thiough’” smiled Di Fanto, “ot coiuse ne check thiougli, 
but the work starts much eailiei than that As a inattei of tact in this laboia- 
toiy w^e base done woik duiing the past tew’ jeais that is ot piuely scientific 
01 protectue inteicst and tiom which we do not expect a letiun Part of this 
has dealt with the possible cftect ot impurities in certain drugs on general 
w'ell-being, and on the foimation ot tumois Part of it has dealt wnth the 
action of drugs on tumois Part of it has been tow aid the development of 
new and improsed processes and methods All of these things base cost piob- 
ablj o\er $100,000, which aie a contiibntion to the scientific side of oui work, 
a piotection foi tlie plijsician who pi escribes and the patient who uses onr 
pioduets ” 

The lahoiatoiies occupy the entiie fourth flooi of the McKesson and Rob- 
bins plant m Biidgepoit Completed in 1930, these lahoiatoiies are supposed 
to lepresent the last woicl in eciiiipment and in housing conditions for the 
animals used m the saiions contiols and tests 

An unusual feature is the miniatuie manufactuimg plant m w^hich small 


test quantities of saiious medicaments may be made up under the same con- 
ditions that exist in actual commercial production These die natnially quite 
often at variance wnth the conditions encountered m strictly labor atoi-y work 
Thus when a product is put into commercial pioduction at the Biidgeport 
plant theie are no uncertainties as to piocedme oi final perfection Every 
step has been thoionghlx worked out and tested in the miniature plant 

“Xo wondci >ou can do good woik,” 1 told Di Fanto, “wuth all this to 
w 01 k w ith ’ ’ 
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,s admitted 

^luiif'e^tract^'and'^concentrated extracts are prepaied from the dilute percolate bj evapo 
.V, T •still under reduced pressure to the desired \olume the oiiUet of 

*^*^*^1S Photograph shows the chemist watching and regulating the on the left 

tor This solution will then he transferred to the vacuum outflt shown on ine ieiu 

so^that 1 C C of the flXhed extract will represent 1 gram b> weight of the active principles 
of the drug 




1-0D0LSK\ ClILCKINQ THUOtGlI 

“Well,” lie leplied, ‘‘it ib .i help, but CAcn btioie ue b.icl this plant oui 
MorlvMas cieatue too ” 

Ileaiued then that /me bteaiate is one ot the many piocluas oin,Mnate( 
bv McKesson and Robbins m then old plant and intioduccd bj them to the 
medical and pliaimacciitical piotesbions Anothei ivab the intiodiiction o 
Albolene following the classical work of Sii Aibiitlmot Lane on intcstina 
lubiication This pioduct is the finest obtainable mineial oil, put thiough the 
most exacting tests toi Mseositv and piiiitj These tests may be consideied 
“checkins thiough,” but as I uas told, the laboiatoiy does not by any means 
stop theie Pollouing the publication of ceitam expeuments conducted at 
Mancliestei ITiiieisiti in Finrhiiul mditating a beliet that iiiipuie nimeial 
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P s 2 — ^ThJs picture demonstrates how Medicinal White Mineral Oil (Albolene) is ln^est^- 
gated in the McKesson and Robbins Laboratories to conform to rigid specifications of this oil 
for Internal use It is standardized in regard to Its lubricating properties expressed as the 
viscositj b> measuring the relative degree of fluidity at 100® P or the filling time in records 
of an empty graduated flask GO c c content at a certain temperature to a certain mark 
The behavior of this oil when exposed to cold winter temperature cooled down to 200 c is 
examined >,ote the freezing mixture to the right The purity of the grade of refining of 
this oil is controlled by certain sensitive chemical reactions to be absolutely sure that the oil 
represents the highest degree of refining and not to contain any oxidizable carbonizable sub- 
stances or sulphur compounds 

oilb possess carcinogenic properties, most careful checks were made on thou- 
sands of mice in the Bridgeport laboratories In this work both external ap- 
plications and certain foims of internal admmistration were employed While 
the results haie not been published it seems to ha\e been established that the 
puiest grade of mineral oil as typified by Albolene is harmless 

Poi jeais the laboi atones of iilcKesson and Robbins have devoted tbem- 
seRes to de\elopment of new antiseptics, espeeiaUy phenols uitb abphatic 
radicals vitb a highei number of carbon atoms than previously, compounds 
of unusually high germicidal power and relatively low toxicity At the an- 
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nual meetmg of the Ameneau Phaimaceiitical Association m 1929 theie al- 
leaclj was lead a paiiei bj L Ilimebaiigli and E C Panto, on tins subject 
A senes of eompaiatne e\peiiincuts coiapaiing geiniieidal action with to\- 
icity neie piesented This studj had been earned out on the liMiig tissue of 
lieait muscles ol eight da v old embi\o chicles They weie able to point out 
a+ that time that one of the geimicides in question, to whicli the laboiaton 



Piff 3 — In\estlfration of certain properties of tlie chemicals used for preparation of com 
pounds for ex-ternai application is of great importance Especiallj in \ie« of the fact tli it 
some of tlie substances when not suffleienti} purified or improperlj treated ma^ exert Irrlta- 
Uve or carcinogenic ciualities in prolonged use The picture shows skin painting hi certain 
substances intended for external use and Ineestlgated for Uielr effects tlirougli such apphea- 
tion These tests are often continued from 0 to 12 months before conclusions are reached 


numbei SOI was given, shous a tissue toxicity only 25 pei cent of that of 
phenol Talang into cousideiation the fact that this compound has a phenol 
coefficient of 533 against Staph} lococcus Aureus, the toxicity to living tissue 
foi a solution of equal geinneidal powei ivould be 004 per cent of that o± 
phenol Latei tests on othei animals have confinned the i elatn e nontoxicity of 
those compounds in the strengths of solutions as lecommended foi application 
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Wo rcoohoil tl.o MUun.. Cod Lnti Oil 

W .T lion. 11=10 lie;. O- o"' “"I '»■ f 'J; „ai.s at tho tciT 

and Cod Lito. 0.1 C”"-' "".laoidablo ... l.u.cl.aMniS o.lo ot d.llo.. 

souice To .noicl \aiia , ,niiket McKesson and Robbins acquired 

cut .nades plant ’m the uoild, situated in Beigen, 

00 ..UO 1 »' '„t:Acn„:o ..ea.U «..= <l..-t=. =1 tl.= -d l.tor o,l p.o- 
d:;:imNo.o.i M1..01. 1=»0’ 



b , 4 _Th, oriLlnatl laboratory set-up for the Orga^n.c Synthesis of certain Phenol c Germi- 
cides or'elnated in McKesson amd Kobblns^Rcscarch ora o^ri^ producing powerful and very 

emc^en‘t"^nt^LpU«‘' and sermicides The »tUl A at the l^t taltia^^^e^^ a^ de- 

?.‘o'^n1l''=an"^‘t}i’e"““r^de‘^^nTns^“uo^ Purlded by fractional disUllat.on in C 

under high vacuum 


The oil IS produced under the most modem and scientific methods The 
first step IS to lemove the livers, wash them and place them in clean covered 
double Mailed vessels through which steam is passed, aU within a few hours 
of the time the fish is caught This rapidity of handling ehmmates unneces- 
sary evposure to air which has the tendency to destroy itamin ^ Kext the 
oil IS filtered into galvanized cooling tanks wRere it clears for 12 to H hours 
Mdiij refineiies cease their work at this stage and ship the oil Not so with 
McKesson’s Oil The crude oil is then pumped to refineries operated under a 
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^acuum sj’'&teiu ■\\lieie the lemaimng blubbei pai tides aie lemo'sed aud the 
pioduct made uontieeziiig by cbillmg it to 8° C Piom the tieezmg tank the 
oil passes thiough a miiiibei oi filtei pi esses in a lefiigeiated loom, where 
thiough an entiielj new lacmini piocess the oil is claiified and all of the 
Yitamm A content letained It is then shipped in taulcs fiom nliich all an 
has been remo-^ed aud leplaced by mtiogeii to pie\ent oxidation ot vitamins 
m tiausit 



pir- 5 ^Tlie technician in the b tcteiiological laboratoi> is about to start tlie Food and 

Driiir Administration phenol coefficient test on a concentrated germicide ot tlie coal tar tjpe 
fL^F.Ege) 05 cc of tiphoid cuiture is added to one of a series of dilutions of this 1° de- 
termine •nbich dilution kiiis the organism m ten minutes and not in flve This is found bj making 
file- ten- and fifteen-minute transfers from the dilutions after inocuiation 

“rbroth and IncubaUng these for regrowth of Uie organisms Tlie IlSt 

of 3 8 against Ebertheila tjphi and IG against Staphi lococcus Aureus This particular t^t 
is an example of one of the nianj kinds executed in the laboratory more efficient 

search work is being carried on continuously in an attempt to perfect men more efficient 
germicides than are now in common use 


Befoie shipment each lot is biologically tested nndei the supeiMSiou of 
Piofessoi Poulsou When the oil is lecened by McKesson’s it is again as- 
sayed biologically foi Vitamins A and D aeeoiding to the methods proposec 
by the vitamin committee of the A D M A McKesson’s medicinal cod In ei 
oil will average 800 units and never less than 500 units of Vitamin an o 
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units, ue^ei less than 100 units Vitanun D pti <^aaiii ot oil wlieii testec no- 
logically by the above method 

“Couceutidtesr’ I asked ‘Liquid and tablets,” smiled Di IIoiu Ihe 
liquid concentiate is made nudei the Maicus patent ivliicli eiismes almost 
complete letention ot the oiignial vitamin content It is intended piiinaii y 
for infants and childicn Avheie iiiinims may be substituted toi te.ispoonfuls o 
whole cod livei oil The tablets also piepaied by exclusive methods, followed 
as a logical development and aie standaidi/ed at a veiv high Vitamin A 



Fig 0 — ^This photograph Illustrates one ot the stages In the biological assay ot Vitamin D 
the examination ot the tibia of a rachitic rat after treatment with cod liver oil Rigid control 
and accurate data are kept on each assay so as to he sure that each package going to the 
consumer contains the required potency as specified on the label The V D M A methods of 
assa^ are used 


unitage (1000 units pei tablet) In addition each tablet contains a definite 
propoition of di-ealeiuni phosphate 

‘‘■What is your most leeent decelopment?” was mj next question 

‘‘■Well," I was told, ‘‘that is haid to say Here as with othei laige 
phaimaceutieal houses, we aie eonstantlv endear oi mg to derelop nerv ideas 
products as rvell as techme ” ’ 

I gatheied toi instance that at the piesent moment some quite extensire 
cluneal uirestigation is being c lined on to deteimine the merits of a colloidal 
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1 , 



-ru f tnliiMiLtric Vn ilysis “Mclvi^son and Robbins pharmaceutical 

“msk rs'r 5;t?sir, .s%sir..K“S,-... ...» 

In actual operation kno\%n Is carefullv added t™"' is measuring a certain 

of the the reictlon The chemist in solution of the reagent 

color change Erl^enme\ ei flask Pioin the ^olume of the som 

amount of llduld into an ouantitj of the subst.nce sought 

consumed to produce in a 
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toppei mouhu.ite m ceit.iin tulieiculosis eases This pioduct is givtii by in- 
lectioii intitU enmislj oi diiectlj into the eavit\ Tins woilc lias been going 
on foi ovei a vciii, but as \et tin piodnct has not been ofteied to tlie piofes- 
sion geneially 

Then theie au the txptiinicntal stndus, laboiatoiy and clinical, on the 
effects ot eeit.iin eheinie.il eoinponnds on tiimois These have aheady lasted 
foni yeai’s, and soon, I lieaid, <i pielinun.iiy lepoit will be made 

Eeen the so called lontine woik ot contiol and testing may lead to im- 



^calffn ‘n a bigger 

ro lefs^'^k*? dentifrices and salve^these produ^te'^a?! 

ment the rollers Is microscopically ^ system of 

ment mass Is compelled to pass throunh the rollers In a vei7 fine layer stream of oint- 


in oved pi oduets, new ‘ ‘ developments ” it you wish In any event every batch 
of eeen the most “oidinary” type of phaimaceutical product -oes toou-h 

most eareiul testing piocesses, and, of course, each batch is numbered listed 
.ind eontiol samples kept ’ 

Piobably the last product to be completely developed m tbp..o mu * 

. .0^ is .W McKess... Robb.,,, Cop,... Iron C„mp„r<l "7e “ t f 

il™ jpoot .loped, „„.k n„d.„orn lo Pnd " 

vhich vould ha%e a m nl o.i , i ^ Preparation 

vould be veil toleiated'and cfftctiee'^^'**' mmoglobin legeneiation and which 
ciated and efffct.ee vhen admnnsteied oialh Kealizing that 




Pis 9 — Dtveloplns ti compo^und for anj purpose requires a tljorough studv from different 
angles before tlie final formula is reached This photograph shows the 

process of nlling the anipnies prior to their sterilization n ith a compound for the laboratory 
investigation and experimentation on animals 



Pie 10 — The importance of a thorough investigation of the effects produced by various 
cheml&l substances which prior to human application aie studied on animals leads us to 
a necessity of a very accurate anaivsis of the effects produced 

chanses in animal tissues due to the external or internal application of ceitoin substances 
reprSents one of tlie methods by which the effects are studied p-?np?,^ente" 

of the tissue secUons for the microscopical examination in connection with the experimental 

work shown in Figr 3 
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inoig<um. mUs ot both toppei <iikI non aic astnn^Mit and not i\ell toiciattd by 
the digtstne processes in\estigations wcic made using combinations ot these two 
metals in the toini ot organic pioteid compounds in nliich the coppei and iron 
iieie in the “masked toini ’’ ilain evpeiinieiits conducted upon animals 
showed these coiiibin.itions to bo iiniiastui!<'’ent oi to\ic and to cause no dis 



produced develop- 

ot ,e‘ven lntemall> The left “|e ahora S^ ** P«rtod 

number ot 


turbances lu the digcstue processes The eftect upon hemo-Iobm to 
P™>Wd by the abo,c combmat.ol ot ,h“ lln 
.0 bo ou„„„, i„ suoda, y si " 

This work was then tnllo,. ..a 1 i ta w ere obtained 

tus inea tollow ed bv clinical tests upon liunnns ,ti 
tying results ^ "dh etpialh grati- 
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Each lot ot Coppc) -I) on Compound is eaietulh staudaidi/ed as to copper 
and non content, the ingiedients used in the manutaetiumg ot the piepaia- 
tion being of the highest qualitj and puntj obtainable 
And thei ewith closed my y isit 

To me is was tnll of liumau inteiest and a ie\ elation ot the evtent to 
which the impoitant phaimaceiitical niaiiiitaetiiieis noik toi and Y\ith the 



Pis: 12 — Thu chemical and pliyaical const ints of AlcKesson and Robbins Essential Oils Bal- 
sams Oleo-Reslns and Vegetable Oils are thoroughU in\estigated All samples are carefully 
examined for the presence of adulterants and other objectionable ingredients All U S P 
and N P Oils must meet the specifications given in these olBcial publications Determina- 
tion of the optical rotation of a sample of essential oil with the polarlscope is standard prac- 
tice in these laboratories 


medical piotessioii, ot the amount ot iiouicmuueiatiAe leseaich woik thee do 
and of the scientific accuiacy of then methods It is foi these leasons that I 
have oftered it foi publication suppoited bj the cAcellent deseiiptue illus- 
trations foi Yvhieh I am indebted to McKesson and Robbins 
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CLINICAL AND EXPERIMENTAL 


bTUDlES OX THE I'ilYhlOLOGK* EFPECTb OP PE^ ER 
TEHPERATrRE.S“ 


The Tiiehmal Death Time of Xei^^sebu Gonokrueve is Vitro 
With Sfeciu Reference to Peter Tfmplratorfs 


Charlee yi Careen rui, il D , Ruth A Bovk. Ph D , Lawrenc'E 
A Much AB and bTAFFOUD L Warren*, MD, 
Rochester, X Y 


T he evei tbangnifC tlieiapc loi disease caused be Xeisseiia gonoiiheae is 
ecideuce cd the un-satisfactoi-j lesults obtained m general b 5 * clinicians 
Cbemotbeiapv and the use ot specific products of the gonococcus are eiu- 
ploc eel most frec^uentlc , although the use of local oi geneial applications ot 
heat be means ot hot natci oi bj diathermy is lecoinmended bj many phjsi- 
cians There aie those nho induce tecei in such patients bj* injecting for- 
eign piotems especialB steiile milk and tjphoid taccines The literature 
contains manj faiorable and unfavorable lepoits on such pioceduies IMuch 
progicss has been made lecentlj in the application of diathermic and radio- 
theimic tevei theiapj, and theietore this method is becoming more exten- 
sivdj used The lack ot umfoimity of lesults fioin the use ot these arti- 
ficialU induced fevers when the theimolabilits oi the gonococcus is consid- 
eied piesents an uiipoitant pioblem tor fuithei analjsis We believe that 
tlu detcimination ot the thermal death time ot infectious agents at fevei 
timpiiatiues is tiuidamental in istablishing a bases tor such therapy 


UiRartment of AUaiclnc T)l\lslon of Radlologi ot thi. l.ni\ersit> of Rochester 
‘School of VKdiclnt iind Ounll-ao and the Strong Memorial Hospital 
mtuKed for imhllciUon October I 1931 

lore oTihA''rm',^ sroncs from the Rockefeller Foundation and the Research l^bora- 

cti* vut. l iLcirlc Comi) 
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THE JOURVAL 01: LVBOUVlOKi AND CUMCAD MEDICINE 


HISTORE 


Some iiiteiestm'' obseivatious on the eltect ot ieici tempeiatuies on N 
gonoiiheae haie been leported m the liteiatme, although the investigators 
weie not pnmanly concerned with the theinial death time ot the organism 
Fmgei, Ghoii, and Schlagenhaufei^ stated that they tailed to pioduce an 
uiethntis in man by injecting the gonococcus into the uiethia ot a patient 
with a fe\ei ot 39° oi 40° C Howevei, they were alwmjs successful if the 
host wms aiebiile Giuaid- observed a patient with gonoiiheal uiethntis 
Avho was cuied attei an attack of scailet tevei Neissei and Scholt?^ stated 
that it was alwajs iiioie difficult to obtain a cultuie ot the gonococcus tiom 
patients when they had a fevei than when they weie afebiiie Bogdan^ 
descnbed a case ot gonoiiheal uiethntis in which the puiuleut discharge 
disappeared dining an attack of pneumonia but letuined after the feiei had 
receded Luys^ noted a similar case, m which the uiethial dischaige sub- 
sided during an attack of mumps w'lth a tevei of 40° C but returned after 
the patient wms afebrile Culvei-“ descnbed a case of gonoiiheal uiethntis 
that leeovered after having malana four days, in which theie wms a maxi- 
mum tempeiatuie ot 40 5° C He fmthei states that it the body tempeia- 
tuie IS suddenly derated fiom noimal to 39° C , the gonococcus is destroyed 
Others have observed a similar disappearance ot the purulent urethral dis- 
charge during a febrile reaction We have also obseiv'ed the absence of the 
purulent exudate in our male patients, and likewise in those women with a 
piofuse vaginal discharge, after treatment vrith a tevei of 415° C for five 
hours, produced by the passage ot high frequency currents through the trunk 
of the patient However, duimg the fastigium of such fevers, there occurred 
a marked increase in the mucopurulent discharge from the lower birth canal, 
which subsided after the treatment Boemei and Santos" heated the male 
uiethia with “diathermy’' currents, and were unable to isolate the gono- 
coccus after ten hours at 39°, three hours at 41°, and fifty-seven minutes at 
417° C Ylppo® treated with hot-baths a five-year -old girl with vulvo- 
vagmitis The bath at the beginning of the treatment was 39° C and was 
gradually raised to 41 5° C After a senes of eight daily treatments foi one 
hour he was unable to isolate the gonococcus 

In contrast to these observations, NobP lepoited a senes of five cases 
that had, supenmposed on a gonococcus infection, either pneumoma or pul- 
monary tuberculosis with a fevei of 40° C He states that the venereal dis- 
ease was not influenced NicolP® likewise observed three cases of gonorrheal 
septicemia and aithntis immediately following an attack of scarlet fever 
with a marked febrile reactron 


Practieallj’’ all bacteriologists consider that 37° C is the most suitable 
temperature for the isolation and cultivation of N gononheae, and that tem- 
peratures above 38° C definitely injure the oigamsm Kiefer,” and Stem- 
tplmeidei and Schaffer” lepoiff that the gonococcus is killed m a few hours 
TtltempBatme oi ftoo. 40" to 41" C Werthe™“ ttateo that tlua org.™ 
“lOtva weH at a tempexature ot 40” 0, and resists a tempe.atme of 4. C 
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tins has 

leportcd that he ^^as able to \ g,,, u^iuutes at 50° C Koch 

kept longer than to lever tenr- 

and Cohn” believe that tins ml = tl,e fact that 

peiatuies m mvo than m vi seveial days m man, during 

the mfeetion lesists a tempeiatnie of 40 C 

the comse of an acute on the theimal death time of 

tke“%r='S5— 

IIETHOD 

The follovring eapeu-ent --l=s,.^;'*„ « -.a«mh " 

rrllCtiwt sltne^evalnre, as 39". 40", 41-. 41 h". and 

-- (nos i .0 

fifteen ^ ?Sotgh the courtesy of Dr John ToiTey of the 

8 mcluswe) City All were isolated in 1920 with the 

Cornell lledical Sebool, K , ,qoo Lom cases of chrome uiethntis m the 
exception of Ko 8, artificial cultivation from ten to twelve 

male These strams ha Torrey's semisolid, vita- 

years During this period ^ j. ^ ^ designate these strains 

mine medium that he described in 19 2 ^ h ^ 

as -old” Seven cultures (Kos 9 to Id incus of the Baeteno- 

four months premous Memorial and Eoehester :Municipal Hospitals 

logical Laboratomes of fe trong urethral dis- 

rhe source of ese riisoharo-es (see Table I) The recently iso- 

?S';trTmsTtuococTilre designated as “new ” These ctos were 

fluid 5 to 8 cc of defibrmated rabbits’ blood, and 1 pei cent glucose Ten 
days’ before immersing the cultures in the water-baths to determine their 
thermal death time, all were transferred to a glucose ascitic, fluid hroth 
prepared by adding to 100 c e of a meat extract hroth 2d ce ascitie flmd 
and 1 per cent glucose After two oi three generations m this hroth, a 100 
c c flask of the same medium was inoculated with the various cultures and 
allowed to meubate at 37° C for forty-eight hours The cultures were thor- 
oughly shaken to bieak np the granular colonies and to insure a uniform 


suspension 

"With a 20 c c Luei syrmge, amounts of 1% e c of the culture were then 
transferred to small glass vials, sealed, labeled, tied to dental film holders, 
and immersed in a scries of water-baths The baths were set at temperatures 
of 37°, 39°, 40°, 41°, 415°, and 42° C The variation of the temperature of 
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the baths is no gieatei than 0 002° C A ooinplett desuiption ot the baths 
used toi this noik is published elsew heie At houilj inteiials toi thiitv 
houis, one iial nas leiuoied tiom each bath and uniiabditi ot the oigamsin 
was tested in the tolloning niaiinei Aitei bi caking the stem ot the iial 
nith a file the contents ot the Mai weie leinoied nith a steiile Wiight pipette 
and placed in a stenle tube One-halt cubic centimctei i\as pipetted onto the 
slant ot a tube ot glucose, ascitic blood agai, and the stoppeis sealed in with 
paiaffiu One-tenth cubic eentniietei was then added to 100 cc ot a steiilc, 
plijsiologic salt solution toi plating Tlie iiiediiim used toi plating was a 

Tviicb I 


SouRcc VNU lliri OP Isoi \rioN oi Gosococci s Ci i rcitts Usid is i-siiKiiiEST 


NUMBLR 

SOLUtE 

bhX 

DVTt OP IS0L\TlO\ 

1 

Urctlir i 

M lie 

1020 

■» 

Urctlir i 

M lie 

I'liO 


Urctlir i 

M lie 

1920 


Uretlir i 

Male 

1920 

5 

Uretliri 

M lie 

1920 

b 

Uretlir i 

Mile 

1920 

7 

Urethn 

Afilc 

1920 

s 

Uretlir i 

Mile 

1922 

<1 

Cervix 

Fein ill 

1931 

10 

Joint 

M lie 

1931 

11 

tomt 

Male 

1931 

12 

Uretlir i 

Mile 

1931 

13 

Cer\i\ 

Fcm lit 

1931 

14 

Joint 

1 ciiialo 

1931 

15 

Cervix 

Fcni lie 

1931 


glucose, ascitic fliiid agai, piepaied bj adding 1 pel cent glucose 25 e c ot 
ascitic fluid and 5 cc ot defibiinatcd labbit’s blood seruiii containing a 
tew cells, to 100 c c ot Douglas’ agai with a Ph ot 7 b Dilutions ot 1-1,000 
and 1-10,000 weie then made in the usual maiiiiei As the tlieimal death 
time was appioached in subsequent expeiiiiients lowei dilutions weie used 
toi plating and finallj 0 10 c c ot the cultuie to be examined toi iiabilitj 
was plated diiectly A slighth difteieiit medium was used toi plating some 
ot the cultiiies This medium, which is a hemoglobin seium agai and is 
extensiselj emplosed in England toi the cultuation ot N gouoiilieae was 
piepaied as tollows To 100 cc ot liquefied 2 pei cent digest agai was 
added 15 c e oi steiite hoise seinm and then 1 c c ot taked hoise blood cells 
The serum and hemoljzed cells weie added attci the agai hid cooled to a 
tempeiatuie ot 50° C oi below The led blood cells weie hiked with ehlciotoim 
The cultiiies weie incubated at 37° C The 2ilates weie counted foitj- 
ei"bt hours attei thej w^eie made, while the tubes weie examined toi giowtli 
in seienty-twm houis The tubes and plates seiied as an excellent check on 
each otliei The tubes gave ns a moie faioieble medium and bettei atmos 
pheiic conditions for glowing the gonococcus while making plate counts gaie 
us an oppoitiinitv to studj the late the gonococci weic destioied 

The mimbei of gonococci pei cubic ccntimetei in tlie bioth cultiiies at 
the Te rerp,.,..re.t beg,.., ....ed i.o... 1 *000 ... 25 000 000 IS'e o„- 
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seivi'd that tlii^ \aii.iti()ii in tin. niiinbi*! ot tii^Miiisiiis in the suspensions to 
he lieated in tin* \\<iti i-Imtlis was not as inipoit»int a tactoi <is tlie a^e ot tiic 
busjieiisioii A toit\ ei^tlit iioiii i^iowtli w<is toiiiid to he the most iesist<int 
wndvn the conditions with which we woiked 

The tliciiiial dc.itli time ot tin. ciiltuies was clicched m two wajs Fust, 
the same stiain was usid in all the baths, houih evaminations beint' made 
Witli this metiiod it was difficult to woik with moie than two oi tliiee dit- 
teicnt stiaiiis at out time Latei scieial stiains weie exposed to the tem- 
peiatuie ot onij one baf^h and examined hourlv Deteiminations ot the niim- 
bei ot houi-s icqimed to destiov the {'onococci at tlie canons tempeiatiues 
wtie made ot eacli stiain at lerist thiee times 



Tliernul DcaIIi Ti (f fifteen illraini cf Gonoccca 
dl FeverTemperalurcJ 



TeiijpeKiLures 


l^ls 1 — Sho-ninff the thermal death time of the fifteen strains of gonococci. Black lines renre 

sent death of all organisms ^ 


RESULTS 


The bath set at t7° C was used toi tlie control tenipeiature The vials 
containin'^ these cultures were examined at hourlj inteivals for the leufTth 
of time of the experiment, and, m pjeneial, the numbei of gonococci con- 
tinued to inciease tluoughout the thirtc horn peiiod This mdicated that 
theie was sufficient food available toi the organisms to giow' and that atmos- 
phenc conditions and P„ c allies weie satistactoiy dining the expel imental 


"lowW'ortw appaientlv bad some nijuiious effect on the 

Uu on.'inil n,rr”T Practically no change in 

.1 lal number of oigauisms iii the suspension betoie exposure 

1 K re,„Us ot , 1,0 ,o,|,,l ogoCs oj ,l,o ,o,er to.operatme, JO" 11 " US" 

C u, ol,„o„ p,,. , „.o,o ,„oo tL'too sonetai 
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impiesbioub The first ib that the theiinal death time ot the gonococcus at 
these tever tempeiatuies is veiy vaiiable Second, the theimal death tune 
ot some of the stiams is within the Innits ot fevei tempeiatuies that can be 
piodueed safely in man Thud, the cultuies of gonococci that ha\e been 
undei cultivation toi several yeai-s aie, on the aveiage, moie resistant to 
fever tempeiatuies than those recently isolated 

A tempeiatuie of 40° C foi thiity houis tailed to destioy five (1, 3, 4, 
6, and 8) of the eight “old” strains, while only three (12, 13, and 14) of the 
recently isolated strains of gonococci were still viable at the end ot this 
peiiod The other three strains (2, 5, and 7) uudei cultivation for approxi- 
mately twelve jears were not viable after twenty-one, tnenty, and twenty- 
five hours respectively The other tour recently isolated stiams (9, 10, 11, 
and 15) required twenty-six, tnenty-five, twenty -tour, and sixteen hours re- 
spectively at 40° C to obtain death ot all of the oiganisms 


At 41° C , twenty-three hours was the longest period ot time requiied 
to destioy all of the gonococci (strain 4 “old”) Eighteen hours was the 
maximum exposure at this temperature necessary to kill all cells in any ot 
the eultiues m cultivation for only a short period ot time (strains 9, 10, 13 
“new”) The shortest thermal death time for the ‘old” strains at 41° C 
was sixteen hours (strain 5), while that ot the “iieu ” stiams was eleven hours 
A fever ot 415° C for five hours artificially induced by high tiequency 
currents or by shoii; radio rvaves (30 meters) is a procedure that has been 
used in this clmic for the treatment ot subacute and chronic gonorrhea We 
had previously detenumed that this is the maximum temperature that can be 
employed for this length ot time safely m feiei therapj Occasionally a 
patient^s rectal temperature has registered 42° C during the course of an 
artificial fever, but for only shorT inteiAals In one or two instances the 
fever has been prolonged for seven hours, if the patient was m good physical 
condition at the end of fire hours Therefore, this is a critical temperature 
in these studies on the thermal death time of the gonococcus At 41 5° C 
a heating for twenty hours m the water-bath w'as necessary to obtain death 
of ail the organisms m two “old” stiams (1 and 4) Seventeen hours’ ex- 
posure wms required to kill a “new” stram,° which is only one hour less than 
that needed at 41° C However, the other “new” stiams were much less 
resistant at 41 5° C , and showed a shorter thermal death time, varj'mg from 
seven to tweh’e hours at this temperature The shortest exposure leqmred 
to kill all oigamsms m the “old” strains ivas seimn hours (strain 5) How- 
ever, the majority were more resistant 


Strain 4 “old” rvas killed m fifteen hour’s at 42° C , but this culture was 
the most resistant of any of the “old” or “new” stiams The longest ex- 
posure at this temperature necessary to cause death of all the gonoeoeei in 
the “new” senes rvas eleven hours However, six hours destroyed all the 
rtrn’anisms lu three of the “new” stiams, which was the shoi-test thermal death 
time for this group at this temperatme Strain 5 “old” was killed m five 
lioui'S It will be noted that this is the least resistant strain of all of th 
IX cult .vafoB tor twelve ycara At all tte feve. temperatures .ts tt.m.l 
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death time was similai to the moic icceiitly isolated strains Dunug the lime 
we have studied this strain it has ne\ti giowu so luNunantly as the other 
“old” strains 

In the senes ot ‘new” cultiues are two strains, 11 and 12, isolated le- 
speetivelj from a knee 30int and from the uietlua of the same patient It is 
mteiesting to note that at 40° C the uiethial stiaiu w'as moie lesistant than 
the 3omt stiain, the fonnei being still viable at thuty hours, while the lattei 
was killed in tw'entj^-foui houis At 41“ C the thermal death time was iden- 
tical, w'hile at 41 5“ and 42° C the 30int stiain wnts moie resistant, requiimg 
one houi more to obtain death of all the organisms than did the stiain iso- 
lated fioni the uietlua 


Besclts op 


Table II 

Plate Colsts M\de o\ Gosococens Cultdke Xo 15 vt Fever Tempeb.vtukes 


HOURS 

37“ C 

39“ C 

40“ C 

41“ C 

415“ c 

42“ C 

0 

3,100,000 

2,400,000 

3,800,000 

3,400,000 

2,120,000 

4,780,000 

1 


2,190,000 

258,000 

312,000 

2 

2,200,000 

6,100,000 

400,000 

220,000 

640 

24,000 

3 

56,000 

1 720 

120 

■1 

3,330,000 

contain 


2,000 

580 

176 

5 



6,000 

84 

9 

6 

1,168,000 

2,090,000 

360,000 

1600 

14 


7 

3,360 

20 


8 

2,650,000 

3,030,000 

760,000 

380 



9 


contain 



10 

2,400,000 

1,100,000 

11,000 

412 



11 

14 



12 

2,520,000 

4,570,000 

1 

26,000 




13 




14 

4,160,000 

5,200,000 

11,000 




15 





16 

3,420,000 

720,000 

42 




17 



] 



18 

6,120,000 

3,800,000 





19 





20 

8,600,000 

1,230,000 






Studies of the plate counts made on several of the cultures used in this 
experiment indicate that at temperatures of 41 5° and 42° C , 87 8 per cent 
and 93 4 per cent respectively, of the gonococci were killed durmg the first 
hour (see Table 11) At 41° C , 35 5 per cent were destroyed during the first 
hour, and 93 5 pei cent by the end of the second houi Four two° and two 
hours’ exposure at 41°, 41 5°, and 42° C respectively, caused death of 99 9 
per cent of the gonococci m the above culture (No 15), which results are 
representative of the death curve of the other strains examined At 40° C 
89 4 per cent died during two hours’ exposure, while 95 2 per cent were dead 
at the end of six hours’ exposure and 99 7 per cent were killed m ten hours 

DISCUSSION 

houi^^old^’afthi'f''""^V’^^'''"' determined when they were forty-eight 

period of ’thirty water-baths, and afte^ a 

I it , ^ liours at tlie various temperatures Thp p -nvoc* i 










IHL JOURNAL OP LV1101{V10K\ AND IIIMC VL AILDILINL 


yss 


‘ ne^\ ” and on one “old” stiam It ib eMdent horn tlub table that the 
change m Ph 'was not gicat enough to be an unpoitant tactoi m the cause ot 
death ot the gonococci Inasmuch as the contiol cultuies at 37° C usiialh 
showed an incicase in the nuinbei ot iiiiciooiganisins dining the hist fitteen 
01 twenty houis ot the e\peiimeiit e\ identic enough tood nas .ivailable in 
the glucose aseitie bioth inediuin to suppoit giontli Theietoic, bj eliiniuat- 
ing a iiiaiked change in tlie Pn tacloi and In iiisiiiing a sufficient amount ot 
tood, the heat tiom tlu uatei-batlis set at te\ei teiiipeiatuies must have been 
lespoiisible toi then death 

At tcmpeiatuies ot 41°, 41 5° and 42° C autoljsis ot some ot tlie gono- 
cocci occuiied tioiii one to two houis betoie death ot all the oigaiiisms This 
was indicated bv a dealing ot the iiiediiim, and also be iiialcnig and giam 
stanimg siiieais tioin the cultuie at the theimal death time Autoljsis was 
not observed at 39° C , and was onli slight attei about tweiiti houis at 40° C 
At the liighei tempeiatuies theie was not alwajs complete aiitohsis 

Tiulc III 

Hesucts 01 Detekmin VTiON 01 P„ 01 IoRT\ Efoiir Hook Ciitlke oi Two Snaiss oi 
X Gonokrheie Biioke vnd Twi\t\ Four lloi’us Aitir Enposi re 
TO THE FfciER Temper \TLRES 


STRAIN’ 1 

TIME 1 

37° c ; 

3')° C 1 

40° c 

1 41° i 

41 3° c 

42° C 


Ph 







0 

1 

Bttore 

Ph 

7 S 

1 

7 S 

7 S 

1 1 

1 7 S 

7 S 

7S 


10 Hours 

7 s 

7 7 

7 7 

! " " 

7 S 

7 8 







1 


<1 


7 S 

7 S 

i 

7 S 

! ' ® 

7 8 

78 



7 0 

70 

7 C 

I 7 7 

7 0 

7 8 


The lethal effect ot tcAei tempeiatuies on X goiioiilieae lu clinical cases 
IS a contioceisial iiiattei borne obseiveis ha^e lepoited that diiiiiig iiatii- 
lallv occuiiiiig, 01 induced, teveis sjinptoms ot the disease hace subsided 
wdule otheis state that body tempeiatuies aboce noimal, 39° to 41° C , hace 
not been ot theiapeiitic caliie oi liaAC caused only a tempoiaij cessation ot 
inflaunnatoi^ dischaiges The Naiiation ot the lesistance of diffeient stiains 
to heat maj be the explanation foi such conflicting lepoits A study of tem- 
peiatuie giadients in the noimal human bodj’ demoiistiated that the tem- 
peiatuies ot the uiethial meatus and anteiioi uiethia aie tiom 1° to 4° C 
lowmi than the lectal tempeiatiiie AVe haie obseived that duiing a te\ei 
a siinilai gradient peisists unless the tempeiatuie ot the eiiMionment about 
the penis is maintained at oi aboce the lecel ot the elecated boch tcmptiatuie 
Although not all the oiganisms weie killed in flee houis at 41 5° C it 
IS significant that 99 9 pei cent ot them weie destioced m the firet two 
houis of exposiiie to this tempeiatuie bince the -Miuleiice ot X gonoiiheae 
IS difficult to deteimine expeiimeutalh we haie no method to find out it the 
01 pel cent ot the oiganisms i eiiia in mg viable weie still pathogenic It is 
evident that in mvo some iiijuij othei than that due to heating occuis to 
the "onococcus, making it nioie susceptible to destiuction bj the uoinial 
defense mechaiiism ot the body ( hn.cally wi Inne ohse.ved mues ,e- 
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u,u. 

ubtam an in ^itio ihe'mMx ot cases ot cluomc gonoiihea be- 

Plate cnltmes maiU 1 du t .Umonstiate the eftect ot a 

l„.c, ,h..„.«, ,...8 ..Hu ...UK, M,...y colon.'.s »t 

tomperatuie ot -11 J C ^ ^ultmes nnmecliately betoie the tieat- 

gonococci ^^ele piesen m s ^ the -onococcus could be 

ment, cxhile attei hce houis p secietion ot the tenical 

found This icsnlt mac be c m f^onococci tioin the siutace 

-lauds duim- the ticatinent u nc < i„.,eirin- a steiile swab into the 
of the ced. The cultuies on blood glucose 

external os ot the ccimx an especially staphylococci, diphtheioids, 

ascitic agai Othei ty pes o < ‘ ’ ^s weic not aftected to any great 

and huge, unidentified giani-posituc lods, ueic 

dogiee by such fe^els tempexatuies 

The ^al lability o tempei atm es (40° to 41° C), when 

uas anticipated, especially a ,„,,u,jed At least tluee determinations 

Mere made on each stiam an shorter thermal 

t.cal In some rrealef eapo,n.e a. 40- and 

death time uas o sei “old” stiains may be explained upon 

41° C The -reatei lesistance ot the old stiams ma^ uc i i 

Sur beut adj..st,.....t «» ..t.fiual cuU.vat.on Many of t he d.fte.ont de- 
te™,nat.ons we.e n.a<le on the same enltnre at .ntervals ot ftom three to 
C .nonths 8.ne. p.act.cally no change .n the thumal death t.me ..a' 
noTed .„ such stra.ns dnr.ng th.s t.me, .t .s evdent that the greater .es,,.- 
ante ot the eultures to the heat.ng .s acqu.red slcly and alter a compa.a- 
Uvely long period on art.fical n.ed.a That the gonoeoceus LS more resistant 
to fever temperatures ... v.vo than ,n v.t.o .s doubted The abno.mal en- 
vironment .esullmg t.o... attiBeial tuH.vat.on cannot be mo.e iniunous to 
the gonococcus than the natuial defensive agents ot the body, other than fevei 

SUMilARX AND COKCLUSIOXS 

1 The thermal death time of hfteen strains of N gonorrheae was deter- 
mined in vitio at fever tempeiatmes of 30°, 40°, 41°, 41 5°, and 42° C Seven 
strains had been under cultuation toi twelve years and one strain for ten 
^eals, csbilc the lemaimng seven -tiains xseie isolated from one to foui months 
pi 101 to beginning the expei iment 

2 The lesistance ot the stiains ot gonococci examined to the fever tem- 
peiatuies vas ^arlable The cultures that were isolated ten and twelve yeais 
ago bad, on the aceiage, a longei tlieinial death time than the lecently iso- 
lated cultuics 

3 Xt 39° C thcie was littk, it am, eftect on the giowth of the oigamsm 
At 40° 0 about 99 7 pei cent of the organisms were killed by ten liouis’ ex- 
posure, while deith of all of the cells was not obtained at tbnty hours in 
t \gbt ot tb( sti uns 
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4 At 41° C , 99 pel cent of the gonococci neie destioyed in from four to 
five horns’ exposiue, nhile deatJi ot all tJie oigaiiisms lequued fiora eleven 
to twenty-three horns 

5 At 415° and 42° C, 99 per cent of the gonococci weie rendered non- 
Mable in two horns The lemamdei iveie killed at 415° 0 from seven to 
twenty horns, while at 42° C the theimal death time vaiied from fiv'^e to 
fifteen houi-s In all instances the leeently isolated cultuies, with the excep- 
tion of one “old” stiain, showed the least icsistance to 41°, 41 5°, and 42° C 

6 The in vitio theimal death time of N gonoiiheae is short enough at 
41°, 41 5°, and 42° C to suggest aitificiallj induced fevei as a valuable aid 
in the ti eatment of disease due to this oi gamsin It is doubtful whether com- 
plete sterilization by heat can he obtained alwavs fioiii a single artificially 
induced fev^ei of five hours’ duiation 


Wo wish to express our apprceiatiou of tlie assist nice mil ail\ice given bv Dr Stanbopo 
Bayne Jones, Professor of Bacteriology, and for scriiccs rtiidered by the Department of 
Bacteriology 
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^VPPLICATIOX OF V NEW 


functional liver test to PHEXALCINCHOXIXIC 


IXTONICATIOX IX AXIAIALS 


TN THE course of the last few yeais, a numbei of fatal cases of phenyl- 
1 cmchomnic mtoxication m human beings have been observed (most of them 
after excessive doses oi aftei unduly prolonged administiation of the drug), 
manifesting themselves as yellow atrophy of the hvei It seemed therefore 
interestmg to establish, whether it may be possible to detect by the chemical 
exammation of urme some signs of livei injiiiy in animals during phenyl- 
cmchomnic intoxication 


We lecently published a papeP dealing with “aiomatuna,” sometimes 
depending on severe livei lujury, and we, therefore, tried to profit from this 
new method for the above mentioned purpose It is generally known, that the 
iliUon test IS charaetenstic for phenol, as well as, for phenolic substances 
(such as tyrosine), and that under pathologic conditions some Millon sub- 
stances occasionally appear m the unne We tried to study the conditions 
which may be responsible for this occurrence The substances, yielding the 
million test, may be separated into two groups, so far as they are either 
soluble or insoluble in ether It is easy to extract with ether certain acids 
derived from tyrosine from the urine and to estimate them colorimetrically 
But we met with considerable difficulties when we tried to make quantitative 
researches on the bulk of the l^Iillon substances in the urine, which are insolu- 
ble m ether These phenolic substances belong to a group of certain high 
molecular and unidentified substances in the unne, which are denved from 
proteins and known as oxypioteic acids Among these oxyproteic acids there 
are, occasionally, appreciable quantities of phenolic substances, which m this 
case are responsible for the ilillon test of the unne 


Several years ago, one of us,’* together with his students, evolved a method 
foi the determination of the tyrosine content of pioteins based on the Mdlon 
test The idea of this method is, that from protem hydrolysates interfering 
substances are removed by phosphotungstic acid , the excess of this reagent, 
then, by quinine , and the excess of quinine by sodium hydrate The phenohc 
substances, contained in the last colorless filtiate, may then be estimated 
color imetiieally by waj of the Millon leaction, using a 01 per cent solntion 
of tyrosine as a standard Boihng is avoided, the color deielops on standmg 
at room temperatuie in the course of forty-fire minutes 


•From the Institute of Medical Chemistrj of Vienna Lnl\erslt> 
Received for publication June 6 19'12 
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We ioimcl that the iiio'it LOineiiient nay to ieiuo\e all those luniary 
substances mteiteiiug with the IMillon test,* is to pieeipitate the mine m the 
same mannei as is usual in the deteiuiuiation ot uiea bj the method of 
Moi iiei-yjoqiiist t The baiium containin'? pieeipitate is separated and then 
disintegiated bi 10 pei cent H.^O, BabO, is lemoved b^* tiltiatioii and the 
filtiate then tieated like a piotein Indiohsate Poi the fanal eolomuetr} 
a Bioklett coloiimetei was used 

^Ye examined manj luines bj tins method and nt tound that this 
method is a test toi seveie lujmies ot the luei (such as icteius giaMs, jellow 
atiophj ot the livei, phosphoius poisoning etc) and toi increased desinte- 
giation ot bod^ pioteins (toi instance in adsanced pullnonal^ consuiuption) 

We took advantage ot this new method, icMaling seseie distiiibaiices 
ot the luei, in oidei to establish, ivhcthci mi iniicascd output of phenolic 
siihstaiices, contuiiicd in. the nxypi otcic ft action, iiHiij he obsei ved in labbih 
poiiioncd by laicjc dof>es of phemihinchoninic acid (cinchophen) oi the cstet of 
paiainethylphenijliiiichoniiiu luid (tolijsin)-'' 

We peifoimed expeiiments on se\en labbits (a) subacute einchophen 
poisoning death attei hxe neelcs, (b) subacute toljsin poisoning, death attei 
nineteen dass, (c), (d) (t), (g) subacute toljsin poisoning, death attei thiee 
01 foiii dajs, (e) mild tohsiii poisoning, sui\ued 

The lesult ot these expeiuuents was negatne Onlj once was a tempo- 
lal^ occuiieuce ot a phenolic substance in the iiiiue ascei tamed We may 
conclude theiefoie that ncithci in 6 ca‘^ei^ of aiiite oi biibamte tolysin poisoii- 
uuj in xtbbifi, not in one caee of subiuutc ciiuhophcn poieoniiuj did the live) 
eemi to liiivi been eeveicli/ iniuicd Peihaps it mil be possible to get positive 
lesiilts on animals m cases ot chionic intoxication, when piolonging the ex- 
periments to a duiatioii ot seieial months oi using a moie delicate luei test, 
enabling us to detect initial livei changes as possible piecuisois of seceie 
Inez injuiies and ot acute i ellow atiopln Besides we saw the appeaiance of 
Millon bodies (coiiesponding to the quantity ot 15 to 30 mg pei cent) in the 
uiine ot a In pei tliyi oidized labbit in a case ot subacute cinchophen poison- 
ing, not immediately , but onli a montli attei the last injection of cinehophen 
(0 4 gin pk) The animal was killed soon attei n aid But caietnl exaniina- 
tioii of the livei (Piotessoi Call hteinbeig) did not leceal auj' histologic 
changes 


II EXPERIXIENTS COXCEKMIXG THE ALLEGED POSSIBILITV OF CIX'CHOPHEX DETOXICA- 
TION nx V DIET ABUNDANT IN CARBOHX DKATES 


Many yeais ago one of us (PuitlC) obseiied, that labbits, when ovei- 
loaded with caibohj diates, toleiated laigei doses ot phosphoius, than lab 
bits, kept on a mixed diet ^ 


♦The most important of these substances is iiiea on account of its interaction with nitrous 
icid which is imllspensable foi the Allllon test 

tFtfti cc ot the urine are mixed with 15 sni of pondered Ba (OH)- together wltlx 1000 
c c of a mixture containing- tw o-thirds of alcohol and one-third of ether 

tTTor furUiei details we refer to the abo\e cited paper' , - , 

SSo for instance a labbit that had receKed 0 005 gm of •-"°'Vlf’Thf’’s°ame ^lxe‘'uiat 

},'id r^ceifed^fe Sle “uanUtv'' ot 30 gm of olacose 

d“ l> bl tho phar%ngeal sound Ihcd thirtx daxs 
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The iact, that caibohj diates exhibit a piotective powei against phos- 
phoius poisoning, Mas leceutly confiimed in this laboiatoiy by R Scholl s 
expel uueiits on lats The inmiiiidl lethal dose of pliosphoius for albino lats, 
when given subcutaneousl> , is 8 mg pei kilogiam body iveight The lethal 
dose IS mcieased by a diet abundant in caibolij diates of 12 to 15 mg pel 
kilogiam As caibohydiates starch and inuhn^ (yielding levulose on hydrol- 
jsis) -weie used In those rats, which because of caibohydiate feeding had 
sumved a lethal dose of phosphoius, the livei was found to be iich in glycogen 
and poor in fat, just the contiaiy was true for lats, ivhich had succumbed to 
the mtosication (See also Aiudt and Gieiling") 

It is generally known, that phosphorus causes a fatty degeneration of 
the hvei, lather similai to acute yellow atiophy of the liver Seveial chni- 
cians“ claim, that they weie able to save cases of icterus giavis (beginning 
yellow atiophy of the livei) by the combination of intiavenous sugai injec- 
tions with msulm 

It is therefore quite logical, that difterent attempts iveie made, to tieat 
cases by abundant adininistiation ot caibohydiates, ivheie patients were 
aflcected with more oi less severe leteius in consequence of an intoxication 
caused by an abuse of phenylcmchomnic drugs 

"We therefore tried to establish by foui senes of expeiiments on cincho- 
phen-poisoned rats, whether it is possible to influence this intoxication favor- 
ably by glycogen storage in the liver 

We came to the conclusion, that the minimal lethal dose of cmchophen 
foi albino lats was neatly the same, whethei the diet ivas tich in caibohydiates 
01 entiiely fiee fiom caibohydiates These expeiiments again seem to prove, 
that m acute cmchophen intoxication a bvei mjm’y, provided that theie is any, 
certainly does not play a donunating part It goes without saying, that this 
does not prove anything foi delayed phenylcmchomnic intoxication m human 
beings and that, in spite of the negative outcome of these experiments, it 
seems reasonable to try an abundant administration of carbohydrates in cer- 
tain cases, where there is a suspicion of a begmnmg icterus gravis in conse- 
quence of an abuse of pbenylcmchonimc drugs 

m PHENYLCINCHONIXIC INTOXICATION INPLUENCED BY HYPEETHYHOIDISII 

Theie are several mdications, which suggest the idea that hyperthyroid- 
ism might possibly be one of those unknown factors, which, under certain 
conditions, m individuals uncommonly sensitive for phenylcmchomme drugs, 
may cause a kind of “idiosyneiasy ” It is generally known that in expen- 
mental hypeithjroidism as well as m exophthalmic goiter there is a greatly 
mcreased sensitiieuess of the sympathetic neivous system We know on the 
othei hand, that phenj Icmehomnic drugs exhibit an analgesic, antipyretic 
and antiiheumatic action bj influencing certain nemous centers, which are 
inc^e coi relation nith the sympathetic nervous system 

111 Phosphorus poisoning levulose is more reaC- 
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The iollo^\lug txpenmeuls seem nuked to show th.it plieiu kintlionunc 
nitoMcation in annn.ils is m.ukedlv influenLed b} In jieithMoulism 

a Eighteen albino lati, weic In pcitln loidi/ed In tlnioid teeding in the 
eovuse ot eight d.ns The luninal lethal dose ot eiiuhoiihen ioi lats is 0 55 to 
0 65 gin pel kilogiam It was diminished In In peitln loidism (eontioiled 
by the piogiess of hod\ weight) to 015 to 0 40 gm pk 

h Thice (janua ia(js wen Inpeitlnioidi/id in the eoiiise ot sixteen d.ns 
b\ 11 injections ot tlnioxin (i/i oi mg each; Doses ot einehopheu ot 
0 4 gin pel kilogiam, conrsponding to about ot the lethal close* (Piiitli and 
Knh-'') piodnced enoinioiis tails ot the lectal tempi latiiie to less than 34° 
c Tluce labbiti weie In jieitln loidi/id be 6 injectiriis ot tlnioxiii (Vi oi 
Vi: mg tlnioxin each) in the coiiisc ot •-eeen d.ns Thee died .ittei hiniiig le- 
cened0 4giu pk einehopheu Mibeiitanemish ii about one-thud ot the noi- 
inal lethal close 

We ni.n le.iin lioiii the ioiegoing expt i inunits that the toruitii of iin- 
ihophcn n (Iciidcdhi iiUKastd hi/ '.iniidlani ous In/pi i iJnj) oid}:>in 

i\ DiiPisiox ot ^nI'^Tl tt-. ixro 1 LI vrix ixtivLxenDin cimiioiuen' 

The leading idea ot oiii tin then iinestigatioiis Iie.iiiiig on tlie niechaiiisni 
ot phcinleinchoiiinic lutoxieation was a si/s/iniiK/n sfiidt; o} lolloidal c/niiic/cs 
indmcd by tin phcnyhinihomnu anion AVe biiran with the stiuh ot the dit- 
fusiou ot clvcstutts into gel.itin as influeneecl be the pieseiiee ot einehopheu 
K lu alike' at the nieclic.il clinie ot Dingscli (ll.ille .i S') obsemd an 
mcieased passage ot cosin sodium tioni seiiini into gel.itin m picseiicc ot a 
small cpiantitc ot atophaii and he tonsukied this plienoniciion .is analogous 
to the mcieased passage ot eosin into bile owing to llie ingestion ot atophan 
into the Ining oiganism 

a A hot 10 pel cent solution ot pniest yichitm was ponied into test tubes 
and allowed to soliditc A watei solution ot eosm 0 05 pei cent, containing 
0, 0 5 1 0, 2 0 pel edit ot pliein kinchoninic aeid (as sodium siltl was placed 
ocei the solidified jelh and the pioecss ot the dittusion ot the chestutt ob- 
seiced and measuied 
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Theie was a ucll maiked inocasr ni ihe path of diffusion (Difiiisionsueg) 
caused by the piesencc of thr phemdcinchoninic union 

b The expeiiinent was lepeated with eosm (0 05 pei cent) and neutnl 
led (0 05 pel cent) and \aiiecl in such a ciav that the phene Icmclionime .aiuon 
was eithei contained m the eoloi solution oi m the solidified lelh itselt The 
leaction of the solution of cmehoplun sodium was stiietlj eontioiled in new 
of its leaction and found to be piacticalh neuti il to litmus The lesult wds 

the same as in a 
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C DittiiMou ot MKliinn sulplioi.uhgotaU (0 0123 pu cent solution iii Matci) 
into 10 pel cent gcl.itm The (ht^tiill -olution (a) without addition, (h) con- 
taining cinchophcu sodium 1 pm cent, (c) containing sodium gbcocholate 1 
pel cent, and (d) containing sodium sahcclatc 1 pei cent Tlie glj cocholate 
was used as a t\pe ot a snh-,tanci fxhibiting a high suitacc cneigc The 
celocitc ot dirtusion was maikcdh incita->td onh h\ the piesencc ot ^thc 
phenjlcinchoninic salt, hut not hv the salicclatc, noi bj the ghcocholatc The 
path ot diftusion (Diftusionsweg) uuasuied attci tom dajs at looni tenipeia- 
tme wa-, in (a) 10 mm , (b) IbVg mm , (c) lOV. mm , and (d) llVg mm 


COXC LI SION 

Diftusion ot cmtaiu cUcstufts (eosm, ncutial-ied sodium sulphoiiidigo- 
tate) into gelatin is maikfdli inciea'icd be the pie'^cncc ot the phcnjlcincho- 
nmic anion Tins plienonieuon doe^ not seem to be due to changes in surface 
tension, but probablj to colloidal changes m piotein molecules 

\ SWEUlNO OF CjLI S.TIN- ISFICLNCLDI'Y I 1IEN\ 1 C INC ITONIXIC VNION'^ 

t 

A 10 per cent gelatin solution was allowed to soUditi in a cr\=t illuatioii disb After 
cooling small cylinders of about 2 cm bcigbt were punched witli a cork borer and weighed in 
small closed weighing bottles Then the gelatin cvlindcrs were allowed to stand for twenty 
hours in contact with either (i 9 per cent sodium thloridc solution or with ph\sioIogic sahne 


containing 10 per 
established 

eent 

ot sodium < im Iioniii itc 

The percentage increase in 

weight was 

Plusiologic saline 

as such 

1 S019 gm 
13991 

1 SOOO gm 
1 2697 


1 3001 gm 
0 9481 

Pliesiologie 

sahiic 

(oiitaimng eintliopheii 

0 4928 

1 8964 

1 2225 

0 5303 

-38% 

2 0674 

1 3408 

1 8003 

1 1995 

0 3520 

-37% 

18445 

1 2228 




0 6739 
-58% 

0 7266 
-54% 

0 6008 0 6217 

-50 % -51%; 


Iht percent ige inert ise by swtlliug theretorc was in the idii siologic saline 36 to 38 
per cent, in the physiologic saline eontainiiig m addition 10 per cent ot cinthophcn as sodium 
salt, 50 to 5S per cent, though the osmotic pressure ot the latter, counteracting the sweUino-, 
w IS considtrabK increased bi, the presence ot the salt ot pheiulcincliomnic atid 


B 


In a further e'Lperimtut we used a method, ciohe-d by a Japaue:e author (Torntta?), 
whuh his the adiaiitagt ot grcit simplicity A hot 10 per cent gelatin solution is allowed 
to soliditi 111 a try stalliz itioii dish ot about 12 em in di imeter with Hat bottom and 
Iilmdr.e walls Vtter cooling 30 e e ot the tlmd, which is to be eeammtd, irc poured in 
tlio crest illiz.itioii dish, wliieli then is closed be i eoecr lu order to aeoid eeaporation From 
tunc to tiiiu the tlmd is poured off in i grnluiud celindcr ind measured The dccrc ise in 


I cho,?''siTts‘ eUiW bulnTro\?.c‘‘ie >-boratoo of 
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its volume, indicating the intake of llnid bj the swelbng giHtin, is a relatiie index of the 
intensitj of swelling Wo used (a) NaCl 0 9 per cent and (b) l!faCl 0 9 per cent, containing 
1 per cent of the sodium salt of cinchophen The intake of fluid bj the gelatin nas also in 
tins case markedly increased bv the presence of the phenjlcinchoninic salt 

C 

We performed seieral expermicnts in which, instead of gelatin, the swelling of frogs’ 
muscles was studied We used both the excised musculi gastrocneraii ot a decapitated frog 
for each experiment and control, rcmoiing the adherent fluid caretully bj hardened filter 
paper and weighing them accuratelj in closed wide mouthed weighing bottles But we could 
not establish a marked difference caused bj the presence of the phenjlcinchoninic anion 
This failure maj be duo to the gradual dcxelopment of lactic acid from lactacidogen within the 
muscle As lactic acid grcatlj increases the swelling of proteins, the effect of the phenyl 
cinchoninio anion on swelling seems to ha\e been m isked bj the superposition of this dom 
mating factor 

COXCLUSlOX 

The siielling of gelatin in 0 9 pei cent sodium chloiide solution is math 
cdly met eased hy the piesencc of the phcnylciiichonviio anion 

VI THE SPONTVXEOUS CO VGULuVTIOX OP TISSUE PROTEIX SOLUTIONS IXCRIhtSED BY 
PHEXYLCIXCnONIXIC VXD SALICVLTC VXIOX 

More than thutj^-five jeais ago one of ns (Purth®) based on the earliei 
experiments of W Knhne (1864-) and W D Halliburton (1888) studied in 
P Hofmeistei’s laboiatoiy the spontaneous coagulation of the muscle pro- 
teins myosin and myogen and he thought that it pioceeds aceoiding to the 
scheme 

Myosin (coagul point 46-51°) Myogen (coagul point 55-65°) 

I 

i soluble Myogenfibnn (coagul 

I point 30-40°) 

Myosinfibrm ifyogenfibim 

In fuithei leseaiches, beaiing on the inteiaction of ceitain poisons on 
the muscle pioteins and their alleged mfluence on muscular ngidity'® he 
obsei'ved, that some of these poisons gieatlv inei eased the spontaneous coagu- 
lation of myosin and myogen The fact, that seveial of these drugs (sodium 
salicylate, antipynn, quinine and cmehonin) are known as antipyretic and 
analgesic agents, gave us the idea to study the influence of the pheiujlcincho- 
ninic anion on the spontaneous coagulation of tissue pioteins 

A Muscle Plasma — ^^Muscle plasma was piepaied bv suspending ^ kilo 
gram of hashed bovine muscles m % liter of physiologic saline and allowed 
to stand ovenught To samples of the filtered plasma were added equal 
parts of (a) NaCl 5 per cent, (b) emchopheri sodium 5 per cent and (e) sodium 
salicylate 5 pei cent (a) remained unchanged foi more than one day and it 
was not before the second day, that a precipitate settled, (b) remained un- 
changed for one hour , after two hours there was a dense turbidity, which 
slowly after three days settled as a iieh precipitate, (c) m the salicylate- 
contaming samples there was a dense turbidity already after fifteen minutes 
and a rich precipitate settled in the course of the first day 
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ilj'osm dud ^Mjogeu weie sepaiated horn the bulk of the muscle plasma, 
the first by addition of iVi volume of satuiated ammonium sulphate solu- 
tion, the second by complete saturation with the same salt The myosin and 
myogen precipitates weie redissolved in watei and the solutions of the pio- 
tems tieated in the same manner as descnbed for muscle plasma a, b, c 
ilyosin (a) remained clear foi one daj , (b) the cinchophen test began to 
become tuibid after two hours, (e) contained an opaque turbidity aliead\ 
after one hour Myogen (a) was unchanged after one hour and after one 
day there was only a poor precipitate, (b) and (c) settled to bulky precipi- 
tates already m the course of one houi 

There was no doubt, that the spontaneous coarjulaiion of muscle plasma 
and its piotein constituents is (ireatly mo eased hy phenylcmchonmic acid 

B Liho Plasma— In quite the same mannei a “plasma” wms prepared 
from hashed calfs-liver The result was analogous 

C Ifintmol Effectiie Quantity of Cinchophen — a ihogon solution, added with the 
equal bulk of cinchophen sodium solution, varying in their concentrations from 5 per cent 
down to 0 01 per cent After five hours the samples, containing 5 to 0 2 per cent cinchophen, 
were decidedly turbid, the 0 1 to 0 01 per cent samples remained unaltered 

b Muscle plasma, comparison of the efficiency of the phenylcinchoninic and salicylic 
anion, dilutions varying between 5 and 0 01 per cent 

Cinchophen Na senes After one day the samples containing 15 to 0 3 per cent 
showed increased turbidity The samples 5 to 2 per cent no turbidity There was a reverse 
action, the precipitates being redissolved in an eveess of the precipitant 

Sodium sahcylate senes After one day there was a dense turbidity m the samples 
with 5 to 1% per cent, sbght turbidity in the samples with 1 per cent and 0 5 per cent 
The samples with 0 4 to 0 01 per cent showed no more turbidity than the control samples 
without salicylate 

c Liver Plasma — Senes of 15 samples, containing 2 5 to 0 005 per cent cinchophen 
sodium. There was an immediate, voluminous precipitation in the samples with 2 5 to 0 5 
per cent There was an immediate turbidity in the samples with 0 25 and 0 20 per cent 
In the sample with 0 15 per cent cinchophen there was an opacity after half an hour The 
senes were placed in the incubator (40°) for three hours, whereas the control samples, eon 
taimng no cinchophen, remained unchanged, there were decreasing precipitates in all the 
samples, even in those samples, which only contained 0 010 and 0 005 per cent of cinchophen 

D Buffer Solution Senes With the Sodium Salts of Phenylcmchonmic and Scdicylic 
■dcid — It seemed to us important, to establish, how far the spontaneous coagulation of tissue 
protems by the phenylcinchoninic and salicylic amon is influenced by the acidity of the 
medium It is generally known, that the coagulation of proteins is increased mostly by m 
creasing the acidity of the substrate A senes of phosphate buffer solutions was prepared 
according to P Eona’sn prescription bv mixing m/15 solutions of KHPO, and Na,HPO, 2H,0 
in adequate proportions The Pn of the resulting buffer solution was adequate to (alkaline 
end) 8 3 to 4 5 (acid end of senes) 

It hecaine evident, that the spontaneous coagulation of muscle plasma is 
gieathj mci eased by the piesence of both the phenijlcmchoninic and the sali- 
cylic anion and that this effect mo eases with the acidity of the medium 

E Situation of the phenylcmchonmic and salicylic anion^ m the Hofmeistei 
senes It is known, that the efficiency of neutral salts in precipitating (salt- 
tng ou t) proteins is an additue function of their anions and kation.s,°whicb, 

dlhcnunll' b>'^n*^\\‘uh^o\’m'(I.^lIoUl"7tschr°"8 Hofmeister scries wns 
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actoitliiig to tills Cluahtc, inn be aiianjittl into scius (ilotnieistci ’s stiies) 
R Hobei and othei anthois li.ne shown tli.it tliose anions winch m an acid 
niedinm aie the most elticient ones aie the least ethcient in an alkaline ine- 
duim Those anions, such .is the iodide .inion ,iiul tlie snlpliocc auicle .inioii 
which aie.ith incie.ise the piecipitation (dch\ diatnm) ot pioteiiis in .111 .icicI 
medium pioduce the contiaic ettect (incieased sw elliiiy <iiul soliibilitc ) 111 an 
alkaline medium Ilotnieistci ’s anionic scues (tin siicnssion ol anions in an 
.it'id medium is nicsth but not quite unitoiinK iiiristciid as Lk\S > I > MO 
> Ri > 01 > Acetate > SO, > Taiti de > Oiti itc > F) is width icspon 
sible toi main plnsiolopie and clicinic.il plienonieim in then deiiendenci on 
the ]nescnce ot ceit.un .inioiis On .iccount ot the jiln siolojiic and pliaima- 
colcfiu inipoit.iiice ot these t.icts it seemed intciestin<r to asceitain, what 
jdace in the Ilolnieistei seiics m.n be due to the pliein Icinchoiunic .nul sali- 
cchc anions 

We m.n conclude tiom otii e\p<nmcnts on muscle jil.isma .ind buJteied 
sclutious ot muscle pioteiiis that tlie phein Icnichoinine .is well as the sali- 
cclic anion aie to be pkiced bejond the ind ol llotimistii’s .inionie senes 

Phein Icinclionimc aiuoin ^ ('XS' > P > \() ' 

^aIle^hc acid ) ^ " 

Ihii! uiocasc flic •\l)Oltt(lluoll‘^ muqulat on (ihhiidiiition) oj tisMii piotiiH'' 
mo>c iiifeiii>it'c!i/ <un than flu sulphoi iihiikU ami lodah aittoii pioi'idtd find 
flic icacfion is diqlifUi and The aitihcial solutions ot tissue piotcms aie 
alw.ns sli'ilith acid owni-i: to the pieseiice ot lactic acid and then 011 the 
contian will induce swclliim (iiicn.ised Indi.ition) ot tissue pioteins jiio 
Aided timt the leactioii is iieutial 01 sli^hth alkaline 

We theietoie m.n possible undeistaiid tlu nipclianism ot the lesion ot 
Inei cells be phene Iciuchoninic* diujis tiom the pi int ot new ot colloidal 
cliemistie Tlieie m.n be mcie.ised swelim<r ot tlu cells in the state ot iioi- 
mal neutialite Xo doubt that tlic nuieascd swellmj' bieond a eeitain limit 
c.m lupue the noiiual cell tuiictioiis It dots not seem een piobable that 
unclei the conditions ot lite the Inei cells m.n ceei beconu decidedh aeid 
Rut if owiii" to am putlu)lo<;ic incidence this mi>rht lealh happen the 
piesence of the pliem Iciuclioninic anion could possible induce nu leased 
giegatiou ot piotem p.uticlis coagulation and neeiosis t 


eiT I^CUEVSLD SPONTVNLOtS COVC.Cl V I ION Ol- IKOllIN --011 HONS 1 KCni MlRe OL -- 
TISSCES B\ niENM CINC'llOMMC '-Alls VM> Ue OfllUS AMUnKEriCs 


The luoteins ot neiAons tissues weie hist acciuateh studied bi AY D 
Ilalhbui ton 

We piepaieci an extiact tiom 250 gm ot hiule minced c.dts’ biaiu with 
oOO c c ot plnsiologie saline alloAAiug the suspension to stand OAeniiglit aid 


•For instanci, precipitation of piotein-- ind of Iccitliin swellins of sH Ufn “jni 
!n,iiiohM° iriHabilit\ of niu^clo and nersc^i electi ic cun ents CBrciaiold * > 

tensit\ of ciliar\ motion Iibeiation of phcsphoiii, acid from I ictacidoo<-n otc (Btchlioi 
Hoher EnibtJGn ond Lclin'iitz' ) ni. .-»* 

^The doimmtins imoortance ot the reaction of ll\ins tnaues 1'lt’ i'^t/ ^eft ^in 
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centuhio.n.^ the stiA.ued tu.hul soiutum Th.s solution Mas sat m. tc I m 1 
ammonium sulphate tlu picc.pitate ot pu.teins collected oii a iokkd hltt 
rapei, icdi-sohed in about 20 cc ot ual.i and hlt.icd a|>ain SamiiUs ot 
y. cc ot the lesultm-r deal ^elto\\ solution mchc tiansteiicd into small test 
tubes and added nitli the ciiual bullv ot m/15 sodium btii/oate, sodium sah- 
cjldtc sodium salt ot cinchophen sodium ben/oate ot catleine, hi diochloiati 
o£ (pii’nine, antip) mie and m dO solution ol In diochloiate ot iiioiphia Attei 
halt an lioui piecipitates had settled in the cmcimpiieii and quinine^ tests, 
and tlicie uas a slijiht tiubiditi in the salieilatc test, the otliei tests iieie 
unchanged The next dai the ben/oate, cafteine, and iiioiphia tests weie still 
imalteied, tlieie neie opaque tuihidities in tlie salicilate test and aiitipMine 
test This expeiimeiit m<is lepeated Mitli the iiddition ot phosphate buftei 
sflutions 

"We peifoimed nunieious seiies ot c' pe^iiim. iits ot the same t^ pe and came 
to the folloM lug conclusion »Si\ subst(inees used as antips letics, analgesics, 
and aiitiiheumatics (pliein Icinchoiiiiiic and salicilic aiiioii, fpiinine, aiitip>iine, 
phenocoll aiiel melubiiiiT ueie foiiiul to aecileiatc the spontaneous coagula- 
tion ot solutions ot the pioteiiis ot ncieous tnsues, ot the muscle and the Inei 
The fust two agents appealed to be ^tipciioi to the othei substances in this 
lespect It will lequiie iiiiuieioiis tuithei expeiiments to show the efficienci 
01 noiiefficienci ot othei aiitipj letics and to establish dehnitch the sequence 
and 01 del of then lelatiie quautitatiic cfficienci ti om tins special point ot 
iiewq which iiiai ot couisc be gicatlj alteied by accidental factois and bA 
blight changes in the tiue aciditi ot the bohitions (Ph) But the ioitgomg 
expeiiments seem sufficient toi making it piobable that some changes in the 
colloidal state ot the pioteins ot certain neiioub ccnteis (incieased oi de- 
cieased swelling) maj plaj a pait in the phaimacologic and physiologic be- 
havioi ot these and lelated substances As the leaction in the Ining tissues 
IS consideied to be iieutial oi slightly alkaline, we should lathei believe in an 
incieased than in a decreased hydration, manitestiiig itself in the slightly acid 
medium ot tissue extracts 

It was only lecently that we learned to know" the new nupoitant imesti- 
gations ot Banciofp-’ and his associates (Rutalei, Richter) at Cornell Unnei- 
bitj on the lelation ot swelling ot ceicbial colloids to naicosis and the action 
of analgesic dings Sodium tliiocianate, which was chosen because it pep- 
tizes piotein stiongly and stands at the head of the hotiopic senes ot amons, 
was supposed to antagonize moiphine Sodium tartiate, which stands at the 
opposite side of the senes was claimed to sxnergize iiioiphine Ovei coagula- 
tion ot brain colloids wa^ made le^poiwihk toi manic depiessue insamti, ovei- 
pepti/ation toi stnpoions catatonia 

5 Vi hope soon to communicate tnitlui icseaiches dealing with the mtei- 

iclition between colloidal changes pioduced In analgesics and antimieties 
and th en toxicologic behanoi ^TOienes 

t'f 1 \wiUr Mihil)!,. sub tim. irHt. \ to p\ r iniKlon 
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1 A new tiinctioudl Iivei test beaiing an aiomatmia (Furtli and SehoU), 
was applied to the study of pheuylcmthomnic intoxication in animals This 
test IS based on the sepaiation of ceitaiu phenolic uiiiiai-j substances, jielding 
the million 1 eaction In oue case ot subacute phenylcmchoninic poisomng and 
in 6 cases of subacute and acute intoxication in labbits with the ethjd ester 
of p-iPethj Iphenylcinchoninie acid (Toljsm), theie was no aromatuiia, which 
if piesent would have indicated a seveie injuiy ot the livei Theie only was 
aiomatmia in a case of subacute pheuj leinchoniiHc poisonmg combined with 
hypei thyroidization 

2 In view of the alleged possibility of detoxication of phenj Icinchoninic 
acid by a diet abundant m eaibohydiates, some expeiiments weie perfoimed 
in albino lats thfe minimal lethal dose in acute intoxication was neailv the 
same, whethei the diet was iich in caibohj diates oi entiielj fiee fiom them 
(But the negative outcome of these expeiiments does not piove aiij tiling for 
delayed intoxication in human beings ) 

3 The toxicitj ot phenylcmchoninic acid ioi albino lats, guinea pigs, and 
labbits was maikedly inci eased m association with hj*peithyioidism The 
featuies of phenylcinchommc intoxication are dominated by the in- 
juiy of ceitain nervous centeis, which peihaps piimaiilj may be due to 
colloidal changes 

4 This view is suppoited by the fact that the diftiision ot ceitain dve- 
stufts into gelatin is maikedly incieased bj the inescnce of the plienylcineho- 
ninic anion 

5 The swellmg of gelatin m physiologic saline solution is maikedly in- 
cieased by the pieseuce ot phenyleinchouinic amon 

6 It seemed inteiestmg to establish the position ot the phenylcmchoninic 
amon m Hofmeistei ’s aniomc senes, w hich are know n to play an important 
part not only m colloidal chemistiy, but also in many phy siologic and patho- 
logic phenomena The phenylcmchoninic as well as the salicy'bc anion (R 
Willheim) are to be placed beyond the end of the senes 


Phenylcinchommc amon ) 
Saheylic amon / 


> CNS' > r > NO/ 


These obseiwations may possibly contiibute to undeistand the fact, that an 
abuse of phenylcinchommc drugs can mduee in piedisposed mdividuals col- 
loidal changes in the liver cells, peihaps beginning as slight cloudy swelhng 
and (in some exceptional and unfortunate cases) endmg in a yellow atiophv 
of the livei 

7 Besides the phenylcinchommc and salicylic amon seveial substances, 
used as antipyretics, analgesics, and antuheumatics (quinine, antipyrme, plie- 
nocoU, melubian) pioved to aeceleiate the spontaneous coagulation of pio- 
tein solutions, lesulting from biam, muscle, and hvei It seems piobable, that 
some changes m the colloidal state (degiee of sicelling) of the pioteins, huMing 
lip ceitam neiions centeis, may play a pait m the physiologic and pharmaco- 
lomc behavior of these and related substances 
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A NOTE ON THE TREATilENT OP EXPERDIENTAL STREPTO- 
COCCUS SIENINOITIS OP RABBITS WITH 
BACTERIOPHAGE*! 


JoH8r A KoLytER, il D , and Anna Rule, Philadelphia, Pa 


T heoretically at least the treatment of suppuiative meningitis with 
bacteriophage would appeal to offei a hopeful field, for the clinical trial 
of this type of therapy, since it would appeal possible to mtioduce sufficient 
amounts into the suhaiachanoid space to produce eithei lysis or the promotion 
of phagocytosis mth special refeience to the tieatment of staphylococcus pneu- 
mococcus and streptococcus meningitis 

We aie indebted to Di BP Stout of San Antonio, Texas, foi suggesting 
this investigation on the possibilities of bacteriophage theiapy in experimental 
meningitis and especially bv subcutaneous and intiayenoms loutes of admin- 
istration, in view of his report on the recoiem- of a case of staphylococcus 
cavernous smus thrombosis under this method of treatment ^ 


Fortunately our colleague, Jliss Claia Kast, was able to pioduee a miulent 
bactexiophage for oui strain ot hemoljtic streptococcus employed for several 
yeai-s m the pioduetiou of a lapidh fatal type of meningitis in labbits by 
intiacisternal inoculation So fai, howexer, me have not been able to produce 
I Mrnl ent phage for oui strain of T-stjc I pneumococcus likewise employed for 
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se\eial Acais m the inoduetioii oi inmimococcub mumigiti-i ot moiikejt,, dogb, 
and i.ibbit'5 Oiu (>\j)enments, tlHictoie, iuut been couhutd to the bacteiio- 
phage tKatmcnt of cxpoumeiital stuploioctns meningitis oi i ibbits 

In these animals the icsultiiig intectioii is \lii lapidh latal and extitinelj 
diftieult to eoiitiol Foi example, the mtiaeisteuial nijeetiou ot 0 5 ec ot a 
1 10 dilution ot twenti-ioui-lioiu gliuosc biain hmmoiie bioth eidtiue some 
limes tailed to pioeliui meniimitis altogethen wheuas the injeetion ot a 1 5 
elilution ])iodueed a seeeie ]nuvileiit iiu nnmitis eeith septieemia ending tatalh 
in eiglit to ten honis As a eineial lule* the labbits weie theietoie iiioeulated 
Mith 1 b to 1 S dilutions and the lesnltnui: luenuuiitis was usualh latal Mithin 
tuenitA-fom houis In a tew iiistaiieis, houeiei, iiiitieated lontiols uiteetcd 
with these amounts ot uiUuie svueutd nulehmteh, so that it was neeessan to 
inelude a numbei ot coiitiols in eaili expciimeiit and to exeliide the lesults 
unless all untu'ateel eontiols siueumbid to the iiiteetioii 

Tuxilnient was stalled eight houis ittei iiitiausteiiial iiioeiilatioii when 
the animals ])iisentetl the scene cbissiexil signs oi diftuse siiiipuiatne iiien- 
iiigitis with piuuleiit eeic^biospiiial lluids 

With some cistcinal diainage was coiidiicJid about eitii tweho houis and 
the stieptoeoceus baeteiiophage ui)i( ted iiitiac isteiiialh in dose ot 0 5 to 0 To e e 
pen labbit (appioxim itch 0 2 to 0 4 c e pen kilogi im oi weight) None sui- 
M\ed and death usualh oeeuiud m loite eiglit houis attei tieatiiieiit was in- 
stituted as shown iii the lesults ot .in cxiieiinicnt summaii/ed in Tabic I 
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With otheis eisteiiial dianiage oiiK was eondueted eeeic twehe houis 
along with the injection ot 1 0 e e of baeti'iiopbage into each common eaiotid 
aiteii coiiLsponding to the \eii huge dose ot ibout 1 0 ce pei lalogiam With 
,ibout 30 pel emit ot animals ieeo\ei\ followed the second oi thud injection 
and iiKlieating that nitiacaiotirl injeetions weio miieh moie ettoetiee than in- 
tiaeistcuial injections (see Table I) 

Otheis still weie gnen a eisteinal dianiage enen tweho houis along witJi 
an intiaeisteinal . ijcction ot buteiiophagc in dose of 0 2 to 04 t c pei lalo 
aiam and an injeetiou ot ippioximateh 10 cc into each common eaiotid 
aiteij P<^i kilogiam Fiom 30 to 40 pci cent ot inimals sinencd ludefimteh 
(see Table 1), so that this method oi ticatment gne the best lesuIts 
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The itsults, tlicutoii ,iu not without i ULoui.ii,'(-mtiit and iiaiticulailj 
cistcinal di iiinitSL (omhinid with lutiansleiiia' and iiitiatatotid iu]cetions ot 
bacteiiojihaije t\ii' twihe houis So tai tlu intiai iiotid iii](_ttions ha\c been 
mobt eftoctue uutoitunati 1 \ sulieiitaiuous and iiitiaeenous in]cctions ha\c not 
Melded similai lesults in tin tew t\pii inn iits tondin ted uji to tlu pusent tinu 
bmallei doses ha\e likewise tided to Mild similai lesults but this is I.iit,'eh a 
niattci ot coiuiutiation ot Miulent baeti iioiiha^e m the hlti.ites 

The time iniuiud and dilficultus txpiiiiiuid in the piepaiation ot autofi- 
enous sticptoeoieiis h utciioiiha^c toi tin tieatment ot ineiiiiisitis ot human 
Ixintis mas militati aje iinst the applnation ot this t\pe ot tieatment m stiep- 
toeoeeus mininmtis ot otitie oi othei ou"!!! but the lesults, so tai, mdieate 
the possibilities and meiit siiious eonsideiation in the maiiaitenient ot diftuse 
septie sticptoeoeeus menin"itis in \iew of the evtieineh hi'^li moitahte of this 
nifeetion As picxioush stated, we ha\e not so fai sueecedeel in piodueing 
sufheieuth Miulent haeteiiophai'e ten the difteimt seiologie tepes ot pneumo- 
coeei and no expeiiments ha\e as eet hetii made with iiieiiiiigoeoeei The com- 
paiatiee ease ot piepaiation ot baetciiopham loi stajiln loeoeei, lioweeei, cieath 
eiieouiages the elinieal tiial ot this tepe of tlieiain in staplnloeoeeus meii- 
ni'gitis 

se MAI \R\ 


1 Cisteinal diainagc wutli iiitiaeisteinal in 3 eetions ot baeteiiopliaue ha\e 
been inefteeme m the tieatment ot eeeeie lapielh fatal diftuse stieptoeoeeies 
meningitis with septicemia ot lahbits 

2 Cisienial diainage along with iiitiaeaiotid in]ietions of baeteiiopha"e 
lia\e icsulted in the ieeo\ci-A ot about 30 pci cent of animals 

3 f'lstenial diainagc watli intiaeistenial and intiacaiotid injeetions of 
stieptoeoeeus baeteiiophage ha\( lesulted in the leeoAciA of 30 to 40 pei eeiit 
ot animals, and it would appeal that this method of tieatment is woithj of 
tiidl in the tieatment ot diftuse stieotoeoeeus meningitis of human hem^s 
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SP0NTAM<10US CARDIAC RUPTURE IX THE INSANE* 


A Report oe Six C vsest 


Harold L Stlw vut, il D , Phil vdli phi v. Pa , axd H vmblea C E vtox, M D 

W VRREV, P \ 


S IX cases ot spontaneous luptme ot the heait, occumng among 3257 dccatbs 
and S40 autopsies in a hospital ioi the insane, present an uuusuallj’’ high 
incidence of this diamatie fatalitj Oppoitunitj was talceu for obsenations on 
associated chinges, ot which theie is a dcaith ui ninth of the liteiatuie on this 
subject 

REPORT 01 evSES 


CtSE 1 — J L, I ^^hltc'■ mm, ngiil sictj four, Ind bein in inmate of the hoapital ten 
icars because of akobolie demcutia, Inperteusiou, and penphet il \ iseular sekrosis There 
was museular %yi ihness wath tremor and numbnesa ot the right side of the lice uid the 
right am and leg, enlargement of the lioirt with muffling ot the sounds The urine had a 
fi.\od Ion specihe gririti ind contained albumin On Xovcmbtr 22, 192", nbik performing 
his usinl light tasks in the hospital bakerj, lie w liked across the room, reached upw ird tor 
lus i oat and fell forw ird dead 


Postmortem Fxanxinatwn — The pencirdial sac was eompletek distended with par 
tiallj clotted blood The heart (Fig 1), weighing 590 gm , was elongated, lirmh contracted, 
and mhltratcd wath subepieardi il fit On the interior surface or the lett rentnclo, a buear 
ragged tear me isurmg o bi 20 mm roiighh par lUeled tlie long axis It 1 ij 20 mm lateral 
to the anterior longitudinil sulcus and 35 mm abo\e the tip of the apex In its center a 
small round openuig admitted i probe direetlv and without resist mee into the loft eentriele 
The inner aspect of the rupture appeared to the left ind just below the origin ot the 
anterior papillary muscle and the cudoeardium ibout it wis eo\ored with thin red thrombi 
The cut surtico of the myocardium yias pale ind stnaked yvith fine white markings The 
left veutrieular yvall w is unitorm m thiekucss uid mcisured IS mm , the right, S mm The 
yalyo rings wore dilated The chord lo teudinae and tips ot the papillarr museks yrerc firm, 
thickened, and gray The coronary arteries yvetc rigid and atheromatous, and their lumiiia 
yvere irregularly duniiushed The loyver halt ot the anterior dcseeudiug branch and the 
circumflex, as it turned right, yyas complctelx occluded by red thrombi Other findings 
yvero chrome nephritis (together the kidneys yveighed 100 gm ) and eoniplete degeneritioii 
of tho right cerebellar hemisphere 

Sxstologio Examimition — The eorouarj irtenosckrosis y\as m irked and the thrombosis 
yvas recent A moderate pcnyaseulir fibrosis y\as obsened in all the mjoeardial sections 
Thera yvas extensiye anemic infarehoii ot the myocardium ot tho left yentncle involviiig 
the entire wall, at the site ot the rupture and in tho adjacent portion tliose muscle fibers 
Ijiug next to the eudoeardmm There wis no myocardial inflammatory exudate, no attempt 
at orgamtatioii nor any pericarditis The endocardium about the rupture was covered 
with fresh thrombi 


•From the Pathological Departments of the Jetteison Afcdical Collegu and Hospital and 
of the "Warren State Hospital aided b\ Uie Martin Research Fund 

cfse^°«sedTthrbaS\lL”epoH Including records of deaths and of autopsies 
are fiom the Wanen State Hospital 
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e\hE 2—n S, 1 \\lutL mill, 'igcd iLiLiilj li\c, ins m thi, hospital the third time be 
cause of a p-iraiioiac condition and arteriosclerosis One morning (Feb 2J, 1931) he iias 
seized Hath excruciating abdoniinil pain folloiicd bj nause i and lomiting During the 
afternoon the pain lessoned someiihat That night lomiting beeauic more frequent and at 
11 00 P It , he suddenlj died 

Postmortem Examination — The perieardial sie iias distended to its utmost capacit> 
with partiallj clotted blood The heart (Fig 2) neighed 410 gm , was elongated, flabby, 
and infiltrated with epieardial fat A jagged tear 2 bj 30 mm began at the tip of the 
apex and curied upward oier the interior surface of the left lentnele near to and roughlj 
parallel with the anterior longitudinal sulcus In its center was a small opening w-hich ad 
nutted a probe directlj and without resistance into the left xentricle Surrounding the 
tear was a globular aneurjsmal dilatation measuring 3 bj 40 bj 70 mm which was studded 
wath small hematomas Viewed from watliiii, the column le carnae were stretched and flat 
tened and the endocardium about the rupture was coiered with thin red thrombi There 
was infarction of the wall of the aneurismal dilatation, of the adjacent posterior porUon 
of the left rentricle and of the mtcricutricular septum The mjocardium away from the 
rupture was mottled with coarse red and fine white streaks The aortic nng was rigid 
and the mitral leaflets were covered wath small, firm, translucent nodules The distal two 
thirds of the anterior descending branch of the left coronar> artery, and the terminal 
branches of the circumflex were completelj occluded by red thrombi There was marked 
arteriosclerosis of both coronaries which began near their origins Measurements left 
lentncular waU away from rupture 20 mm, right, 5 mm The valves were aU dilated 
Generalized arteriosclerosis, anthracosis of the lungs, and passive congestion of the viscera 
were present 

^leroscopio Examination — There was recent thrombosis of the blood vessels, fresh on 
farction of the wall of the cardiac aneurysm and adjacent muscle with cardiac endo 
cardial thrombosis Throughout the remamder of the mjocardium there were interstitial 
and perivascular fibrosis and coronary arteriosclerosis The pericardium was umnvolved 


Case 3 — E G, a white woman, aged sixty six, was admitted to the hospital Feb 14, 
1931, because of a psychosis, senility, and neurosyphibs The Kahn reaction on the blood 
serum was positive on two occasions The heart was enlarged, the rhythm was irregular, and 
the blood pressure was 134/82 She became bedfast because of recurrent cardiac pain 
which radiated to the shoulders and was associated with circulatory collapse She died 
suddenly in one of these attacks two weeks later (May 17, 1931) 

Postmortem Examination — The pericardial sac was greatly distended with partially 
clotted blood The heart (Fig 3) was short, wide, moderately infiltrated with fat and 
weighed 440 gm A mottled infarcted, globular aneurysmal dilatation measuring 7 by 40 
by 55 mm occupied the midportion of the posterolateral border of the left ventricle In its 
center was a smooth, small, round hole, which exuded blood on pressure With difficulty a 
small probe was passed obhquely downward into the left ventricle where it appeared be 
tween the origms of the papillary muscles Covering the endocardium about its inner aspect 
was a thin, easily detached thrombus There was coarse brownish red and fine white streak 
mg of the myocardium A few firm translucent nodules occupied the free margins of the 
mitral leaflets Jleasurements wall of left ventricle away from rupture 30 mm right 
veutnclo 7 mm Tlie valves were dilated The chordae tendinae and tips of the papillary 
muscles were thickened, gray, and rigid The openings of the coronary arteries vvere par 
tially obstructed by hyalinized aortic plicqucs and puckered scars The circumflex branch 
whidi ran directly into the infarcted irea, tlie distal half of the left descending, and the 
right coronary artcrv just proximal to its bifurcation, were completely occluded by red and 

mottled thrombi, some of which could not be dislodged There was marked generalized nrtpr.r. 
sclerosis oiierio 


Microscopic Eiaminaiioa.— The aorta showed mesaortitis In places the perivascular 
infiltrations of round cells were dense and sufficienth necrotic to suggest mibarv 
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Fis 1 — Heait Casu 1 A piobe has bn.n in:>Litcil irto the lupturi. which haa been &ee 

tinned 

Fig 2 — Heait Case 2 A section h been cut from the Uneai tear which lies near the 
aptx Note the aneuiwsnial dilatation about the lupturo and tho subepic iidial hematoims 

jrig 3 — Heait Cose 3 V probe has been hii^eitcl into tlie lupturc which his betn sec- 
tioned Xote the aneunsmal dilat ition and the hematoma 

jj'ig' 4 — Heart Case -1 A probe bis been insiited into tlie lupture Note the fiuxd 
appearance about the uipture and the aneinxsmal dilalaticn which sui rounds it 

5 — Heait Case o V piobt has been insfited into the luptuie Note the exttnsi\e 
subendocaiallal heinoiihaec 

6 — Heart Case o A dissection showing the couise of the teai and abo\t It tlie large 
subendocardial hemouhage On account of the tortuo&Itj of the ruptuie the section was made 
partlallj tangential to the muscle fibers 
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four kith, of the .oca. . Scct.o..u fro.,, tl.o .11 of the c .rd. k ...crv.... .1 d.l .1 ,t.o,. .on 
Msted of i,,rt,.lb org..„/c.V .ucrol.c mus.U r..\ l.lou.l .ell., „..,Io. . fes I.obW<st«, 

md {..goici.t 'll.erc ..... tl.... ...do. irdi.i lUro.ul.. ,ud diro.... p.ri. irdit.s Tlio ^oro.i'rj 
.rter... ..cr. ,rt.r.o..l.rotu lud so.... ...r. o..U.,Ud b. tl.romb. ...d old Th. 

-im.ll.r br..iili.', ...r. mliltritid ...tli i. i»i>1»h ' t.-, lud slio.ud Mibint.m .1 /ibros.s A ■, 0 . 
t.oi. tbroiigl. tl.e 1,... ot rujdur. .uoa.^Uil of tr.. ....\ U.u.oh /.il blood .xtciiUd mto 

th. .rc.K.s btt....u tl.e fri.id md ....roll, ,.>.im 1. libirs Sm iil iiifir.ts ... . .nous stag.s 
of r.i) iir ...r. si .ttirid .K..\liir. ... tli. lu'o. ..d.iii.i 

C\s.p 4 A[ K, i ..lute 111 ..., i};..l '.tt. tour, I. .d b.eii m i.iiii it. ot tli. liosiiit .1 li .If 

Ills lit. be. .use of d.m.i.ti. i.r.iox Pli.si. .11. lit \.us strong md ..goio.is md r.gul irlj 
d.d bird outiloor libor II. iiiiit ind to bi in good li. iltli iltliougli i blood iir.ssur. retd 
mg ot 178/ino ..IS ri.ord.d At 1 lb VM, lb. 10 1<H1, li. .omid imed of tlior .... V un 
.slii.li, be. lua. of luiguig. d.ni.ulti.s, ..iis not tli.rl. t. ill. it.d Hire, hours liter Ins 
ti.L ..IS uiiusuill. rudd. md Ins gut w is slow iiid 1 iboitd It 8 00 ..I he hid i 
s.\.io gcu.rih/cd lo.i.ulsioii an oiiiii mud b. uit.us. < . iiiosis Ife died t.\tiit} nnnutes 
liter without rtguuiiig toiisiious.iess 

Post.iioi (t III L/-(iiiiiii<ifioii — 1 h. i>.ri. irdi il i i.it. io.it iin.d 'lOO . t ot y.itiill. .lotted 
blood Th. heart (lig I) ...igh.d T'lO giu iiid .. is uiod.rit.lj iiifiltr itcd ...tli fit A 
linear tra.id n.d rigged t. n iii. isiirn.g 10 b\ dO uiu. o.i.ijii.d th. later .1 bord.r of tlu 
left .c.itri.l. It p irsll.kd the long i\is n.d idinilt.d i \>.obL ...tUout r.sistau.. dirc.tl. 
into the chaiubn ot th. left ..iitnik Th. h. irt wall sinrouiidiiig the tear bulged to 
form i mottled brownish red au.ur.smil dil .tatioii whi.h meisuied 3 b) 4'i b. T'l nun The 
per., .rd.iim .bout tins w is lo.irtd with tliiii . isiU d.ti.h.d fn ibk lu it.rnl ...tl. numerous 
h.matom IS bene itb The iiiiiir isii.it ot the ruiitinc aiiiiearid ;)Ust to th. left of tl.e base of 
the niterior papillar. muacl. n.d was surrouiitl.d b. tiiiii thrombi The musel. of the apex 
was coi.iplctoU rtiiliiid b. tough hbrous tissue wln.li was found iii lesser amounts through 
out the in.ocirdiuiu Both loioun. .items ..... itlici on. items n.d tin oiiemiig of the left 
w IS pirtialh obstru.tcd b. m lortu ]>li((iue Its b.anthts ...ic nimli thickcn.d and their 
lumin i diniinishcd at ni m. iioiiits The oreumllev branch wlii.h .in into the infareted 
irca w .3 .omiilctcl. thrombostd 20 uni. from its origin fh. left .cntn.ul.r wall awa. 
from the dilatation me isiu.d 21 luui , the light, 7 u.ni the nntr .1 leaflets n.d base of 
the aortic cusps w.ic thnk.u.d and ngid, and all th. .al.es ...re dil ited There was 
g.ntrah/cd a.terios.lerosis 

Ificroscopie Eruiiiiuufioii — the .hinges m the loita w.io eh ir i.t.iistu of a mild 
misiortitis and a marked dc g.iierati.e artenos.lerosis Th. .otoi.ir. arteries were at 
teriosdorotic, and in in. were comiikt.l. o.eluded b. tliionibi In a section through the 
aneurism il dil it itioii, th. pem irdium showed ch.uinc iiiflaimn itioii, the endocardium .. is 
• o.crcd with thioiiibi md th. iii.o. trdium .. is nifilti iti d with polyblasts, granulocytes, 
i.uiplnn.t.s, lud filiriu ill ill stages of iit< rosis Away from the infirct, interstitial niio 
I irdial fibrosis w is cxteiism Xo ..idmee of s. phibs w is found iii oth.i organs 


■'—I S, a wliite woodsinm, agtd se.eiit. six, w is referred fioin the county 
hoiiu, Mir.h 11, 1020, bi. ms. of s.iiilit., li.pommii and ilironii akoliolism ot long dun 
tioii There w is piriph.ril \ csmlir sikrosis, h.pirti nsioii and niutllmg of tin heirt sounds 
I ninl.sis lilood ihimistr. md tin blood W iss. ri.i mu and K ihii ria.tions disclosed nothing 
ibnoruii! lu eontiut.d i tiluih upptr nspiritor. tint mte.tion, ind two days liter 
"IS sii/ul with ixirmiitmg thoi i, u pin, whuh iidiiUd to th. arm md which subsided 
Shirpl. Withm m hour Almost mmudiitil. it w is followid b. deep i . inosis of the left 
soil ot the tue md chest, in mdilde hurt sounds, impalp ilde pulse, and imtonseiousiiess 
In 1 tew minutes ho w is dc id leb 24 1<H2 A di iguos.s of coron.r. oc.lus.on and in 
t niioii of the li( )rt with iiipture mis iii iiIl 


rxiunumfiitu Hn 
blood The he irt ( h i„ ) w is xluirt 
Hu \ Is, e r il ind pirietil li\ 
Until loroinr. irleriis were tortuous. 


pericireliil su loutuiied 'mU ec ot p irti ilh clotted 
md wuk mo, Until. mliltnUd with tit md weighed 
ersotth. p.u. irdmm ), resented i buttered ippeanm. 
r.„..l md itheromatous, md the right was eompktel. 
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thrombosed 20 mm from its origin The entire posterior leutriculnr aspeet of tlie heart 
presented a tarry mottling An extensile subepicardial hematoma otcupicd the left auricular 
ventneular grove File millimeters to the left of the midportiou of the posterior longitudinal 
sulcus was a smooth, round openuig 2 mm in diameter Alter lixation i probe inserted into 
this extended upiiard and inward 18 mm, and then turned sharply into the ehamber of 
the left ventricle Hire it appeired just inferior to the right border of the mitral orifice, 
as a slit like fracture in a columua eirnea itt lehcd to the nail ilong one side Below and 
to the left of it the interxentneular septum was infareted and bulged into the right xeutriele 
to form a small aneurysmal dilatation The endocardium ibout it w is covered with thin 
thrombi On section the myoeirdium immediateli surrounding the rupture was soft and 
mottled brownish red (Fig 6) , iway from it there was fine white streaking The inter 
ventricular septum and the line of insertion ot the tricuspid xaUe w is studded with sub 
endocardial hematomas The toriincii ovale was patent, admitted i probe 4 mni in diameter, 
but was well guarded bv a dense fibrous valve The fiec margins of the mitral leaflets 
were tluckcned and nodular All the valves were dilated The wall of the right ventricle 
measured 7 mm, of the left ventricle at the site of rupture S mm, ind away from the 
rupture 15 mm 

Microscopic Examination — The pericardium was covered with a fibrinous exudate which 
involved the areolar tissue about the base of the aorta There vv is marked coronary arterio 
sclerosis and the right was completely occluded bv a partially organized thrombus The 
myocardium about the rupture was converted into a pirtiallv organized infarct Chrome 
myocarditis with perivascular fibrosis was present in other parts 

Case 6 — B a wlute woman, aged sixty five years, was admitted to the hospital 
July 16, 1895, with chronic mama Some years before death she had been edematous, par 
tially paralyzed, aud suffered a fracture of the femur Dec 13, 1910, she was found dead 
in bed 

Eostviortcni Examination — The incomplete protocol recorded that the pericardial sac 
was filled with partially clotted blood The heart was hy pertrophied and dilated There 
was a slit in the myocardium 25 mm in length which communicated with the right ventricle 
Thrombi were found about the inner orifice of the rupture and also on the free margins ot 
the tricuspid leaflets About the base of the latter were calcific deposits 


COAIMENT 


Of these cases foui vveie males and two weie teniales Their ages laiiged 
between fifty-foui and seventy -six yeais, the aveiage being sixty^-seven The 
fii-st five were eneounteied by one of us (Eaton) in a senes of 140 loutine 
autopsies perioimed at the Waiien State Hospital betyyeen July' 1, 1927 and 
Peb 23, 1932, dniing yvhich peiiod theic yveie 691 deaths In the leeoids of 
2566 deaths and appioximatelv 700 autopsies betyyeen Jan 1, 1910 and July 1, 
1927, only one such case yvas found Since the files of the piotocols aie not 
entiiely complete, othei cases may' have oecuned Combining these figuies, 
theie yveie siv cases of spontaneous luptuie in 840 autopsies and 3257 deaths 
This IS in keeping yvith the expeiience of Beiesfoid and Bail of 31 eases in 
2374 autopsies (Tooting Beck Hospital foi mental and senile patients) and is 
shaiply eontiasted yvith that of otheis Kiumbhaai and Ciowell 7 cases in 
16 000 autopsies (Philadelphia Geneial Hospital) , Buckley 3 eases m 1330 
autopsies (Neyv Haven Hospital) , and C E de la Chapelle 20 eases m 15,059 
autopsies (BeUeyoie Hospital aud Medical Exannnei ’s Kecoids, New Yoik City) 
SyTilulis as a possible etiologic faetoi was noted in tyvo cases In Case 3 the 
pvidence was indisputable In Case 4 the partial obliteration about the origins 
of the coionaiy artenes and the histologic changes m the aorta weie suggestive 
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although similai pictiucs luve been desciibccl foi othci diseases (Pappcnlicimei 
and von Glabn, Moon and Stewait) The inculeuce of syphilis m spontaneous 
luptuie vanes fiom 4 5 pei cent (Levine and Blown) to 50 pei cent (Benson 
and Huntei) The lattei gioup consisted ot 14 luptuies out of 200 cases of 
fatal obstiuctive coionai^ aiteiy disease, 17 5 pei cent of which weic syphilitic 
In ceitain cases of luptuie wheie the patients aie known to have had the dis- 
ease, it appeals to play a niinoi lolc (Stewait), and when not combined with 
aitenoscleiosis, the cases fall into a youngei age gioup (Kiumbhaai and Cio- 
weU) The occupations of oui cases seem not to ha\e had any beainig although 
1 and 5 weie alcoholics 

Cases 1, 4, and 5 had aiteual hypei tension, 2 and 3 did not Peiipheial 
vasculai tluckening was maiked in 1, 3 and 5, but was not looked foi in the 
others All the patients weie imnates of an institution foi the insane The 
patient in Case 4 did haid laboi, and the patient in Case 1, although the victim 
of a piior paialysis, did light woik up to the day of death The otheis weie 
deeiepit and feeble In Case 1 death oceiiiied aftei the patient had wallced a 
shoit distance and leachcd upward The lemarning five patients died m bed, 
two in an attack of acute cardiac insufficienev, one with and the other immedi- 
ately following angina, one shortly after a convulsion which was preceded by 
angina, one after vomiting attacks which followed abdominal pain, and one 
during sleep In Cases 1 and 6 death was sudden ivithout premonitory symp- 
toms, Cases 2 and 4 were known to be “cardiac cases ” In Cases 2, 3, and 4 
coronary occlusion was suspected and m 5 positively diagnosed In oui 
cases as in others (Longeope, Levnie and Bioivn, Nathanson) and especially in 
the insane (Beiesford and Eail), the clmical picture of coronary occlusion was 
not typical No symptoms pathognomonic of rupture wnie noted, although it is 
interesting that in 5, after the expeiience with four previous ones, the diagnosis 
of probable luptuie was made An important sign of cardiac rupture is a 
sudden increase in the transverse area of cardiac dullness In all oui cases the 
pericardial sac contained above 500 ce of fluid 

It was not possible in anv case to determine precisely the length of time which 
elapsed between ruptuie and death In traumatic luptuies where the coronaries 
and myocardium are not diseased, there is a definite interval In spontaneous 
cases, on the contrary, the diminished cardiac reserve is probably rapidly over- 
come by the added embarrassment to the already impaired circulation so that 
the inteival, if one exists at all, must be short Krumbhaai and Crowell have 
piesented histologic evidence to show that this is not always so Chapelle has 
reviewed the cases in which clinical evidence was piesented to prove a definite 
niteual Engeliiait one case, twehe hours, Cuitin one ease, twenty-four hours, 
Osier one case, thirteen hours, Quam eight cases, one eight days, one siv days 
one tliiee davs, and fiie of them over for U -eight hours Chapdle believes it 
is probable that these were still m the stage of infaietion Contributing to the 
caidiae failme is tamponade of the heart due to the rapid rise in the intra- 
peiicardial pressure, disturbances in cardiac rhythm, cerebral anemia, peripheral 
lasenlai arterioselciosis and shock lesultiiig from liemorihage 
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The oi tunc claijsini> iKlvvotu nitaictioii mil luptuic is not so dithciilt 

to tleculo L( villi' <nid Biovni [loiiit oul tliat the noeiotit iinoc.iiduim is soltvst 
betvvooii till tiltli and lomtcintli davs In tiiitc ot out lasts the intaict showed 
oiiiani/tition In I hue otliei',, ]ud!*iniir lumi the histones and the postmoitini 
appeaiaiues i uptuie lollowed shoillv ittei intaiition 


In two lases tin aiteiics ocihided wtie the anteiioi deseeiidinii: and eii- 
lumtlex bianehts ol tin kit eoionuv in out case the tiuuinlle\ blanch alone 
in mothei tin lurht loionaiv .ind its In.inchcs, anil in anothci (Case 3 j all ot 
them In two eases the eoionaiiis weie pailiallv otehideel .it then oiigins b\ 
eh<in!>t's in tin loit i Caiili ic .ineiiivsin w is noted in loin e.ists, and iiivoeauli.il 
tibiosis in five Beiii uelitis .niel piiti.il oi" ini/.ition oJ the int.iuts ,ind tluonibi 
weie noteel iii 3 easts In one c ue eoionaiv lliiombi ot v.iiioiis atics vvcic iountl 
which eontnined the clinie.il niipiession ot uiit ited occlusions 

The luptuii In five e.ists this oeeuiud thioimh the ktt veiitiicuhii w.ill 
and 111 one thiouirh the imht Cisc "> is um.nk.ible in tint the luptuu did 
not take place into the iierht veiitiiiul.n eh.inibci foi its ijencial eouise was in 
that duectioii .ind onlv ni .ibiuiit thanne ne ii tiii end biouglit it into the let! 
Ot the fust bu, the te.ii w.is on the antciioi sniJ.iie neai the apex in two, on 
the mid])oition ot the latei il ktt bouki in two .mil nt'.ii the inidpoition ot the 
po&teiioi loiniifuelin.il sukus ui om These eoiusponel to tlie common sites loi 
c.iidi.ic intaut wliiih B. tints .md B.ill h.ivt n. lined u spei tiveh , the anteiioi 
ajncal, the inidvintiieulai .ind the ])osttiioi bas.tl In fom the te.n was line.ii 
toituous 01 cuiveel and in two it eonsisted ot a sintll itninel hole In one this 
was iiaitiallv coveud bv a thin tlaj) In .til five .i jnobe w is admitted into the 
left ventiiele In two this ])<issn>e w.is aitomplishod onlv .ittci fcxation .nntl 
with some sliuht dittieuitv 'I'lit |)0int is iinjio’t.int toi some luptuies aie in 
complete In tom the epic.iulial openiin* was l.u^ei thin the e'lutoe.udnl 
while 111 one the levtise ot this was tine In two the innei .ispeit oi the lujituu 
lav ])aitialh beneath the bast ind in two ollnis Ijitween the oii"ins oi the 
papilkuv nuiseles, while in one it a|)i)taud in .i split oi i column i ciinc.i The 
mechanism whieh actuallv biiniis about the luptuic is usii ilh thoiuilit to be a 
eliiect teaiinu; oi the must k tiom the opposinu: jnill ot its own lontiaction oi a 
•iiving wav ot the wall funn jnessiue excite el upon it tiom witliin the chambci 
The ioicc oi the foimei is much eru.itii < Ithouiih the l.ittei is the faetoi in 
eeitnin cases as one which followid in.ilmnaiit encloe.iietitis eonpilit iteel bv aoitie 
stenosis .ind a linch intiaventiiculai pie'ssuie (T/.inkoff) wliieli was somewhat 
similai to oui last case Imjioil ml t ontiibutinf* faetois au the loss of siippoit 
oidmaiilv' lendeied bv the excessive e|)ieauliil i.it betoic it uneleifioes neeiosis 


thinning of the vv.all bv an aneuivsni, iikeiation ot the eneloeiidi.d siuficc of 
the infaict, ind sepaiation ot ninsclc fibeis bv capillaiv htmoiiliitic with the 
toiniation ot ninltiple he'in.itonias Bcicsfoiel iiid Bill eonsidei th.it the blood 
can"ht ainong the muscle fibeis is foiced onwaiel bv eonti.ietions until i sinus 
*iack IS toimcd thiough the muscle and into the chainbei It seems ot fuithei nii- 
ooitancc to emphasi/e that m all om easts the iiun.il thiombi, oveilving the in 
faicted aicas, weie small .md simuestivelv nisiiffitieiil In i puvious t ise ob 
scived by one ot ns (Stevv.ut), tin tnelotaidi.il suit ice ot an extensive nivo 
Liidial nit.uct wms coveud ovei bv a thick tliionilnis except it tin iiiiiiii cli.itt 
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bite ot the mm 1 isimt oi tlu luiilmi wIik h ii m.iiiml iminutu tul Tlu con 
iiLctiou hetwieu t<\tt\ mfilti ilinii iml spout.iiuiiU"' iiijituu hits Iiteii stiessei! 
Ihiihii )).ith()loi!:ists ( (iiisuk 1 1 il this .is llu diuit (..iiisc wliik uciiit ^\^tlls 
tend to (lisi eizoi <l it iiituii\ Ihiisiiod *iim 1 Ii«nl hilu\e th it iii iiiipoitiiit 
h 1 itioiisliip c\ists siiu I ilist 111 liiiiK > 111 lipoul nil t.iholisni is ii ‘-iiiiilul os ot 

itiolomi. imjmit iiui 111 till s( mil psiiho'-is l)i\nip)it npoits.i hiiih iiicitkiui 
lit iiis.iiiiti 111 1 1 1 01 ill tl I isi "i lit spnutiiiu oils iiipliiic It IS soiiiewhot 

paiadoMiol that m tlioM ol oiii suits in \ hn li iiiptiiu' ouuiied tluimi;!! tin. 
hit Miitiiixilai will till siihi pii iiilial i it was hijiilx loiifiiiid to tin, inriit 
Miitiiile 

l ()\l I 1 slON-^ 

1 Si\ casts ot siioiit nil oils uiiitine ol tin Inait lucuiiiiii: in patients who 
wut inmates ot in institution toi tin insiiu lU pusented and discussed 

2 In h\c ccjionux ai ti i losi luo is loioimn tliionibosis and ni\otaidial 
infdictioii jnccidcd tin iiintuii and m at least one ot these sepluhs was an 
itioloi'ic iactoi 

3 In till insaiii tin putuii ot coionan occlusion fipiineiith is not t\ imal 
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V A DERMATOLOGIC TEST SUGGESTING AUTONOMIC IMBAL^\JS^CE» 


Jo'^EPH B "WoLFiE, MD , Phil VDELPHI V, Pv 


S INCE tissue e\tidct eontams “ (lesMiijiatone, ^ a hoimone capable ot 
neiiti aliziii" epineplume, ue thought that, like epiuephiine, it might be 
utilized as a test foi autonomic imbalance Ho\\e\ei, ne ha\e not seen an\ 
compaiable sjstcmic lesponse upon administeiing “dcsjmpatone” in theiapeutic 
doses We then diiected obsei\atiou to local leactions caused bj"^ this comple\ 
mixtuie as ivell as \aiious fi actions of this pioduct 

We found that tissue extiact, among nianj fi actions, contains one, ap- 
paiently a poR peptide, -nhieh pioduces a leii^ inteiestmg cutaneous leaction in 
manj individuals Because of its eonstiicting local action, ive Inue called this 
fraction “S” oi ‘stiietoi” substance It is not histamine, choline, or “de- 
sympatone ” It is theiniostable, is inactivated bj alkalies and leactnated bi 
acids 

It IS piepaied in the foUouing maimei 

Panel eas, ladncy, oi any othei tissue is exti acted yith a hydioalcohobc 
menstiuum containing hydiocliloiic acid The extiact is neutiabzed mth am- 
monium lij dioxide and filteied The filtiate is acidified and concentiated in 
laeuuo Ammonium sulphate is added to the cleai concentiate jueldmg a 
piecipitate which contains the “S” constituent This piecipitate is extracted 
with alcohol, and any insulin lenioved if pancreas is used The solution is 
concentiated in vacuuo and passed thiough a Beikefeld filtei leaving a lesidue 
which contains most of the “S” substance This lesidiie is dissolved in an 
aeid menstiuum to give a 3 pei cent solution 

Difl:eient people and animals leact difteientlj' to subepideimal injections 
of gi acted amounts of this substance 

The test is peifoimed as tollons Of the solution, 0 025 c c is injected sub- 
epideimally (not intiadenually) by means ot a 26 gauge needle (Schick type) 
and a tubeiculin sjninge (Pig 1) A bleb is pioduced (Pig 2) (at times pseu- 
dopodia develop), and m the centei a peailj uhite aiea appeals (Pig 3) His- 
tologically we hai e found this to be due to focal tissue changes t This usuallj'^ 
develops in three to five minutes attei injection, and is considered a “positive” 
leaction, providing it leinams foi more than twenty-foui horns (Pig 4) A 
“ne^atHe” leactiou is one vhieh fails to show this chaiaeteiistic white eeutei if 
0 025 c c IS injected (Pig 5) oi disapiieais in less than twenty-tom houi-s We 


•From the Department of Medicine Temple Unhersitj 
Kecelved for publication August 1 1932 

■^We ^ish to express oui appreciation to Dr Frank IV Kounzelmann 
of CUnical Pathologj Temple Uniiersitj for his collaboration 
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toe a,b„r.,v,U ado, .led <l,.e ae 0 „, led dope Jt a '1"“*“? "■ 

“iiegatiie'’ «e coos, del the mdividilal (P,g 6) 



yig i_Twenty-six gauge needle <Schlck type) using a tuberculin syringe 



Fig 2 — V bleb is produced e\ith a central pearlj nhite area Just developing 


If 0 025 ce falls to jield a “positue” reaction, the dose is giaduallj 
lueieased to 0 05 cc, 0 075 ec, 01 cc, etc, until a “positne” reaction is 
obtained. 


iUH lili UllUNVl (It 1 \U( UVKIia VM)(1I\UV1* MIKKIM 

Altu o\ci jOO iioiinal nuh\ulu,ils and hospital iialiinls, we ncie 

anpieissed with the tact that .ippaieulK tin so called catjotoiuc, oi jiua 
scmpathetuotomc imluiduals leail ch iiac teiistu.illc to a small amount ot 
“S’ substance sncli as 0025 c c oi ccen le^.s 


S 3 — C'tntiul arta m i fuithcr at itc of devolopment 






I ? 


Tri«v 4 ^T^\ ent% 'fo\« houi& aftvi inj^^ctlng solution Response U sho^n to ascemimg: 

** amounts, of the sub&tance ^ iz / 0 001 c c II Q 0005 c c III 0 01 c c i » 0 0-t> c c 

So fai, we have been nmble to duplicate this icaetion with substances 
5 ,uch as milk, seia histamine and mam otheis The ease with which this 
test may be earned out uid lead mav encoiuai'e othei-s, paiticuLuh phaiam- 
colo"istb, to stndc it 2Ioie detailed findings will be published latoi 





WOIVtL Dt-UMM <>•<*<>“ 


It., U lONO'lll IMUAUVNil 


i- 



3 -/ ImmedlaUb aft.r Injection // Five m.nutcs after injection 
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tl, R ^Thls natient had Jaundice and therefore the pseudopodia show up more det- 

iat(U l ehnws L eere minuU response to 0 0" > c c B Shows a marked response to 0 2 c c. 
Ifchl times IS much suh^tinct as it would take a poeltiee c ise to „l\e a similar leaction 

( ONTl I -sION 

\\\ s m sliiitm sulistaiiti t\ti uUd fioin \aiious tissues biiiigs 
ilioul difuuiil u utiuiis in difteienl iiidi\iduils and ainiiials lit <i standaid 
tiilmu luuiii uiKiite'd ippaitMith some induidiials hate 'rittii .i “positive” 
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leaction, \\hile otheis lia\e gnen ‘ nogati\e” xeaetioni Wlule suggestive that 
the leactioii is influenced by the vegetative state, theie is nothing conclusive 
to vvaiiant its geiieial adoption as a test until tuithei leseaiehes aic made 
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AN EVALUATION OF THE EFFICACY OF OLEIC ACID WITH BILE 
SALTS IN ENTEROHEPATIC DISEASE* 


A Clixicvl Experiment vvuth Twenty -eive Subjects 


Samuel Weiss, }il D , F A C P , New York, N Y 


T he fmiction and meehanisin of the gall bladdei and the niaiinei of the 
emptying of bile into the duodenum aie «:till the subject of much be- 
vvildeiing coujcctuie It is an elusive and fascinating jungle tiail winch is 
being tiolcked peisistently by a scoic of investigatois in as many experimental 
laboratories 

Since the intimate iclationsliip of hepatic to aliinentarj^ function has be- 
come established, the icsnlt of these investigations is incieasiuglj significant 
because of its theiapeutic impoit Age oi othei phjsical disability foibids 
the benefit of suigical lelief to one gionp of bibaiy tiact sufteiei-s Theie aie 
a consideiable numhei of patients who for economic oi othei reasons wall forego 
any medical assistance lathei than agiee to liospitaliaation oi to bed manage- 
ment Even with those who do consent to surgeiy, theie is the vvell-lniowu 
distuihing peiccntage of postopeiative symptomatic reeiuience 

The pioblem of the medical management of these cases becomes an im- 
pel ative issue when one mclndes the laige number of patients whose only 
symptoms aie dyspeptic, foi which no coiiesponding oiganic lesion can be 
demonstiated Blaelcfoid and Dwyei^ have found fxom then study of 1650 
cases of chionic dyspepsia, that gall bladdei disease occupies fiist place as a 
single cause of stomach complaint They estimated that all oigamc stomach 
diseases togethei caused only 14 3 pei cent of gastiie symptoms, as against 
20 4 pel cent caused bv deiangemeut of the gall bladdei In then senes, the 
appioximate relative ficquency of abdominal oigaiuc lesion causing dyspepsia 
was gastiic nicer, 1, gastiie caicinoma, 2, leflex appendicitis, 4, duodenal 

•From the Ne\i York Policlinic Vledlcal School and Hospital 
Becelied for publication August 3 1932 
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ulcLi, b, uall bladdi) ciivrasL, U Dowling- ni a latti btudv of 1004 cases oi 
gall bladdei oi bile duet disease toiind that the onlv call} and pioinment 
svmptoms wcie dvspcpsia ni 64 5 pci cent oi these patients It is these caih 
dvspeptic patients who need the benefit of a latioiial medical pioccduie It is 
logical to believe that such a theiapcutic couise is piophj lactic against moie 
seiioiis involvement as well as alleviativc 

Hence, theic is an evident need foi a nudical mode of tieatmcnt which 
can be “pioved up” in accoid.incc with oiii ncvvci e\peiimental knowledge of 
bilian tiact mechanism 

5Yith this pui-pose in view, Lipschut?’ m 1927 piesented an expeiimental 
i'tud} of the efficaev oi oleie acid with bile salts m emptjing the human gall 
bladdei and of stimulating a depleted bile flow, so as to evaluate the utility 
of such a medical tieatment foi icliet of the biliarj and gall bladdei stasis 
which IS a common factoi in these eases 

In the piesent instance I have made a studv oi twentv-five subjects, using 
a difteient ei-peiimental appioach so as to eonfiim oi denv the pievious find- 
ings ^Iv lesults are the subject of this papei 


THEORETIC VL BVSIS OP THE FXPERIllENT 


5Vhile It IS not within the scope of this papei to levievv the diveigent 
opinions which have been laiscd c\penmcntallv with icgaid to gall bladder 
mechanism, it will be explanaton of the theoictical basis of my series of ev 
periments to lecaU certain measuies of piogiess w'hich have been made bj 
vaiious investigatois with tjpicallj constant results 

To begm with, two momentous contnbutions have made it possible to 
evaluate human leactions raoie readilv, which hitherto were not obseiwable 
except by empiiical conclusion The fiist of these was the intioduction of 
diagnostic (and therapeutic) nonsTiigical bibaiy dramage bj Lyon* in 1919, 
by which it is possible thiough use of the duodenal sound to observe the rate 
of dischaige of bile mto the bowel and the character of the bdiary fluid 
Lyon- has recently demonstrated further (1929) that good specimens of gall 
bladder bile may be obtained by duodenal tube after mtiaduodenal stimulation 
with certain substances and that in patients with unobstructed cystic duets 
and less advanced eholecj stitis, the gall bladdei is the source of B bile and 
empties itself aftei ceitam intraduodenal stimulation 


The second contribution was the introduction by Giaham, Cole and Cophei** 
m 1924 of a method of visualization by the introduction into the body of dyes 
opaque to x-iajs, which because of then concentration in the gall bladder 
make cholecystogiaphj^ piactieable 


Various experiments, animal and human, have been reported to indicate 
the efteet of foodstuffs and drugs upon both the secretion of bile and its 
oniptjnng mto the bowel Of the tvpes of food which eneouia"e emDtvin<r nf 
the gall bladder, it has been unifoimlv observed that fats are apparentlj ^Lque 
01 the comenienee of the reader, reference is made in the bibho^ranhv tr. 
ome oi the investigators who have arrived experimentallv at this conclusmJ- » 
recentlv, Babkin and Webster*'- rn 1929, Higgins and Wilhelmj” m 1999 
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and Bassm and Wlntakti'* in 1930 liavu t\])i i iinentaHv (Oiioboi ited the eailitx 
findings with legaid to the dvnamu intliuiui «t tats and lattv acids in pio 
motmg cmptvnng ot bile into the dnodt luini Thus Bassin <ind AVhitakei con 
chide that 'tats in emulsion given citlui In mouth oi mtiavciiouslv, apticai 
to be the most constant and cllictivi means of evacuating the gall bladdci ’ 

It would, then, be lognal but not piaetuable to teed tlie patient with fat- 
iich meals, wcio thev not so iiooih toleuated Administiation ot olcie acid is 
hovvevei, as c\tnoidinanh cficftive in lesjicct to enaciiation ot bile, and in 
addition c'linunatcs the unavoidable dis idvaiitages aecompaiiv ing toiccd fat 
leeding The cfficacv ot tattv acid as a gall bladdci evacuant has been deni 
onsti ited bv Coiilni and Kochnna (19201 Ivv uul Oldbcig (1928),''’ Stewait 
and Rvan (1928) Ivv (1929) ’ and ( landail (1931) Thus Stcwait and 
Rvan, making c holcc vslogiaiiine olist iv.itions attci administiation ot ioiiiteen 
difteient clings found that tin most const, mt lesponse in the evacuation ot 
bile fiom tin gall blachhi w.is olit.nm d liom oleic acid Thev did not find that 
bile s.ilts ]nodiucd am cvaeuation 

Since time is usii.ilh a dcgicc ot dimmutum ot bile sccietion as well m 
the picstuce ol c uteioheitafu st isis, the i,ij)cuticalh it appeals latioiial to ad 
mmistei both olcu and mil Ink salts wlumvei enteiohcpatic svmptoms -ip 
jiaientlv dm to bilniv msufhennev niduale tiu aclv isainlitv ot mcilieal ticat 
incut Emimic dlv .md iNiHiimcntallv inlc salts have long been known as 
poweifnllv choleietic (jiiomoting the seciefion ot bile, in contiailistmction to 
choiagogic action oi the evacuation ol bile tiom the gall bladdci) Rcienth 
tlic e\pciimontal eholeiotic usjionsc attei bile salts m dogs has been lepoitcd 
bv' Cliabiol and JlaNimin " in 1929 and bv Pncstiow-' m 1931 The foimei 
found that the secietion of biic tiiphul attei tlie intiavcnous iniection oi bile 
salts, and the lattei, tliat biU salts admiinstcud intiaveiioiish piodnced a 
pioinse flow ol thin vellow bile winch lasted moic than thice horns ” 

rxerunicNT vl 

In the gioup of ONjiciimcuts conducted bv Lipschiit,i,= he adnumsteied oleic 
acid m conjunction witli bile salts® to p.itieuts, and obseivecl the cfficacv of 
such a dosage ni cvaenating the gall bladdei aftei admmisteimg the dve 
sodium tetiaiodophenolphthalcin salt and taking eholecvstogiams The lesults 
vveie peisistcntlv unifoim Two horns .iftei the ingestion oi five capsules the 
eholecystogi ams imaiiabh sliowed a diminution in the gall bladdei shadow 
iiom oiie-IiaK its oiigiml size to almost complete disappeai aiico 

These cxpciimeiits did not, hovvevei, aftoid a means of measuiing am pos 
sible cjuantitativ c mcicase in bile secietion and the amount of bile evacuated 
into the dnodeiium This I have endeavoied to covei m mv' piescnt espen 
ment In othei woids, I have tiled to asccitam both the choleietic and the 
choiagogic inflnencc oi such a dosage 

I used 111 my c\pcziment 25 patients (20 tcnmles and 5 males) Sixteen 
wcic sufieieis fioni cluoiuc cholecv stitis TIuec otheis had peptic nlcei, I 
spastic colitis, and thcic weie 2 noinial contiols 

•Cach soluble elastic c contnnt.rt oleic acUl 15 luins sodiuni tauiocliolate ^ 

\m\ sotliuni gh cocholatt. >4 ^ 
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,'T i n' l on .V tlunl non.unsm.1ne .1 .v, tlu> 
ilaUaftii stinmlalnm \mUi I'll. s.lts, ami on a ...mnnclion 

MU. 

.n.l.t!'th!'iMurVn inVpa...^ 1... .L.o.Unal .han.a,. Yl';,; 
tube and plau.l in tin Ti. luUd. nbni j; i.ositum so ns to la. ■ 

Die dnodenal eonUnts N\iUiont loss 1 Inn. lonml 1 lus tni. p c • < 

..1 the . .se ol iiassam ol its small m.lal tip lhu.m„d. tin pUmns a., 1 no. 

.u.h fae.hle n. .na.natnn, tin .Um.l.nal ‘ T 
tmns Dnnm. man.p..l .Inm, tlu position ol the tnhe 

i.alh Wlun It %Nas in position, the dnoilennin ^sas cashed out nmU. 10 t c o 
Maim MatLi a.lnnnist. i . .1 tliion-li tlu tube and tin tube clainpul oft .it 
tun minutes, the tube Mas n,ula..i,..-d and diaimn^e ot th. duodenal u.ntents 
eontimnd toi tno honis, esithont siution and with each hoiah .(iiantit} in 
the (liania^e eolle. turn hottl. in. asnuel sepaiatelv 

On the second no.uons..utn. <hn ot the enpeinnent, the obseieations Meie 
mad. attei the adininistiation thiou}?h the tube ot 3 'j'l ot bile salts lu 10 e c 
of Maim Matei 

Oil the thud no.i.onsccutne dae of the iNpeiimeut, the obseuatioiis M'cie 
made aftei duodenal administi iti.m ot b e e of oleic acid in eon)un(tioii with 
3 gi of bile salts 

onsi in \iiONS 


Tiihle I gnes the indnidu.il lesiilts 

1 Of the 25 subieets, 20 showed a gieatci outpouiiiig of bile into the 
duodenum attei bile salts than witliemt stniuilatioii ot aiiv kind Of tlie 25, 
24 shown el a gi.atei outpoiuing ot bile aitei e.leie aciil with bile salts than 
without slimulatioii ed am kind The bite evaeualioii was toiisideiahly gieatei 
attei oleic aeid with bile salts than aftei Inlc salts <done, theie being hut one 
<ase wlieie the toiinei lesult was less than the lattei 

2 it hilc was not obtained in am ease* without sliniulatioii oi in any case 
attei bile salts It was tspualh obtainable attei olcie acid with bile salts, 
being absent m onlv thiee eases This coi le.boiates the pioposition of the 
dMiamu ifteet of oleie aeid upon gall bladdei evacuation, if we aic to considei 
<>s eonelusue Ljon’s ohseivations that the gall hladdei is the souicc of B bile 
I'lie aveiage amount oi B bile obtaiiu’d was 24 32 cc It was tjpicatlj ohtaiu- 
thle within five minutes attei the stimulative influence was applied 

3 These i\piiiments tended to slmw also that oleic acid is eholeietic as 
well as eholagogu, and that theieloic it augments the sccietoij eftcct oi bile 
salts upon the livei One eomes to this conelusioii hv compaiuig the (luantity 
"I bile (othei than B oi gall hladdei bile) obtainable attei oleic acid with 
bile salts, with the ejuantitv ot bile obtainable attci bile salts alone The 
amount ot bile obtainable in the ioimei ease is tvpieallv a gieatei amount than 
tlu 1 UiLi usi, thill* h.mg but Ihiii i*xei))ti.ms in mv sines ot 25 cases 
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Table I 


Amount op Dlod>n\l Bile Proclkld 




VrTER BILE 
SiLTS 

STIMULATION 

1 IFTER OLEIC VOID AND BILE SALTS STIMUL.VTION 

CASE 

WITK ^0 
STIMULATION 

\.MT BILE 

OTHEB THVN 

B BILE 

VMT B BILE 

TOTVL 

1 


40 c c 

75 c c 

15 c c 

90 c c 

2 


68 cc 

165 c c 


165 c c 

3 


25 c c 



50 c c 

4 


92 c c 


22 c c 

142 cc 

0 


SO c c 

75 c c 

See 

S3 c c 

6 

40 c L 

OO C c. 

73 e c 

12 cc 

85 c c 

7 

95 e c 

115 c c 


23 tc 

263 cc 

s 

102 c c 

118 cc 

172 cc 

15 c c. 

187 cc 

9 

112 cc 



25 c e 

125 c c 

10 

29 c c 

25 c c 

42 e c 


52 c c 

11 

0 c c 

12 cc 

33 c c 

12 cc 

45 cc 

12 

0 c e 

31 c c 

25 c c 


25 c c. 

13 

123 cc 

135 c c 

285 c c 

100 c c 

385 c c 

14 

111 c c 

128 cc 

240 cc 

75 e e 

315 c c 

It 

S7 c c 

95 e c 

137 c c 

32 cc 

169 c c 

16 

12 cc 

0 c c 

132 cc 

0 c c 

132 cc 

17 

180 c c 

240 cc 

315 e c 

45 c c 

360 c c 

IS 

144 c c 

152 c c 

211 cc 

35 c c 

246 cc 

19 

300 cc 

322 c c 

387 c c 

27 cc 

414 cc 

20 

172 c e 

210 cc 

245 c c 

32 c c 

277 c c 

21 

93 c c 

111 c c 

178 cc 

22 c c 

200 c c 

22 

242 c c 

264 c c 

341 cc 

17 cc 

35S c c 

23 

42 c c 

73 cc 

102 cc 

13 c c 

205 c c 

24 

143 cc. 

128 cc 

1S3 c c 

21 cc 

204 c c 

25 

27S cc 

294 c c 

350 c c 

37 cc 

387 cc 

Total 

2582 c c 

2918 cc 

4356 c c 

608 c c 

4964 cc 

Average 

103 28 C.C 

116 72 cc 

174 24 cc 

24 32 cc 

198 56 c c 

Average 

increase 

% 


13% 



92 2% 


4 Witli legaid to peiccntage of inciease in amount of bile obtainable aitei 
stimulation, in the case of stimulation ivitb bile salts, omittuig 4 anomalous 
cases, the lowest luciease was 5 5 pci cent, the highest, 73 S pei cent, and the 
aveiage inciease of all 25 cases, 13 pei cent In the case of stimulation with 
oleic acid in conjunction uith bde salts, omitting 4 anomalous cases, the lowest 
inciease uas 11 6 pei cent, the highest, 388 pei cent, and tlie aveiage inciease, 
92 2 pel cent 

5 Of the atypical leactions, the following weie obseived In Case 5, both 
bile salts alone and oleic acid uith bile salts failed to pioduce as much duodenal 
bile as was obtained without stmiulation In 4 othei cases (9, 10, 16, and 24), 
bde salts alone failed to pioduce bde inciease, although oleic acid with bile 
salts effected some inciease In one anomalous case (12) oleic acid uith bile 
salts pioduced less bde inciease than did bde salts alone, and piodueed no 
B bde Theie ueie two othei instances in which B bde uas not pioeuied aftei 
oleic acid ivith bile salts 

6 Table II piesents peicentages of inciease, and Chart 1 compaies giaph- 
leally the aieiage bde measuiements pioeuied in the thiee difteieut phases 
of my evpeiiment 
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7 I icili 7 c tint tlieic .uc coii1io\ci‘m il news with icgtud to tlie accmac) 
01 duodenal diamauo a^ a method ot ieto\titn!^ all of the bile fiom the duo- 
deuum A point m fa\oi ox its atcuiaex is the unifoiinity of the icsiills I 
secured m iin 2 ~) e\peiiinental east's It is the opinion ot some invcstig.itois"' 
that this method of diainage jnoeuies fiom ')4 to 99 pei cent of duodenal in- 
crement 



Chart X — Vverase cubic ccntlmcUrs of bile recovered from duodenum in t\\entj-ft\e subjects. 

Tvble II 

iNCRme OP Bile ArrcR Stijidl.\tion Ov'eb Ajiolnt Secured Without Stimulation 
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2Iv exiiviimcnt has toiioboiatcd the obseivations ot Lipscluit^ and Levin- 
son, =•' who .ilso e\pciiincntallv and thnicalh iound that administiatioii ot 
oleic and witli bile salts is in eftcitivo means ot lelieviinj biliaij stasis 


SIMVIVKV VM) CONCLUSIONS 

The bile piocuiable bv duodenal diaina^c was ineasiued as iollows in 25 
subjects on the fust dav, without duodenal stimiil.ition, on the second non- 
eonsccutivc dav attii duodenal adniinistiation ol bile salts, and on the thud 
dav, aitci siinilai stiiniil.itioii with oleie acid and bile salts in conjunction 

Theie was a tvpieal iiuiease in bile How attei bile salts, and also a tvpieal 
<ind iiiuth gicatn iiuiease attei olcic uid with bile salts In the toimei in- 
stance, the avciage peicent.ige ot iiiciease w.is Id pei cent, in the lattci, 92 2 
pci cent 

B bile (gall bladcki bile) was jiiocuiecl oiilv attei stimulation with oleic 
icicl and bile salts in conjunction 

Bailing the inaccuiacies clue to uiilviiowii iactois, the eNpeiiinent cleiii- 
onstiated that oleic acid is stionglv dvnaniie as a cholagogue (evacuating the 
gall bladclei) and abo is dchnitclv dvnamic as a clioleietic (incieasing bile 
scciction), and that bile salts aie dvnaimc as a eholeietic and not at all as 
a cholagogue 

Theiapcuticalh it suggested that the c\peiiiiieiit deiiionsliates the piel- 
eiablc itficaev ot idnmiisteiiiig oleic acid and bile salts eonjointlv wheiievei 
medic il lieatnieiit is in oielei in ente loliepatie disease accompanied appaieiitlj 
bv biliaij stasis 
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111 I OKI 


Li -0 II ( itin Ml) \M) ll\uu\ 1 Miniu Ml) ITtium iti.ii P\ 


G HAERALIZIM) mct.istas's (u tlu skiu tuim ( luinom.i ot tlic ^tomddl is 
not a usual occuiuun \. i I'flul si luii ot Iiotli the ilonustic and loieigu 
hteiatuic uvcals not moic than 117 siidi <asis Nohmosdu 'suauki' lu toin- 
mtuting u])on the laute ot this (ondition statis that lliuhelman leiieweel a 
senes of 711 lasis of uastiie eancii, ind Oussinbauei and ^Ym^\^altel studied 
‘)03 sueh cases and failed to hud a suu>lt case pieseutiut; seeondaej tumois to 
the skin Luhaiseh, ciuoted he Cuilhert - found onle 0 4 pei eent of a senes 
of 2738 eases of "astne caneci metast isi/m'j; to the skin AVlien sueh metastases 
oeeui, thee aie found moie commonle in the ugiem of the umbilieus In onle 
a fen of the lepoitcd cases eeiie the nodules eeie numeious Ot all the ab- 
dominal eanecis metastasizing to the skin, those of gastiie oiigui, aeeoiding 
to Bouicpiclot, hold the fiist place eehilc intestinal and uteime caueeis eome 
next in freeiuenej ( omplete ease lepoits haee been jnesented iiotablj be 
t lou/on ' I.oepei and Turpin, lilenetiiei and Oaedvlei,' Meiklen," Maunouij,^ 
Duibeek,“ Suzuki,’® and I'hlenhnieh and fidaidone" 

The folloenng ease lepcnt is piesenteel including complete neeiopsj find- 

nn>s 

e\SE iiuoRr 


lUitoru- n.c p Ituiit, a ii.lore.l ftmali, ij;cd tort' t\ o, a is admitted to the medical 
vri.ci of the Moiitchorc lIo,,„t il on O.toh.r it, 1<I ,i complaiuing of marked dcspnca and 
vmn m thi .hdomcn '-he f.U i.irfctU evcll until three months precious to l.er admission 
nlu^ie hegm to he trouhkd cc.th i stocc dull, uheng pain in the upper abdomen, thw 


•I rouf t\\* SLr\ict of tm Monl« ftr h Ho j>it il 

for it\on 
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pain, radiating to tlie small of the t) ick It usu ilh occurred about one Lour after meals, 
and Tias relieied chiefly bi lomiting Her ippetite -veas ver} poor There was no history 
of hemateuiesis or blood in the stools Her bowels moved onlj follovvuig catharsis About 
the time of the onset of the above sjmptoms, she noticed a gradual but painless enlargement 
of her abdomen One month preiious to her admission she bcg-in to notice variable sued 
masses occurring m the skin over the anterior surface of the chest and abdomen During 
this intenal she lost about fiftj pounds in weight For a few months sho had also been 
troubled wath increasing shortness of breath on Ciertioii There was no edema of the ankles, 
no cough, and no hemoptysis She presented no svmptoms reterable to tho respiratory or 
urinary systems Her menstrual periods were irregular She had been married for thirteen 
years but was neier pregnant Tlio past medical history included measles, mumps, pueu 
monia, typhoid foier, and influenza There was no history of venereal diseases, repeated 
sore throats, skin rash, or uuscarnages Her father was living and well Her mother died 
at forty five due to childbirth There was no history or tuberculosis or cancer in the family 
Phy6ical Examination — The patient was an adult, colored female, weighing about 110 
pounds Temperature 9S°, pulse 120, respirations 22, blood pressure llO/SO On admission 
she appeared emaciated, pale, apparently acuteh ill, and suffering from a great deal of 
pain Tho skin over the entire eliest and abdomen, anteriorly and posteriorly, was covered 



Eiff 1 — Anterior \ lew sliowinsr metastasis to skin 


with numerous irregular, hard, subcutaneous nodules varying in size from a pea to a walnut 
(Ihg 1) Some of these nodules were freely movable beneath the skin, and others were 
more firmly attached Over several of these the skin was atrophic and showed signs of 
chrome irritation with a tendency to ulceration There was one walnut sized tumor over 
the left malar process, and several over the right thigh Supraclavicular nodes were not 
palpable The pupils were imequal, tlie left being larger than the right, and the right was 
definitely irregular Beaetiou to bglit was sluggish but both pupils reacted to acconimoda 
tion. Posterior synechia were present On the right side there was moderate retinal 
arteriosclerosis Otherwise the fundi were negative The ears and nose were negative The 
mouth was dentitionless The tonsils appeared imbedded and shghtly cryptic The sub 
maxillary lymph nodes were enlarged and palpable Heart and lungs were negative The 
abdomen showed definite enlargement which was apparently due to a massive involvement of 
the liver so that the edge of the liver extended about 3 cm below the umbilicus The organ 
appeared hard, firm, and suggestiv ely nodular on palpation The left kidney region presented 
some tenderness The spleen was not palpable The knee jerks were equal but decreased 
Ho pathologic reflexes were present Pelvie examination revealed the presence of infantile 
pelvic organs and a retroverted and adherent uterus 

Laboratory Examination — Urine -was negative Phenolsulphouephthalein, first specimen, 
12 2 per cent, second specmien, 9 5 per cent, total 217 per cent Blood chemistry sugar. 
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1\U(1N0M^ STOMACH 


93 mg, Bonprotcn u.trogcu, 31 mg oT7>!^ 1031 ‘l.unoglob.u 00 

ay m the hosp.tal .bowed a dVir’e "ml. normal On No. 18, 1031 

per cent, HBC, 3,100.000, ^ J oO / O.lTcrcntml, no IVas.ermaun 

Imoglobm. 25 per cent. BBC, l.OSO.OOO, Hood Wa..crmann became 

and Kahn te.ts were negar^c ‘ .H.cnl’s stu> m tbe ho.p.tal Stool 

posdne and remamtd po..tno ‘p.^a.on.l ga.tr.e andjMS wa. ncgat.ee 

t.onswcre ncg.t.ee tor blood and p.r.s.te. 


Fig 2 




Pig 3 — Section of skin nodule (high power) 


lactic acid, but positive for blood, tbe specimen showed achlorhydria and a low combined 
and total acidity Gastrointestinal roentgcnographic study showed a constant filling defect 
at the pyloric end of the stomach The character of this defect was suggestive of an annular 
caremoraa of the pars pjlorica X ray study of the colon by aid of barium enema revealed 
a alight narrowing of the descending colon about five inches from the rectosigmoidal 3unc 
tion There was some ptosis of the colon but no evidence of any permanent obstruction. A 
roentgenogram of the left maxillary bone taken from the region of the subcutaneous nodule 
failed to reveal any metastases to the bone Biopsy "uas made of one of tbe skin nodules 
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Grossly the speoimeu submitted consisted ot two irrcjjulir misses eoiered with udipose tissue 
On section, thej were firm iiid consisted ot a iicirly gruj tissue infiltriting the surrounding 
structure ilicroseopieally the structure was composed of epithebal like cells which in 
filtrated the stroma in all directions The nuclei were hjpcrchrom itiCj lud numerous mitotic 
figures were seen The stroma, was dense connectiee tissue Scattered, through the tumor 
were areas of degeneration and lymphocytic luhltratiou Generally, the picture was that of 
carcinoma witli degeneration (ihgs 2 and 3) 

Diajjnosis — Carcinoma of the stomach with geuerahzcd nietastases to the skin and 
liver Syphilis Secondary anemia 

Course — The patient was given SMuptomatic treatment In spite of the positive serology 
it was tclt that syphilis did not play an important role in the existing chnical condition 
Therefore, because of this consideration as well as because the p itient was so acutely ill, 
antisyphilitic treatment was not forced The course of her condition was uiieientful until 
November 11, or about one mouth following her admission, when she suddenly dei eloped a 
severe gastric hemorrhage, vomiting bright rod blood She recovered sulhciently from this 
hemorrhage and got along fairly well until January 3, vvhcu she complained of a sudden 
ahdommal pain after which she became pulseless, showed all the signs and symptoms of 
severe shock, and then died in two hours 


iTocropsy — The body was tb it of an adult colored female showing marked emaciation 
The skin of the chest wall, anteriorly and posteriorly was studded with firm round tumor 
masses, some of them fixed and others luov ible The skin covering the tumor masses was 
intaet, except in two places where ulceration was seen The abdominal wall had similar 
nodules, but fewer m number The extremities showed only two similar nodules, m the left 
thigh There was a large Imiip the sue of an orange in the left zygomatic region, fixed to 
the hone The eyes, ears, and nose were grossly iiegitivc The primary incision passed 
tlirough a tumor mass on the chest wall The cut surfico of the tumor showed central 
necrosis The peritoneal cavity contained about 2 liters of browiusli red shghtly turbid 
fluid The parietal peritoneum was studded with numerous nodules. The abdominal viscera 
were found in their normal position and relation, but adherent to each other, with old and 
new adhesions partly due to neoplastic iiiiolvenient, and partly to recent pentomtis Thorax 
The lungs were semicoUapsed The right pleural cavity contained about 300 cc of serous 
fluid The left cavity was free of fluid There were numerous fine old adhesions between 
the layers of the pleura The pericardial sac contained the usual quantity of straw colored 
flmd Both lungs were identical in gross pathology They had the usual authracosis of the 
district and several foci of healed lesions of tuberculosis aud moderate degree of terminal 
edema No macroscopic evidence of neoplastic involvement was found The peribronchial 
lymph nodes showed sbght enlargement and discoloration One was involved with tumor 
growth The heart was rather small, and the pericardial covering was smooth. The myo 
eardium was pale aud flabby The endocardial lining was smooth The aortic valve showed 
moderate thickening and atheromatous changes The other valves were normal The arch 
of the aorta was moderately dilated and the lutiuia showed longitudinal stnations The 


opening of the coronary vessel was patent, and the vessels were free from atheromatous 
changes Abdomen The liver was markedly enlarged and distorted It weighed 3 2 kg 
The right lobe was extensively involved with tumor growth The surface of the liver was 
rough and nodular Alore than half of the liver parenchyma was replaced by tumor masses 
These were pearly gray , very firm in consistency, with a tendency to central necrosis The 
left lobe of the liver was free from such involvement The gall bladder and the large 
biliary ducts were normal The ampuH of Vatcr was patent The pancreas was normal 
The tail of the pancreas was adherent to the spleen and to the upper pole of the left kidney 
The spleen was moderately hyperplastic The capsule was thick and was infiltrated with 
several tumor nodules The splenic tissue proper showed moderate degree of congestion and 
softening, but no involvement by tumor The left kidney showed nodules at the upper pole 
The rest of the organ was pale No definite line of demarcation was evident between t le 
cortex and the medulla The right kidney was free from metastasis The interna gem a a 
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were c^cutnllj .ugatu. .x.qH for . fevs oia .ullusu.ns ‘ “ 

no nooplasUc cluuges ^^oro prcU.t f. .stro.ntrst..ul ’Irat ihe sKmneU 
'ni«o^%n 3 apextor.Uou m tU. U^scr curxutur., ilmut 1 cm from the ,.c torus on 
aspect On opening the stomuh, there m is e firm tumor moss the s./e ot i s.leer In f elol ar 
This mass shoived ulcer it.on in the enter, eeith i perfonitmu me isur.ng i mm m <1. .meter 
Tho hmph nodes both it the lesser iml gre iter eureitures shoeee.l nut. st. tie ineoKement 
The mcbcntene Umph neieles were gen. rille ineoleet the lumin i of tlie intestines ivero free 



Fig t — Section of lesion In stomach (low power) showing carcinomatous degeneration 



Fig 5 — Section of carcinoma ot the stomach (high power) 


from involeement, except the lower segment of the sigmoid flexure where there was a large 
nodular mass infiltrating the wall but not obliterating the lumen, 

afioroscopic filudies —Sections taken from lanous tumor masses showed similar efaaneea 
rhcie was a marked anaplasia of the cells The ceJJs were epithelial in type with mitotic 
•gurcs and hyperchromatic nuclei There were areas also wth extreme degeneration where 
It was impossible to make any differeutiation of nutlcar structures They were faintly 
St lined iwth cosm The original tumor mass from the stomach (Figs 4 and 5) did not oh ^ 
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estendiiig tlirough tlie stroma \\luch \\ is dtusc. fibrous tissue Sections taken from the h\ei, 
kidney, and the rest of the organs showed areas of tumor cells, marked Icucocjtic infiltration, 
and occasional giant cell strncture resembling that of foreign body giant cells Sections of 
the spleen, lung, and pancreas did not show any evidence of metastatic iniohement 

Anatomio Diagnosis — Scirrhous carcinoma of the stomach with ulceration and perfora 
tion Generahzed peritonitis Intraahdoimnal hemorrhage Generalized metastatic carcinoma 
of the liier, kidney, lymphatics of oniciitum, and mesentery Massive metastasis to the skin 
Terminal edema of lungs 

COMMENT 

Syphilis was piesent in seveial of the eases lepoited in the liteiature In 
some of these cases it was thought at fii-st that the nodules Mere of sypluhtic 
oiigin The biopsy findings, liowever, ruled nith ceitainty against such an 
assumption in the case piesented above 

The case was someivhat unusual because it piesented no involvement of the 
lungs which aic, as a lule, included in such metastatic piocesses Further- 
moie, ivhen skm metastases occui tliey usually axe associated with adenocai- 
cinoma of the stomach lathei than with the sciiihous type of cancer 

With legal d to the loute of distiibution of the cancel cells to the skm 
theie aie two -nevs the hematogenous and the lymphogenous In favoi of 
the hematogenous distiibution of these metastases is the fact that the metastases 
involve vaiious viseeia, the peiicaidium, the supiaienal glands as well as the 
skin, and, furthemoi e, that they aie frequently not associated vuth any re- 
gional adenopathy A biopsy of the slnii lesions fiequently shows the pres- 
ence of many blood vessels which aie suiioimded bj cancel cells The nodules 
may appeal simultaneously There may be no dilatation of the lymph vessels 
and lymph spaces in the slan, and theie may be cancel cells in the blood ves- 
sels and capillaiies of the metastatic skin nodule, as well as m the blood vessels 
of other organs involved in the malignant piocess On the othei hand, Yedel, 
Puech, and Chaidonneau^- take the opposite view Likewise Ginlbeit“ has 
nevei noticed a lesion involving the aiteiial wall oi canceious embob to the 
intcrioi of these vessels lii some of the sections studied by him he noticed 
the lymphatic vessels in the skm to be distended vnth neoplastic cells He feels, 
theiefoie, that the dissemination must take place by the Ijunphatic loute It 
IS likely, however, that these tumois leach the skin both by the Ijunphatic and 
hematogenous loute 

SUMMIRY AND CONCLUSION 

1 A leport of a case of caicmoma of the stomach with numeious metas- 
tases to the skin, and with complete neciopsy findings is piesented 

2 The diagnosis of the natuie of the skm lesion depends on biopsy foi 
corroboration 

3 This ease is also unusual because (1) it piesents no Imig involvement, 
and (2) the metastas.zing caneei was of the sciiihous type 

i The evidence points to both the hematogenous and the Ijnnphatic loute 
as means of tiansmission of the tiimoi cells 
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THE HYBEOGEN lOK CONCEHTEATION OE ^SAL SBCEETION IN 
CHILDREN WITH ACUTE CORNEA 

A Pbelimin vby RrPOBT 


C H..., M D , ... A ^'1 .EH.'» se.s, mb , new Yoek, N T 

the Ob, CO 0^ .be 4f “irSetrof 

I mal vaiiation oi the individuals duiing an attack 

children and note any change which maj occui m 

of acute coryza 

II VTEKLVLS VXD ^METHODS 

The nasal secretions for these determinations 
pieseatcd to. mrmal or semiannual phjsicol exammation They .veie fro 
teTmonths .0 thirteen years of age and no diseumination nas made ivith 
respeeT to sen Those duldien in ivhom no pathologic conditions sveie dc- 
tceted, Here considered as noimal and the P„ of then respeet.vo nasal seerc 
tions was recorded as such 

The Ph determinations of nasal secretion in acute coryza were made early 
in the disease The children on whom these deteiminations were made represent 
selected cases in so fai as no other pathologic condition could he detected It 
should he emphasized that the Pk deteiminations iieie made on the nasal 


RcccKcd for pubUca-tlon Vu^ust 2a 1932 
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secietion duimg the acute stage of the disease when the nasal discliaige ^\as 
thin, cleai, and most profuse lu se\eial instances Pu deteiniinations iieic 
made on the same child, i e , noimal and duiing an attack of acute coiyza 

With only slight modifications makmg it adaptable foi nasal secictions, 
the methods used i\eie the same as those developed by Claik^ The indicatois 
used neie phenol led liaAing a Pit lange of 6 7 to 8 2 and biom eiesol puipic 
fiom 5 6 to 6 9 

RESULTS 

The lesults obtained horn these CNpeiiments aic picsented m Tables I and 
II, and in a giapluc lecoid (Pig 1) ot an individual case whose nasal secie- 
tion was e\amined ovei a peiiod ot sevcial weeks, during which time an attack 
of acute coiyza developed 


9 0 
7 a 



6 7 
6 6 


1 2 3 * 5 6 7 6 9 10 11 12 13 14 16 18 17 18 19 20 21 22 23 24 23 26 

p«e«Bb«r 1930 

Fit, 1 

COMMENT AND CONCl USIONS 

The Ph values lecoided in Table I wcie obtained fiom childien found to 
be ot noimal development in eveiy lespect It will be noted that the Ph of 
then lespective nasal secietions lange fiom 6 8 to 7 2 -with a mean ^alue of 
7 03 ±0 021 While in some instances these lesults aie slightly acid and m 
otheis slightly alkabne, they aie piactically within the neutial lange 

Acute coryza is usually usheied in with seveial paioNysms of sneezing 
followed by a maiked congestion of the nasal mucous menibianes Duiing this 
peiiod of congestion, theie is quite a piofuse thin, cleai, watery dischaige fiom 
the nose which may continue foi foity-ught houis oi longei The Ph de- 
terminations weie made on tlus wateiy disehaige and the lesults obtained aie 
lecoided m Table II 

The Ph lange of the nasal secietion in cliildien -with acute coiyza extends 
from 7 2 to 7 9 with a mean value of 7 69 + 0 039 Piom these lesults, it may 
be stated that in the early stages of acute eoiyza the nasal secietion gives an 
alkaline leaction 
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The curve presented m Fig 1 lepresents the Ph or nasal secretion in a 
boy, aged eight years, who had been under observation for several weeks before 
the onset of an attack of acute coryza In this case the normal Ph of the nasal 
secretion on December 1 was 6 9, on December 8, 7 2, and on December 15, 7 0 
During the night of December 16 this cluld had several attacks of sneezing 
and the next morning, December 17, a sbght nasal discharge was noted which 
gave a Ph value of 7 8 On the afternoon of the same day another determina- 
tion was made and found to be the same, 7 8 The next morning, December 19, 
the Ph of the nasal secietion iias 7 6, and on December 20, 7 4 The following' 
day, Dcecmhei 21, the mucous membranes of the nose while qtute congested 
Mcie di>, and it was Mith some diffieultj that sufficient seeietion could be ob- 
tained for the Ph determination The icsults on this day were, nor 6 8 and 
PM 6 7 On December 22, the mucous membranes had a nomal appearance 
and the nasal secretion ga\e a Ph value of 7 2, on December 23, the P„ was 
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7 0, aud on Decembei 24, 7 1 JJuimg the entuo couise o± this attack the only 
theiapeutie ineasuies employed neie complete lest in bed and plenty ot lluids 

Fiom these deteiminations it appeals that tlie Pji of nasal secretion in 
noinial childien vanes fiom 6 8 to 7 2 ivith a mean ot 7 03 + 0 021 These 
values aie nell ivithin tlie neutial lange of hydiogen ion coneentiations Dui- 
ing the eaily stage of acute coijza, the Pn of nasal sccietion cvtends fiom 7 2 
to 7 9 with a mean of 7 69 ±0 039 These lesults mdicate an alkaline leaetion 

SU3ni.\RA 

1 The hydiogen ion conccntiation ot nasal setietion obtained tiom noinial 
childien extends tioin 6 8 to 7 2 with a mean of 7 02 ±0 021 These results 
mdicate piactically a neutial leaction ol the nasal secietion 

2 The hydiogen ion concentiation ot nasal secietion obtained fiom chil- 
dien duiiiig the eaily stages ot acute coijza gave lesults extending tiora 7 2 
to 7 9 with a mean of 7 69 ±0 039 These Pn deteiminations indicate an al- 
kaline leaction of the nasal sedition in this disease 

KLI LREX'Ci: 

1 Clark, M Maiiifitld I'lit llottiiiiiiutioii of Ujdrogcii Iona, 19J0, Willnms lud WLlkins 
Compauj, p 70 
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A CASE OP 2IARKED CEEATINE2HA WITH RECOVERY* 


Julius J Selman, M D , and Charles R Lineg^vr, A B , Cleveland, Ohio 


I T IS now well established that the letention of consideiable amounts ot 
cieatiuine is associated with leual disease, and that the quantity ot eieati- 
nme found in the blood is a faiily accurate index of the degiee of lenal im- 
pairment Poi some time following the obseiiations of Myeis, cieatimne 
values over 5 milbgiams pei 100 cc weie thought to denote an eaily fatal 
termmation Exceptions weie not long in appealing and one of these, le- 
ported by Myeis,^ was a patient ivith uieteial obstiuction fiom stones whose 
blood cieatimne was 212 mg With lelief of the obstiuction the cieatiuemia 
returned to normal and the patient leeoveied 

The following lepoi-t deals with an instance of marked cieatmemia with 
recovery 

CASE report 


A colored ivoman, aged twenty eight years, was admitted to the Cleveland City Hospital 
on April 4, 1932, at 6 an, compl-uning of asthma Her past history was negative Her 
present difficulty went back four years During this time she has had attacks of asthma at 
irregular intervals These attacks were associated with colds -which are always present when 
the attacks occur The attack wluch brought the patient into the hospital was of two days 


‘From the Departments of Medicine and Blochemisti-j 
City Hospital Cleveland 

Received for publication Sept. 2 1932 
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duration Patant .aid .lio h.b Ind bomo bort ot ‘bi.dla'’ dur.n« uhah tina ahu isould £.11 
asleep for Uo da^3 iMthout la.«„' iblo to be .roused The l.rst att lek, A.e months preMOUS 
to admission, came on ifter she hid become extreineh ...„^rj ibo.it something Tuo da>s 
betore adimssion tho p itieiit bee line tri,jliteiied bj a lire 

On phjsical ebiminition the p it.e.it u.s found to be . uell nourished and developed 
voload uomin who prc uiUtl tliL tvpuil i>itturi ot in ante ittuk ot istltm i 
tion Tbo patient tlioroughh coiiitious but ‘'felt is it she were 

other positieo findings ..ere as follows e\amiu ition ot lungs showed the tjpieil findings of 
asthma Tho surprising findings were th it the p itieiit was pulseless, the sjstolie and natur illj 
the diastolic pressure were so low that neither eoiild be measured bj i niereurj manometer 
This finding w is cheeked seecral times bj several dilTereiit men One li ilf eubic eciitimctcr 
of adrenalin was given, and within an hour the attaek ot isthm i subsided ind the patient said 
she felt better “all over ’> About four or live hours liter, the p itient had another feeling 
of impending death, she became restless ii d telt ‘^ver^ pceiili ir She was then given the 



Chart 1 


routine treatment for shock including hypertonic solutions of glucose intravenously, caffeine 
sodium benzoate, adrenalin, and normal saline solution, intravenously She felt better 
During the entire period, the blood pressure could not be measured At 10 P il , or about 
sixteen hours after admission, her blood pressure was measured for the first time It was 
74/32 Tho first dose of adrenalin had caused the asthma to disappear 

The examination of the urine showed two plus albumin and the sediment was composed 
of hj aline and granular casts and a great many white blood cells Urea mtrogen was 27 mg 
"I test was not made The fluid intake on the day of admission was 

-300 c c but the output was only 50 cc The red blood count, the white blood count and 
hemoglobin estimation were of no significance ’ 

There was a verj rapid rise of both urea mtrogen and creatinine to 140 o 

15 4 mg per 100 ee respectively on AprU 13 (Chart 1 1 I^oTZ til 1 ^ 

slower faU of these nitrogen elements of the blood, i e whilfth" lllwl IT " 
about eight dajs, the return to normal required twelve days “ 
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The blood pressure gradually rose but did not reach its highest point until April 20, 
or two weeks after admission 

The output graduallj increased until on April 15, it totalled 1660 cc and contained 
12 S gm of urea or about one half the normal amount The creatinine in the blood was 
just receding from its high point On April 26, the output was 3100 c c, the urea output was 
21 7 giu , the urea nitrogen and creatinine were IS mg iiid 2 3 mg respcetivelj 

The phcnolsulphonephthalein output was zero on April 12 This was not repeated 
The urine gradually cleared, and became negative 

Tile CO, determinations laned rrom 43 to 64 lolumes per cent 

Comment — The amazmg fact about the eomse of this case is that in spite 
ot the blood and othei laboiatoiy findings the patient was peifectlj coiiitort- 
able and conscious dining the entiie time of hei hospital stay 

The exact cause ot the findings is not known, how'eiei, it is suggested 
that due to tlie niaiked diop ot blood pressuie and the lesultant disturbance 
111 the blood flow thiough the kidneys, theie was an accumulation of nitiogen 
metabolites in the blood togethei with the otliei evidences of kidney insuffi- 
ciency and as the blood piessuie lose to noimal, all the evidences of kidney 
lusufficiencj' disappeaied 'Whethei the fall in blood piessuie was due to an 
aiiaphi laxis as the lesiilt of the asthma obstinction is difficult to say 

REPEREXCE 

1 Myera, V C Practical Chemical Anahacs of Blood, cd 2, St Louis, 1024, The C V 
Moabi Co , p 721 
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THE NORilAL RANGE OP CALCIUM .VND INORGANIC 
PHOSPHORUS IN THE SERUM OP HEALTHY 
NONPREGNLVNT '\VO:MEN®t 


J W Mull, Ph D , vnd A H Bill, M D , Cle\el.vxd, Ohio 


I N A PREVIOUS publication the authois^ piesented eiidencc, both liom the 
liteiatuie and Iiom then own woik, that the geneially accepted laiige ot 9 
to 11 mg Ca pei 100 ml of seiaim is too low The piesent study, in which the 
calcium and phosphoius was detei mined in 207 healthy nonpiegnant women, 
fully confiiins oui eailiei conclusions 

The same methods weie employed as befoie The calcium was detei mined 
bj the method of Kiamei and TisdalP wath slight modifications in technic is 
suggested by^ Collip and Claik,^ Claik,^ and oin owm expeiieiice Tests weic 
11111 fiom time to time tlnonghoiit the couise ot the stiidi by making multiple 
detei niinations on the same sample of setuni, bj lecoveiing calcium added to 
the seium, and by deteimnimg the calcium in piepaied solutions of Iniown 
stiength These tests indicate an aveiage eiioi of fioni 1 to 2 pei cent 


•Read befoic the ymeiican Societj of Biological Chemists Philadelphia April 29 
Recei\ ed for publication A-Uffust 26 1932 

tPiom the Laboratori ot the ilaternit> Hospital and the Department of Obstet 
of Jledicme Western Reseice LnuersiU 


1932 
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AlUU mu, ',iUUM (U 11UUTU\ NOM-ltK.N \Nr \SOML\ lUiJ 

PliospliolUb ^\a^ dolununea 1)\ llm mclhod Ivutluu and Colicii'' as modi- 
ht.db\ luUtiiei and liiclitcnstuu,‘ with sonie sugt;is(u)i)b m haiidliii'j Horn Di 
Shohl Staudaids ot difteunt stun^th weic used so that unknowns could al- 
\\a^s be wad within 3 mm plus oi minus of the standaid used, set at 20 mm 
Ttsts ab dcsciibed abo\o indicate an a%ci,i{'c eiioi of 5 to b pei cent 

The buhjects wcie nuibcs, iiospit<d cmplocccs, and jiatients who came to oui 
pienatal chnicb, but weie found not to be pic^nant Blood was diawii just be- 
fore lunch in all cases except foi the clinu patients, wheie it was taken jiist 
alter linuh It was tliawni into eentnfinic' tulies, .illowcd to elot, and then 



Ca in mf p*r /99 4 


Rknic ot tScram Ci.lcku.rn m Normal Women 
0 7 Ca«e« 


Fig 1 


centrifuged The seinirn was poured off, leeentiifuged to lemove all led cells 
and used foi the determinationb ’ 


In Table I the subjects hace been giouped first on the basis of diet, those 
eating in the dormitorj having a moie oi less standard diet, those at home eat- 
ing a freelj selected diet, and the outpatients being on practically a minimum 
diet As regards calcium, the gieatest diffeience in the aceiages of these thiee 
gioups IS 0 l i mg , uhile the probable eiroi of this difference is 0 064 mo- T,, 
some cases this difteience mas be consideied as significant, but we do not fed 
justified in so considering it heie, wheie the anah ses aie made in bioloon« fl i 
The ,«l„=us ,l.c„ „g.o„pcd on ,hc bOMs « "a.V mto S ^ 

Un.., 0,0 ond ,b.,o „,o. The ,olcc„„„’of “X 
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because it was the only significant point found when om subjects were grouped 
in ten year periods The average difference in this case is 0 16 mg with a prob- 
able error of 0 045 mg Again we do not feel justified in calling this a signif- 
icant difference Eiom this we conclude that calcium is not materially affected 
by age or diet, so long as there is an adequate intake 
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With phospliolus, ]ioi\e\ei, a glance at Table I shoivs inaiked di&eieuces 
On the fiist diet gioupmg the gieatest difteience of the aveiages given is 0 38 
mg , while the piobable ciioi is onlj'^ 0 063 mg This difteience is unquestionably 
significant The age giouiiing hi mgs out anothci faetoi, those undei thirty 
aie separated into muses and ontiiatients, with widelj difteiing aveiages This 
IS due to the fact that the foimei vveie taken bcfoie lunch and the latter after 
It has been shown by Bollmgei and Haitman,® Haiiop and Benedict, “ and 
others that there is a maiked fall in the inoiganic phosphor us of the blood dur- 

Tabce II 


CVLCICM \ND INOROVMC PUOSl HOUCh, IS TUB StKUit 01 XORM \L XONPRFONVST IVOlIEN 

Outpatient Group 

All Figures Given iv Mo per lOO ilu Serum 


N \ME 

\aE 

PVR\ 

DVTE 

CV 

P 

N V\IE 

VOL 

P\R.\. 

DVTE 

CV 

P 

L W 

30 

1 

0-27-31 

10 22 

3 75 

V D L 

22 

1 

12-15-31 

11 14 

4 04 




b-17-31 

11 41 

4 35 




1-12-32 

1107 

3 31 




S-12-31 

10 68 

2 72 




Avg 

11 10 

3 67 




Avg 

10 77 

3 61 












It W 

19 

1 

10-18-30 

10 78 

3 57 

A n 

29 

1 

S- 3-31 

10 56 

3 10 




12-13-30 

10 52 

2 93 




9-14-31 

11 23 

3 00 




A\g 

10 65 

3 25 





10 90 

3 35 

X U 

o > 

1 

9-29-31 

11 00 

2 77 

K G 

19 

1 

4-24-31 

10 91 

2 53 




10-20-31 

11 11 

3 51 




5-15-31 

10 84 

310 




11- 3-31 

10 74 

— 




6- 0-31 

10 00 

2 83 




Avg 

10 95 

314 




Avg 

10 78 

2 SJ 











h S. 

16 

1 

3- 5-32 

10 42 

4 02 

I A 

31 

J1 

0- 9-31 

11 20 

— 




3-26-32 

10 73 

417 




9-30-31 

11 55 

3 53 




Avg 

10 58 

4 10 




Avg 

1140 

3 53 





3 29 






O P 

19 

11 

11-13-31 

10 71 

A C 

31 

11 

10-24-31 

11 04 

2 83 




1-22-32 

10 00 

3 76 




11-21-31 

10 37 

3 77 




Avg 

10 35 

3 52 




Avg 

10 70 

3 30 











51 G 

27 

1 

o- 5-iii 

10 94 

311 

L D 

21 

1 

10-11-30 

10 95 

3 84 




5-26-31 

10 86 

2 91 




12-20-30 

10 17 

3 41 




6-16-31 

10 73 

2 93 




3-24-31 

10 25 

2 53 




8-18-31 

10 68 

2 72 

2 36 




Avg 

10 46 

3 20 




8-29-31 

— 







Avg 

10 80 

2 81 

M H 

23 

1 

10-2S-30 

10 10 

— 










11-25-30 

10 47 

3 80 










12-23-30 

10 72 

4 17 











10 78 

4 01 








ilaNimuui deviation from the individual avenge Ca 0 01 rag P 0 8S rag 
Average deviation from the individual avenge Ca 0 25 mg P 0 3S mg 


ing caibohydiate metabolism These gioups, theiefoie, aie not compaiable 
Those taken aitei eating cannot be consideied heie, and aie not included in the 
subsequent groupings 

Between the compared age gioups v\e find a difference in the averages of 
0 50 mg , and a probable eiioi of 0 044 mg Here again is a significant differ 
ence Either diet oi age causes a difference in the serum phosphorus In order 
to eliminate one of these two factois, those eating the standard hospital diet and 
those eating independently at home are botli subdivnded on the basis of age, and 



MUIh UHL blUlJM 01 liUMTUV N'ONUUtON P iU-iJ 

m each case the diflcicucc lound bet. \\ ecu the a\eiagcs is signihcaut ihen thobC 
below thut\ lUe giouped b\ diet, uid the difteicute ib iioiuuial Ihib sctnis to 
uulicate that age is the Hu\) 0 itaul factoi liie hist gioup, that oici tiuitj 
diiided h\ diet, dots not tall into line as expected Ihis failiue ni.ij bo due 
to a uunibei of icasons, but the most piobabie seems to be tliat of iiiduidiial 
variation It age is the afteetiiig cause, it is eiitiielj piobabie that such a change 
would come not at am iixed seal, as at thiils, but would saiy with each subject 


TvBLb in 

Oalcium \sd Isonuwic Piiosiiiouis is thl Suilm oi Noiwii tCosicLOMsT Wonts 

IIospiTsi, Gaoei 

\n FiGiios (,i\Fs IS sfo in too Mu Stiien 


NUIE 

KQh 

DVTE 

cv 

r 1 

\ VMt 

\(.F 

D\TE 

L\ 

} 

M L 

3S 

b-lS-3l 

10- 1-31 

10 U 

10 50 

3 10 

3 27 1 

\t M 

21 

4-2 1-31 

2- 3-32 

10 00 

10 18 

3 17 

3 St 



-'•'g 

10 42 

3 21 



Avg 

10 09 

3 62 

B 

3S 

2-12-31 

2-11-32 

10 17 

9 92 

4 00 

3 44 

F B 

20 

S-20-31 

2-11-32 

10 58 

9 SO 

4 31 

4 03 



'■'g 

10 04 

3 75 



Avg 

10 19 

4 17 

B F 

32 

4-16-31 

2-11-32 

10 87 

10 OS 

3 41 

3 47 

K 

38 

2- 5-31 
2-11-32 

9 33 

9 87 

3 19 

2 7(1 



Avg 

10 47 

3 44 



Avg 

9 00 

2 97 

D 

43 

2-12-31 

2-11-31 

9 90 

3 66 

3 82 

1 J M 

28 

9-10-31 

2-17-32 

10 75 

9 60 

3 50 

4 40 



Avg 

9 90 

3 74 1 



Avg 

10 17 

3 95 

\ C 

25 

5-21-31 

2-17-32 

10 57 

9 55 

4 10 

3 69 

U P 

26 

10-29- 11 
2-18-32 

11 33 

9 70 

3 31 
3 49 



Avg 

10 06 

3 89 



Avg 

10 61 

3 40 

M h 

28 

8-14-31 

2-18-32 

10 52 

9 90 

4 00 

4 58 

M W 

32 

S-17-31 

1-18-32 

10 82 

9 87 

2 64 
244 



Avg 

10 21 

4 29 



Avg 

10 34 

2 54 

C A 

26 

6-11-31 

9-10-31 

2—22—32 

11 06 
10 98 

9 99 

3 86 
3GG 

3 70 

XM 

24 

3- 3-32 

4- 7-32 

9 94 

9 80 

4 18 
3 70 





Avg 

9 87 

3 97 



Avg 

10 6S 

176 




Maximum deviation from the aierage Ca 0 92 mg P 0 45 mg 
Average deviation from the average Ca 0 37 mg P 0 18 mg 


Studied It would not be uiilikeh , theiefore, to find disagieemeut in this gioup 
We feel that the evidence fasois the age factor, and that theie is a decline in the 
phosphoius content of the seium of women, taking place, on the aveia<re ^at 
■uound thirty j ears of age ° ’ 


On the basis of the findings piesented in Table I we have included all the 
-07 eases in the distiihiition cuiwe given in Pig 1 Ovex two-tlurds 81 ner 
cent, fall within plus or minus 0 4 mg of the aveiage, 10 6 me nei ’inn i 
94 pel cent fall between 10 0 and 115 mg On tbe basis 
we claim tint the noimal laiige of senim calcium in healthy women 
uv Clcv eland, is fiom 10 0 to 11 5 mg per 100 ml of serum 
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In Fig 2 we have given the distiibutioii cui\e foi phosphorus foi those 
thirty yeais and ovei, and foi those nndei thuty 0\ei two-thirds of the lat- 
ter, 80 pel cent, fall within plus or minus 0 4 mg of the avciage, 3 8 mg per 
100 ml Nmety-tw'o pei cent fall beta ecu 3 2 mg and 4 4 mg, w'luch may be 
considered the noimal laiige foi inoigaiiie iiliosphoius foi hcalthj women under 
thuty The curve for those orei thiitj is, as would be expected, much less 
legulai The average found w'as 3 3 mg, and the range from 2 6 mg to 4 2 mg 
per 100 ml 

Pig 3 shows the difteieiice due to caibohjdiate metabolism The 109 
cases are the same as shown in Pig 2, under thuty, while the 32 cases aie from 
the outpatient cliiiie, wheie the samples were drawn after lunch There is a 
distinct dilieieuce in the avciagcs and in the curves 

Tables II and III are given to confirm the validity of our findings These 
tables show repeated tests on the same imlividual at intervals vaijung from 
two weelcs to a yeai They show a lemaikable eonstnney in the calcium and 
phosphoras levels of a giv en individual In Table II, outpatients, the maximum 
deviation of any finduig fiom the avciage foi that individual was onlj’’ 0 64 mg 
for calcium and OSS mg foi phosphor us, while the average deviation of any 
finding fioni the individual aveiage was 0 25 mg for calcium and 0 38 mg for 
phosphorus 

In Table III, hospital gioup, there aie some larger vuiiations It will be 
noticed that these occur between tests made duiiiig the eail> montlis of tlie 
year, our winter months, and those made duiuig the summer or faU mouths 
This led to the belief that theie miglit be a seasonal variation in calcium The 
evidence, however, proved contradictory and no such coneliisioir can be justified 
on the basis of our studies No evidence was found of any seasonal variation 
ill phosphorus 

suit Jt VRY 

The calcium content of the scrum of normal adult women is not affected 
by age or diet, piovided there is an adequate intake 

The normal range of serum calcium in healthv women, undei conditions 
m Cleveland, is from 10 to 11 5 mg per 100 ml of seiiiin 

The inorganic phosphorus of the serum of liealthj women is subject to an 
age vai ration, the noimal lange in women mer thutv being lower than that 
for women under thirty 

Three and two-tenths to 44 mg per 100 ml of serum is the normal lange 
of inorganic phosphorus for women undci thirty, when the blood is diawn 
before eating 

The range for those over thuty is found to be from 2 6 to 4 2 mg per 
100 ml of serum 

No conclusive evudence of seasonal vaiiatioii was found in either the cal- 
cium or the 11101 game phosphoms 
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STUDIES OX OASTRIG MUCIX^ 


Its> Effect on Gastuic AtiDiT\ 


David H Rosekbekg, il D , vnd Leon Bloch, MD Chicago, III 


T he physiologic lole ot gastric mucus has lu the past attiacted lelatively 
little attention That it possesses a protectue function ivas suggested by 
William Beaumont' in 1833 and leiteiated by Claude Bernard,^ Schiff,® 
Pavlov,* Klug," and more lecently by Whitloiv “ Ileidenhain' m 1879 as- 
enbed to it the power of reducing gastnc aciditj Pavloa* stated that “a 
perfectly pure jiuce may have its acidity reduced to the extent of 25 per cent 
by neutralization with mucus ” Gies® m 1903 concluded that ivhereas pie- 
cipitated mucoid shows piactieally no acid combining pouei, “in the hjdia- 
tion of mucoid by pepsm-acid acid combines ivith the dissolved proteid 
products formed in the process ” Extending the avork of Gies, Postei® m 
1907 observed that gastnc mucus obtained by lightly sci aping the mucosa 
of pigs’ stomach, in the presence of pepsin is capable of combining with 
hydrochlonc acid to a relatively marked degiee Purthei, Lim'“ noted that 
the concentration of mucus was higher than normal when the rates of gas- 
tnc secretion (HCl output) were low Because of its power to combine read- 
ily with free acid, its “protective, soothing lubncating role’’ and the fact 
that “its secretion or ingestion causes no chemical disturbance in the bodi 
and no unfavorable eftect on gastro-mtestiual secretory or motor activity ” 
it was recently proposed by Pogelson" as an ideal antacid Using Pavlov 
pouch dogs, Pogelson" found that gastnc mucin, a substance prepared from 
the mucosa of hogs’ stomach, has a high acid combining powei When ad- 
ministered to patients with chronic peptic ulcer, it lesulted in complete relief 
of symptoms within thiee days of treatment Kim and Ivy'= later reported 
the prevention of ulcer formation in 17 dogs with biliary fistula by feeding 
la gm of mucin twice daily “ 
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Pmsuant upon Fogelsou's mteiesting pieliiiuiiaiy lepoit, we undertook a 
eouipieliensive study ot its clinical \alue and at tins time, isisli to report the 
eftect of commeicial inucm and some of its tiattions upon the gastiic aciditv 
m eight patients iiith uncomplicated ehionic peptic uleei Our lesidts m the 
tieatment of 28 patients aie to be lepoited elseuheie The mucin prepaia- 
tions and the mfoimatiou pei taming theieto i\eie tuinished by Di Dai id 
Klein, of The Wilson Laboiatoiies 

GEXER VE rnOPEDURE 

A Rehfuss tube iias passed into the tasting stomacli and letained through- 
out the peiiod of obseiwation The stomach was emptied, the test meal giien 
and at fifteen minute luteivals 10 c c of gastiic contents weie aspiiated and 
examined immediately toi tiee and total acidity At the teimiuation of each 
aspiiatiou, the lesidual content of the tube was foiced back into the stomacli 
and the end of the tube clamiied Individual senes ot obseivations weie 
made on successive moiuings 

1 ALTERATIONS IX THE ACIDITV FOLLOWING ONL OR liIORE BLVND FEEDIXGS 
W'lTH IND V/ITHOLT G VSTRIC WOCIX 

With the tube in situ, gastiic secietiou was stimulated by having the 
patient drink 400 c c of wmtei One horn latei a bland breakfast (quah- 
tativel}’’ and quantitatively the same thiougliout the penod of study) was 
served ilaintainiug the usual w’aid ulcei loutiue, an inteiwal teedmg ot 
thiee oimees ot custaid was given appioximately two houis latei With 
one 01 moie such senes established as contiols, one-half ounce of gastiic 
mucin was added to the bieaktast and to the custaid We hoped theieby to 
deteimine to what degiee the buftenng action ot a bland feeding is enlianced 
by the addition of this amount the usual theiapeutic dose, of mucin Such 
studies w'eie earned out upon thiee patients 

In patient IS (Table I, Chait 1), the contiol biealcfast on tw'-o occasions 
lesulted in a complete absence of fice HCl ioi one-half houi By the ad- 
dition of mucm, a similai lesult wms obtained in one expenment, m anothei, 
flee HOI was absent foi oue-fouith ot an horn The subsequent addition of 
custaid had no efteet m one contiol, but in the othei theie was an absence 
of flee HCl foi one-foiiith of an hoiu Jilucni added to custaid pioduced an 
absence of fiee acid foi one-fouith and one-half horn lespectnely in two 
expeiiments A mild oi modeiate secondaiv lij peratimulatioii was obseived 
in thiee of foui instances in wdiich niiicin was used 

111 patieut 2H (Table II, Chart 2), the results wnth mucin weie much 
nioie stiiking Whereas the control biealrtast pioduced an absence of free 
HCl foi one-fourth of an houi, with mucin no fiee acid wms detected for one 
hour 111 one experiment and for one and one-half houis in two subsequent 
ones In the latter tw'o expeiimeuts a secondaij 113^)61 stimulation iapidl 3 ^ 
ensued The later addition of custaid to the contiol ledueed the fiee HCl 
to a modeiate degiee, but custaid together with mucin reduced the free 
acidity to zero for one-halt houi, although at the thiee quarter hour peiio 
its value wms the same as the control 
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Charta 1 and 2---<5aalric free acldltj following one or more bland feedings with and with- 
out ^^trlc mucm G^trlc secretion was stimulated b> 400 c.c water and breakfast tnven one 
hour later Custard If used was gUen two hours after breakfast (Patients IS and 2H) 
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Xu patient 3^t (Tabic ILi), \vc endeasoied to coiupaie the efteets of t%io 
feedings (bieaktast and latei custaid) nith a similai bieaktast containing 
one-halt ounce ot inuein (no custaid) The lesiilts neie interesting, foi 
while the iiiuciii pioduced an achloihydiia foi tliiee-touiths of an houi com- 
paied Mith one-lourth oi an houi toi the contiol, the final leadings two and 
one-halt liouis aftei each bieaktast weie the same Xo secondaiy hjper- 
stimulation occuiied 

2 COMPARATIVE IXPEUENCE OP COMMEKCIVE MUCIN* AND “PURE” MUCIN' 


One bland ot cominei cial mucin, accoiding to the manutaetuiei, contains 
appioNimatelj 60 pei cent “puie” mucin and 40 pei cent peptone and ash 



70 and 6M) 

material It nas desuable theiefoie, to compare the relative antacid prop- 
erties of commeicial mucin (“gastric” mucm) ivith that of the “pure 
mucin Five hundred cubic centimeters of waim oatmeal gruel were used 
as the standard test meal (Crohn and Reis“) Aeceptiug the response to 
such a meal as our control, the respective mucin preparation was added, m 
all instances, aspirations were continued until the stomach was empty Ob- 
servations were made upon tcvo patients (Tables TV and V, Chart 3) 

In both mdividuals one-half ounce of gastric mucin eftected an absence 
of free HCl which persisted for one-half hour “Pure” mucin pioduced the 
same lesult m patient 4B, but m patient oM, the achlorhydria lasted for on j 
one-fourth of an horn To observe the e&eet of a laigei dose, one ounce 


OS tAbTHIC MLCIS 

ItOblMlLW. llLOUl brLOlL-, 

IvULl. IV 


COMPMl-^TliiF iiltCV 01 


TEa T Mm 

Oatmeal gruel ^ 

(Control) 

Oatmeal gruel ; 

-e i_ oz gastrie mucin 

Oatmeal gruel 
T H oz pure mucin 

Oatmeal gruel 

- 1 oz. gastrie mucin 

Oatmeal gruel 

- 1 oz pure mucin 

Oatmeal gruel 
T >2 oz peptone 

Oatmeal gruel 
- 3 oz milk and cream 

Oatmeal gruel 
(Control) 


Mrns run MUCIS, PHTO 1 vsu 

Giaxiuc mucin ^Pur^^^cinm 

(PlTlIST iB) 

=== fs=nirTS° gTSSj|^ 

— rni no tjo 0 >0 w 

r> o ? 3)0 57 0 GOO 00 0 


\ND Cl 1 "1 


dill- 2tnit- 

"oTo oTo 

77 0 70 0 


TV 12 0 21 

FA 0 G ^ 


00 

20 5 

00 
32 0 

15". 

U2 5 

10 2 
82 2 

39 0 
92 2 

72 5 
102 5 

0 0 

10 5 

00 
35 0 

13 0 
53 0 

53 0 
82 5 

73 5 
99 5 

78 0 
100 0 

00 

410 

00 
45 0 

00 
60 0 

00 
79 0 

31 5 
101 5 

52 0 
119 0 


Empty 


SO 5 101 2 
09 0 118 7 


FA 0 0 
TV 34 5 


no 00 34 0 45 0 09 0 

3^ 07 0 95 0 93 0 10 lO 


FA 

TA 

00 

30 0 

00 

35 0 

00 

52 0 

00 

74 0 

29 5 

90 5 

55 5 
04 4 

FA 

TA 

00 
16 0 

00 

210 

00 
43 5 

16 0 
36 0 

30 0 
77 0 

45 0 
73 0 

FA 

TA 

00 
13 0 

10 0 
34 0 

29 0 
530 

36 6 
61 1 

38 0 
62 0 

517 
73 3 


TVBLB V 

xn ‘prtRF Mlcin Upon Gv^tbic Acu)IT\ 
Effect of Gcstbic Mucin and Pobe Mucis u 

(Patien t jM) 

-====^^ a he. IHB 


IHB IjnK. 1)HB. HHR. 

1^5 STo Emptj 


test mevl gg-Q 4^5 STo Emptj 

Oatmeal gruel ^ 09 0 53 0 70 0 56 0 59 0 

(Control) lA — - 

. no 0 0 12 0 48 9 49 0 43 7 60 6 

Oatmeal gruel ,, n 35 0 62 0 78 9 74 0 68 8 79 4 

% oz gastric mucin iA - 

„ . n n 31 0 31 0 55 6 55 0 22 0 51 2 

Oatmeal gruel _ 559 34 0 74 4 73 0 5 0 0 70 6 

T V 2 OZ pure mucin — 

Tabee VI 

r crrwtr' VltrCIN PEPTONE IND llIlEK VND CEEAII UPOV GaSTBIC 
Coup IB WIVE Epfects of Gi&tbic MUCi 


(Patient 6M) 


TEST ME \L 

Oatmeal gruel 
(Control) 

FA 

TA 

i HB. 

60 

27 0 

i HF- 
16 0 

40 0 

J HE 

37 0 

62 0 

IHE 

43 0 

72 0 

IjHE. 
43 6 

64 0 

1 ^ HP 
Empta 

Oatmeal gruel 
■i oz gastric mucin 

FA 

TA 

00 

46 0 

00 

38 0 

40 0 

89 0 

53 0 
102 0 

69 0 
910 

Empty 

Oatmeal gruel 
+ i oz peptone 

FA 

TA 

00 

51 0 

00 

58 0 

00 

73 5 

44 0 

84 0 

72 0 

94 0 

83 0 

97 0 

Oatme it gruel 

FA 

00 

00 

15 0 

23 0 

32 5 

o5 7 

+ 3 oz. milk and cream 

TA 

310 

29 0 

42 0 

50 0 

oy 0 

70 0 
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each of ga&tiic mucin and ot “puie” mucin was given on successive days to 
patient 4B (Table IV) An achloihydiia lasting practically three-fourths of 
an houi was obtained with the “pine” mucin, contiasted with one hour 
when gastiic mucin was adininisteied In all ot these evpeiiments, the achlor- 
hydiic peiiod was supeiseded bj’’ a lapid use in tiee IICl, the leadmgs be- 
commg equal to the coutiol at the end of one houi when one-half ounce of 
eithei toim of mucin was added and at the end of one and one-half hours 
when one ounce was given A secondaiy hj pei stimulation oecuiied m all 
mucin studies on patient 4B 



IS 

Chart 4 — Comparative effect of (1) Control (500 cc oatmeal gruel) (2) One half 
ounce puie mucin (3) One-half ounce! gastric mucin (1) One ounce pure mucin (o) One 
ounce gastric mucin (G) One-half ounce peptone-phosphate fraction (7) Three ounces nillK 
and cream mixture The substances tested vvere added to 500 c.c oatmeal gruel (Pauents 
SM and 4B) 

3 NEUTRALIZING CAPACITY OP THE PEPTONE FRACTION 
This phase of our study was conducted upon thiee patients m a manner 
similar to Part 2 One-half ounce of the peptone fi action was compared 
with one-half ounce of gastiic mucin (Tables IV, VI, VII, Charts 3 and 4) 
When the peptone fraction was added to the test meal, an absence of 
fiee HCl was noted foi thiee-fouiths of an houi in two patients (6iM and 
70 and foi one hour in the thixd (4B) as compared with one-half hour 
when gastric mucm was tested In the third patient (4B) the i espouse to 
one-half ounce of peptone conesponded to that of one ounce of gastric mucm 
The subsequent lapid appeaiance of fiee HCl pieviously remaiked upon, was 
likewise observed in this gioup Mild hyperstimulatiou was present m two 
patients (4B, 6M) 


ItO^'V ''ll' 




4 TUr VCIDCOMUIMM. I'ONM It OV 

pvuibON , iiH (lin‘'s bimg 

Theunttounu, :r:::lco:^^ - 

a rapid lemisbiou in main f,ce llCl, sujrgcstcd a coinpaia- 

as Its recognued Lapacitj toi c i ° Tliite ounces ol milk and 

tive stud^ with gastiic mucin am ‘ .Mbtiic mucin, puic mucin, 

cream (ecpial paits) and one la -puc method employed was the 

and peptone were tested m ^ yy ym^ Charts ‘1 and 4) 

same as that m Paits 2 and 3 ^ ^ ,^1 to that used m routine 

A milk and "‘'';,'““,„';L'‘absancc ol Hoe ,.ck 1 to. one halt hoar in 

ulcer management pi oduced . instances 

three pat.en.s and to. ".e”als tvee pc.Malontly leas 

{611, 70, 8B) the loadinss at „f nbscat.on, ... the fourth 

than then contiols thiougho acidity 

case thej wcie less than the contiol ^ tn cs and furthermore, 

Mas not as lapid as that tolUming muen or its dcinat 

no secondary ones obtained folloeviug the mucin 

Contrasting these resu ts ^ Gastiic mutm established an 

products rceeals th„e patients studied (4B, bif, 70) 

achlorhydria for one half houi turpe cases but m the fourth 

The same obtained after milk an Further the acid combining 

was prolonged to ^ of gastiic muein 

power of milk and cieam uas j^p^ ^ay |,e considered 

(2) The achlorhsdiia following pure mucin i^i , o ; 

Table VII 

Afrrt^. Peptone ani> Milk \nd Cm \ii Upon Gastuic 
COMPVKATIVE EiPECTS OF & ISTKIC AclDlT? 

(Patient 70) 

-===============^^ Stir Hie Hup IMip line. 2 hil 

rrPCrnxtvVT. ^ r ^ -“a“ n A ^ f\ .1,1 fl 


T EST MEVL ____ 

Oatmeal gruel 
(Control) 

Oatmeal gmel 
+ oz gastric mucin 

Oatmeal gruel 
+ % oz peptone 

Oatmeal gruel 

■t 3 07 milk and cream 


23 5 53 0 

83 5 101 0 


21 0 43 0 


26 0 21 0 

57 0 54 0 


Table 'Viil 

„ Nfrpi'i \ND Milk snd CPECit Upon Gastric Acidity 

COAIPWATWE EFIECT OF POPE -UOCIN \>u 

(PvTIENT 8B) 

^ h.rr.TM>'(E 1 n r ) HR Inn 1 na. linn. Ij nr hr 2 hr 2) hr. 21 hr. 

Oitmeal gruel PA 3 0 3° » Sin nil 930 

(Control) TA 27 0 o 3 0 63 0 70 0 7i> 0 7-0 Ud 0 


Oatmeal gruel V\ 0 0 0 0 25 0 24 0 

+ ’1 oz pure mucin TA 43 0 COO 76 0 S- 5 

Oatmeal gruel PA 0 0 0 0 10 0 310 

+ 3 oz. milk and cream TA 19 0 32 0 48 0 75 0 


36 0 51 0 56 0 71 5 85 5 74 0 

92 0 102 0 107 0 105 5 104 4 99 0 
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as of appiOMinatelj the sauie dmatioa as uulk aud cieam, but agaui, the 
neutialumg cftect was iiioic piolouged A\ith the lattei (3) Peptone effected a 
more extended absence ot liee UCl than did milk and cieani (three-fourths 
to one hoiu compaied nith onc-hali to thiee-foiuths houi) m the thiee cases 
studied (4B, Oil, 70), although in two ot these, the iieutialuing action evas 
less sustained than when using milk and cieaui In thiee of toui patients 
(4B, 6M, SB) mucin oi its deiivatnes nas pioductne of a hj perstimulation, 
an eud-iesult not found with milk and cieam 


DISCUSSION 


In oui studies on patients nitli chionic peptic ulcei, the achloihydna 
tollowing one-half ounce ot gastiic mucin, pereisted toi one-touith to one 
and one-half lioiiis in thiiteen expeiiinents, not exceeding one-half houi ni 
the majoiity, although the total a\eiage ivas only toity minutes (Table IX) 
Oiling one ounce ot gastiie mucin piolouged the period ot achloihydna to 
one houi in patient 4B, doubling the cftect obtained with the smallei dose 
With oue-lialf ounce ot gastiic mucin, the tiee acidity was less than that ot 
the contiols toi a total peiiod of one-halt to one aud one-half horn’s, ui the 
ma 3 oiity being one-halt to thiee-touitlis ot an hoiu, including the peiiod ot ab- 
sence of tiee IICl That the neutialmug substances constituting 40 pei cent of 
mucin play an iiupoitant lole m its antacid piopeities has been adequatelj dem- 
onstrated, since one-half ounce ot the peptone ash tiaction eftected an achloi- 
hydna foi one-halt to one hour in three instances In Fogelson’s experiments 
on Pavlov pouch dogs, achloihydiic periods as long as five to seven hours 
were observed when one-halt ounce ot gastric mucin together with one pound 
ot meat nas given This disparity between our results and those of Pogelson 
may be dependent upon the prolonged bufteiing action of the meat 

Our studies on patients tuithei conoboiate the secietagogue action noted 
by PogelsoW^ on dogs and confirmed by Ivy and lvim,“ toi, of 21 experiments 
with mucin aud its deiivatnes, a secondary hypezstiinulation of a mild oi 
moderate degree was present in 14, an incidence of 66 per cent (Table IX) 
Since the completion of our rvoik, RiAmrs, Vanzant and Essex^'^ repoi-ted 
the finding, m some of then patients, of a marked elevation in the acidity m 
association with an increased gastric secretion, the same being observed in 
dogs subsequent to the feeding of a regular meal containing 10 gm of mucin 
The 1 esulting cun es simulated those follow ing histamine stimulation Thi ee 
of tour lots of mucin gaAe all the biologic tests for histamine, but none was 
detected in the fourth® More iecentl 3 ’’. Brown, Cromer, Jenkinson and Gil- 
bert^^ reported “no marked secietagogue effect” from then muem prepara- 
tion 


The comparative results folloivnig the milk aud cream mixture are par- 
ticularly enlightening, despite tlie paucity of patients studied Free acid was 
absent for one-half to thi ee-f oui ths of an hour after the administiation of the 
milk aud cieam, comparing favoiably wnth the average response to one-halt 
ounce of gastric muem The free acidity was less than that of the controls 
(at corresponding intervals) for one to one and tin ee-f ourths houis including 


i>> 


*Tlie mucin used bj RLers Vanzant and Essex -n as ot a different source trom that used 
us The presence of histamine in mucin remains an open question 
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the pel 10(1 o± achloihycliid, theieby showiiig a moie piolou^jed neutializmg 
eftect than one-halt ounce ot gastiic mucin Moi cover, in no case did the 
milk mixtuie pioduce a hypei&timulation (Table IX) Such findings lead us 
to conclude that the gieatei viitue ot gastiic imicui when and if ultimately 
pioved, must lest upon some faetoi othei than its antacid piopeity, such as a 
demulcent action, functioning as a piotectne coating to the ulcei, oi upon 
some hitheito unknown oi unsuspc(.tcd tactoi 


CONCLUSIONS 

1 The acid combining powei ot gastnc mucin vanes in the same oi dit- 
feient individuals The aveiage peiiod ot achloihjdiia pioduced by one 
half ounce ot commeicial mucin lasts toity minutes, the maximum obseived 
IS one and one-halt houis 

2 The peptone ash ti action plays a consideiable lole in the antacid prop- 
el ty ot commeicial iiuicm (gastnc mucin) 

3 The acid combining powei ot one-halt ounce of gastric mucin is 
greater than that of a bland feeding 

4 In the majonty of expenments in wliieh gastnc mucin oi its dei na- 
tives weie tested, a mild oi modeiate secietagogue action is demonstrable 

5 One-half ounce oi gastnc imieni pioduces an aveiage achlorliydnc 
penod which compaies tavoiably with that of a tliiee ounce mixtuie of milk 
and Cl earn but has the disadvantage of a secietagogue action 

6 The possible vntue ot gastnc mucin in peptic ulcei theiapj is depend- 
ent upon some factoi othei than its antacid piopeitj such as a demulcent 
action 
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laboratory methods 


A MODIFIED METHOD FOR DETERMININO OIICIANIO 

pnofepnoRUS^ 

0 HUGU FLLCUnU, ilD , POCUhSlEll, illNK 

'T'HEIIE lias been much coutiocersj of cataLlism which 

1 protein other than bioplasm store ® ,, Bonat, m 1927, 

has been designated as reserve ,s,olated proteins of the liver of 

stated that the phosphorus ^^,oie greater than those of the cor- 

emaciated dogs, guinea pigs, an animals These results were inter- 

responding proteins of proU In attempting to dupli- 

preted as mdicating the ^ ^^tj^od for determining organic pbos- 

cate this work, I developed a “ ^ recommend as bemg quite 

phonis in small quantities of pr 

s.t.sta»to.T. and with f consist, of (1) ashing the 

The , he phosphorus to a definite chemical state, 

orgamc material, (2) comertin x i i applying a quantitative 

(3) getting the phosphorus into solution, and appijin^ h 

""^0 principal methods lo. ashing organic mate.ial a.e the net and the 
dry Kenmann, ".".JnS “and ^Mptanc"; 

“hinoToTem Taum™ stated that Baper, Taylor and HiUer, Hartwell, 
Eosw'orSi, and Kellogg preferred the dry ashing method Bauman demon- 
strated errors in organic phosphorus detemuuations residtmg from losses by 
volatilization and failure to convert all phosphorus to orthophosphonc ac d 
Hillebrand and Lnndell demonstrated that all phosphorus could he safely 
converted to orthophosphonc acid only if heated in excess of concentrated 
sulphuric acid and that no volatilization would occur at a temperature of 
150° C or below Sebulz ashed feces by means of digestion with concentrated 
sulphuric acid, and then added concentrated mtnc acid drop by drop 

For the determination of phosphorus rn solution, Neumann, in 1902, in- 
troduced the titnmetric method which Taylor and Miller, m 1914, improved 

•Abstract of tbcsis submitted to the FacuU> of Graduate School of the "UnUerslty of 
Minnesota In partial tulftlmcnt of the rcciuiremcnta for the de;;Tec of ^bister of Science In 
Surgcr> Work aone in the Division of experimental Surger> and Patholog> 

From thv. Ma^o Foundation 

Submitted for publication September 15 1932 
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Gibson and Estes, m 1909, intioduced the uidiiium acetate method, Eapei, 
m 1914, desciibed a giavimetnc method nsm^ lead phosphomolybdate as the 
end pioduet, Ejug:, in 1918, used as the end point, Jones and Per 

kins, in 1923, used MgNIIjPO^ as the end point and diied the piodiict to con- 
stant weight by the use of a vacuum at loom tempeiatuie Blooi, m 1915, 
intiodueed the neiihelometiic method, Gieenwald, in 1915, iiitioduced the 
fiist colonmetiic metliod, the end point ot which i\as leally a jellow sus- 
pension lathei than a tiiie eoloi Bell and Doi‘' 3 , in 1920, introduced a 
method uliich in piinciple depended on the lediictioii ot phosphomolybdic 
acid bj'' hydioqumone in an alkaline medium Biiggs, in 1922, and again m 
L924, oftered modifications Piske and Subbaiow, in 1925, demonstrated the 
eirois of all existing eoloiiinetiic methods and ofteied a 2 ^ioceduie which 
consisted of the reaction of oithoiihosphoiie acid, ammonium molybdate, 
sodium sulphite, and 1-2-4 aminonaphthol sulphonic acid in 0 5 N sulphuiie 
acid medium Onlj’' five minutes wcic leqiiiied toi the deielopmeut of the 
color, ■nliieli uas quite stable Beiggien has lecentB ajiplied this method foi 
detenuining phosphoius in casein 

PKOCEDDRE 

Aftei many attempts to deteiiiime phosphoius quantitatn ely m small 
samples of isolated piotein, without obtaining satisfactoiy checks, the fol- 
lowing pioceduie uas finally adopted 

The ammonium moljbdate used in the colonmetiic method ot Piske and 
Subbaiow was dissolved in watei and the acid lequiied to make the final 
^olume 05 N was calculated and utilized in the ashing pioeess A quantity 
of powdeied piotem coiitainmg fioiii 0 2 to 0 6 mg of phosphoiais was care 
fully neighed and washed with double distilled watei into a haid glass test 
tube One and foiu-tentlis cubic ceiitimeteis of coucentiated sulpluiiic acid 
was added and the tube was placed oiei night in an electnc oieii kept at 
100° C, diinug which time digestion occuiied and all the natei eiapoiated 
The next moining the tube was placed in a siippoit, a few diops of watei 
weie added and a method uas aziaiiged to keep the mouth of the tube cooled 
This nas done by making a U in the ceutei of a glass tube, blowing a bulb 
at the bend of the U nhich would occlude about two-thuds ot the mouth of 
the test tube, and attaching a spicule of glass at the most dependent poition 
of the bulb which extended slantingly to the side of the test tube (Pig 1) 
Thiough this appaiatiis cool watei floned continiialh The solution in the 
test tube was heated by means of a niieiobumei until steam appealed and 
the flame was adjusted to keep the tempeiature constant Then coneen- 
tiated nitiic acid was added diop by diop, the leaction lesiiltiug fiom one 
diop was allowed to subside before the next diop was added When the 
solution had become yellow, a small quantity of aluminum sulphate was 
added which acted as a catalyst, and the pioceduie was continued until the 
solution was colorless Then the contents were Avashed into a 100 e c imlu- 
metiic flask and the coloiunetiic method of Piske and Snbbaioiv was earned 
out using the 2 5 per cent ammonium molybdate solution made up ivith 
Avatei lathei than ivith tlie 5 N sulplniiie acid except in the ease of the standard 
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10)3 


f OMMJ NT 

Digehtiou ot tliL pioUn. bs Milphune .vu<l maj be elUcted b> %\atci-bath 
The teu drop^ ol u do added to the .bjtested N.dutiou seised as a thcimom- 
eter during oNidation The appo.uante ot nhite tunics uonld indicate tha 
the temperatme ssas appioMinateh TiO^ C and the flame should be lowered 
AeataUstssasuecessai> to dcstios at a lou tempciatme the coloi foimed 




d 

Fig 1 — a U tube convferteU Into a cooling apparatus b, cooling bulb eoulpped with a 
snss spicule c a single apparatus £or digesting organic material and d three specimens being 
oifccsted simultaneously 

by a reaction, between the beHiiene iing of the protein and the nitric acid 
Mercmic sulphate was the best catalyst but it interfered with the colonmetnc 
method used A mark should be placed on the test tube to indicate Idee so 
that the concentrated sulphuric aeid used during the oxidation can be replaced 
betoie applsung the colorimetric test The spicule of glass on the bulb was 
necessary to lead the condensed fluid gently hack, thus asoidmg an explosive 
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xeaction Avliicli would lesult m the loss ot some of the solution Dozens of 
specimens can be digested o%ei night and about thiee specimens can be oxi- 
dized simultaneously 

The accuiacy of the method ot ashing was based on obtaining checks in 
duplicate deteimmations on the same powdeied piotem, and on leeoveimg a 
known amount of phosphonis that had been added to the piotein The avei- 
age lesult of four phosphorus determinations was used as the amount of phos- 
phoius in the pioteiii to which a known quantity was added 


RtSULTS 


I IVtR PKOTKlN 

PHOSPHORUS, PER CENT VVER VGE, i ER CE^ T 

Sample 1 

0 212 0 212 

0 212 

0 209 

0 213 

Sample 2 

0 360 0 365 

0 369 

0 370 

0 363 

Five and two cubic ceiitimeteis of staudaid phosphate solution weie 
added to known weights of livei piotem, sample 1, containing 0 212 per cent 
phosphoi us 

PUOSPUOBUS ADDED, 

JW 

1 ilOsPUOROS RtCOVUvED, AVEK-VOt 

\IG MO 

04 

0 404 0 399 

0 397 

0 395 

0 400 

016 

0 161 0 15S 

0157 

0159 

0157 


CONCIiUSION 

This method foi deteiniinmg phosphonis fulfills the lequisites of Bauman 
to pi event losses by -volatilization, and the conditions of Hillebiand and Luu- 
dell foi complete conveision of all phosphorus to orthophosphonc acid It is 
lapid, especially adapted to the use of small samples of oigamc mateiial, and 
has an accuiacy of ± 2 pei cent 
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SEPARATION AND DETEEJIINATION OP BISJIUTH AND 
ARSENIC IN BIOLOGIC SIATERIAL* 


Eugenie H SLvECHiiiNG, Ph D , New York, N Y 


jr^URING an imestigation of the excietion of aisenic by patients who had 
leceived bismuth pieviously, oi who weie leceivmg both arsemc and 
bismuth simultaneously oi inteimitteutly, the pioblem aiose whether the 
amount of each of these elements could be detei mined in the same specimen 
of blood 

SIETUOD 

Hanzhk, Mehiteus^ and eowoikers studied the excietion of bismuth m 
patients who leceived bismuth alone, analytical complications fiom arseme 
weie thus absent 

In the eipeiiments heie lepoited hydiaziue sulphate was adopted as the 
most suitable leagent foi the i eduction of pentai'alent aisenic Smce Jan- 
nasch and Seidel- mtroduced hydiazine sulphate ioi the sepaiation of arseme 
from other metals m the analysis of minerals, many othei investigators^ ® 
have used hydiazme sulphate tor then quantitatne micioanalysis of arseme 

The use of hydrazine sulphate not only permits the deteimination of bis- 
muth in the residue from the aisenic distillation but at the same time leplaees 
with great advantage the less stable PeCL (see Maechling and Flinn^') 

With adequate modifications the distiUate can be usedfoi the eoloiimetnc 
01 volumetiic® deteimination of arsenic 

PROCEDURE 

The followmg pioeeduie was adopted foi the sepaiation and deteimina- 
tion of arsenic and bismuth in blood 5 c c of blood mixed with known 
amounts of aisenic and bismuth were oxidized by means of 30 e e of a mix- 
ture of nitric and sulphuric acids (9 1), first m casseroles covered with watch 
glasses on the water-bath and then in Kjeldalil flasks with the addition of 
30 c c of concentrated sulphuric acid The colorless acid digest was diluted 
with 70 c c of water and boiled to destroy traces of mtrosyl sulphuric acid, 
the Kjeldahl flask with the digest was connected to an Allihn foim of cou- 
densei, a safety bulb bemg placed between the condensei and the leeeivmg 
cylmder 

A mixture of 10 gm of NaCl, 1 gm of NaBi and 1 gm of hydrazine sul- 
phate was added at once to the acid digest in the Kjeldahl flask and the 

•From the Departments of Biolosical Chemlstrj and Dermatolos\ of the College of 
Phisicians and Surgeons Columbia Unhersitj 

Received for publication Septembei 27 1932 

This -work was supported bj Research Grant from the Chemical Foundation 
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'r\ULE I 


AubVNic SND BibiiijTU lUco\niu_b raojr Bioou 


\USEMC 

ADDED 

TOTiL 

VKSfcMC 

UiSlMC M’TEI 
DlDbCnOS 01 
UDANK 

IJISMUTH 

VDDED 

mSMUTII 

FOUNP 


0 \M M \ 

0 \M M V 

MO 


Xono 

1 1 

None 

None 

None 

Nona 

1 0 

None 

Nono 

None 

None 

1 5 

None 

None 

None 

10 0 

14 0 

97 

Nono 

None 

10 0 

14 2 

99 

Nano 

None 

10 0 

14 4 

101 

Nono 

None 

JIonQ 

10 

Nono 

10 

10 

Kone 

43 

None 

10 

108 

Nouo 

4 0 

None 

10 

1 16 

10 0 

14 3 

10 0 

10 

10 

10 0 

13 9 

97 

10 

0 97 

10 0 

14 3 

10 6 

10 

1 1 

10 0 

14 4 

101 

10 

10 

10 0 

13 9 

97 

10 

0 97 


*In the determincttlona marked vwilh an asterisk in the tables 15 gm of NaCl and 1 5 gm 
KaBr ani 15 gm hjdrazine sulphate wee used in all other Instances 10 gm of NaCI 10 
ffm. of NaBr and 1 0 gm of hydrazine sulphate were used for the reduction and distillation of 
arsenic 


Tabi-e II 


Aesemc ANb Bisiitrtu RECorEBiES rnon W vteb 


AESEMC 

\DDED 

TOT\L 

AEbEMC 

ARiEMC AFihR 
DE0LCnOV OF 

blwk 

BISMUTH 

\DI>EI> 

BISMUTH 

FOUKD 

GAU M V 

GAMMA 

QAMMA 

MG 

MQ 

None 

40 

None 

10 

1 1 

None 

39 

None 

10 

09 

None 

42 

None 

10 

09 

None 

39 

None 

10 

10 

None 

5 7* 

None 

20 

19 

None 

5 3* 

None 

20 

23 

20 

25 1* 

19 6 

20 

21 

20 

23 9 

19 9 

04 

04 

25 

29 1 

251 

05 

0 5 

25 

29 1 

251 

10 

09 


arsenic distilled o2 in the usual way, starting with a veiy low flame and pass- 
ing air at the slowest possible rate 


The arsenic trichloride distilled over and was caught and oxidized in the 
receivmg cylinder containing 10 c e of concentrated nitric acid and 5 e c of 
bromine water The resulting solution was evaporated to diyness on the 


water-bath and the pentavalent arsenic determined colorimetrically 

To the residue in the Kjeldahl flask containing the bismuth, 20 c c of 
concentrated nitric acid were added m order to decompose the excess of hy- 
drazine sulphate The mixture was heated until the appearance of white 
fumes The digest was cooled, diluted with water and boiled once more until 
white fumes reappeared Bismuth was determined in this solution by Leon 
ard s method Citnc acid was added to the cold solution m every ease be^ 
cause of the presence of iron in blood The bismuth standard wTs acidified 
bv means of sulphuric acid m order to obtam similar conditions 
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Tvble UI 

Eecovekies or Aksenic and Bismdth in 'W \TEtt'i Solltion 


ARSENIC 

ADDED 

TOT\L 

VRSEMC 

ARSENIC AFTER 
DEDOCTIOV OP 

BL VNK 

BISMUTH 

ADDEED 

BISMUTH 

FOUND 

GAilMV 

GAMilA 

G\MMV 

MG 

MG 

None 

5 7* 

None 

20 

19 

None 

5 5* 

None 

20 

2 3 

20 

251* 

10 c 

20 

2 1 


Tvble IV 

Arsenic and BisiiCTU Becoveries prom blood in the Presence op Antuiona 


ARSENIC 

ADDED 

TOTVL 

ARSENIC 

ARSENIC AFTER 

DEDUCTION OF bismuth 

BLANE 

BISMUTH 

FOUND 

ANTIAIOVT 

TRlCHLORmE 

ADDED 

GAMM V 

GAMMA 

GAMMA 

MG 

ilG 

MG 

None 

3 8 

None 

None 

None 

02 

None 

40 

None 

None 

None 

02 

None 

4 1 

Nono 

02 

02 

10 

None 

44 

None 

04 

04 

10 

None 

3 S 

None 

04 

04 

05 

10 0 

13 5 

94 

None 

Nono 

0 5 

10 0 

13 7 

96 

None 

None 

05 

10 0 

13 8 

97 

02 

02 

01 

10 0 

13 3 

92 

02 

02 

01 

10 0 

14 2 

101 

02 

02 

01 

10 0 

14 2 

10 1 

0 1 

04 

0 5 

10 0 

14 3 

10 2 

04 

04 

05 

None 

42 

None 

04 

04 

0 5 



Table V 



Becoveries op Arsenic vnd Bismuth prom Wateea Solution in Presence op Antimony 



VRSENIO VFTER 



ANTIMONY 

ARSENIC 

tot vl 

DEDUCTION OP 

BISMUTH 

BISMUTH 

TEICHLOfilDE 

ADDED 

arsenic 

BLANK 

VDDED 

found 

VDDED 

GAMMA 

gamma 

GAMMA 

MG 

MG 

MG 

None 

3 0 

None 

None 

None 

05 

None 

30 

None 

None 

None 

05 

10 0 

13 5 

99 

None 

None 

05 

10 0 

13 7 

101 

None 

None 

0 0 

None 

36 

None 

None 

None 


20 0 

23 0 

19 4 

None 

None 




Table VI 



Becoveries op A^enic and Bismuth from Blood in Presence op Antimony 


ATisr.Nrin AH'mR 



antimony 

arsenic 

TOTAL BISMUTH 

bismuth 

trichloride 

ADDED 

ARSENIC 

BLANK 


FOUKD 

VDDED 

gamma 

gamma 

GAMMA MG 


MG 

MG 

None 

5 8* 

None None 


Paint trace (?) 

20 0 

None 

5 8* 

None None 


Paint trace (?) 

20 0 

20 0 

26 1* 

20 2 None 


Paint trace (?) 

20 0 

20 0 

25 2* 

19 3 None 


None 

20 0 


The sepal ation and quantitative determination of bismuth and arsenic 
weie earned out accoidmg to the above described method with specimens o 
human blood, ox blood, and with water containing known amoimts of ai-sema 

and bismuth 




M M I 111 IMt 


HI‘'\U rlt \M' \U''I Ml IHtlHXlK MVrillIVI 


UH.l 


'1 MlU \lt 




\Nu l5i''\itTii n i>'i \\ vTH IS I’litsisci- oi Asriiios\ 


VRftEMC 

VDDED 

TOTi; 

VUSVMC 

t!„slM< \nnt 
1)101 CTION <11 

111 \SE 

jllSMl TU 

vm>n» 

GUI MV 

OVMM V 

0 VMM V 

MU 

A one 

5 ■>• 

Noiii 

Aont 

A one 

5 F 

Noul 

None 

20 0 

25 r 

19 7 

2 0 

20 0 

20 0’ 

201 

2 0 

Xonc 

5 9* 

Xom 

\om 


IIISMLTIC 

lOLSIl 


MO 

Nont. 

Norn. 

_> 1 
_>S 

h lint trni t 


(') 


\STIMO \ 
Hiltlll OKIDI 
\DU1U 
MO 
10 0 
10 0 
20 0 
20 0 
20 0 


It seemetl a(lMs<iblo also to stud} tlio iiilivitnLe of the piesence of aiiti- 
moiiy upou the reco\eues ot aiseuic and hisiiiutli Antiinonj tiithloride ivas 
added to some ot the blood specnneim and also to the watery solutions ot 
arsenic and bismuth eompouuds in oidci to ineestigate the infiuenee ot anti- 
mom upon the sepaiation and dotcimination of ai’senic and bisraiitli 


SLMMVRA 


1 The method suggested in this papei peimits the separation and quan- 
titatise detennmation ot both bismuth and aisenic in the same biologic speci- 
men (blood) 

2 The piesence of antimonj in reasonable amounts does not interfeie 
with the deteimination of arsenic in the distillation pioducts, noi with the 
determination of bismuth m the lesidue accoidiug to Leonaid’s method 

3 The amounts of salts lesuUing from the distillation process is not large 
enough to interfere with the determination of bismuth in the residue after the 
■volatilization of the arsenic tnchloiide 

4 It is necessaiy to carry out blank determinations simultaneously’ with 
e\ery new hatch of leagents used, since the amounts of arsenic present in the 
reagents vanes 
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CLINICAL MODEL OP TEE UADEN-HAUSSER 
IIEJIOGLOBTNOilETER* 


Russllij L IIaden, M D , Clevel,vnd, Ouio 


T N 1930^ I desciibed a new hemoglobmometpi with which tiemoglobm estima- 
* tioES can be made simply and accuiatcly Tins instillment has proved most 
satisfactoiy but its distiibutiou is necessarily limited by leason of its initial 
cost It IS the hemoglobinometei of choice if available Recently a much less 
expensive hemoglobinometei has been devised, which utilizes the pimciple em- 
ployed m the laigei instiument, and is sufiSciently accuiate foi loutme clini- 
cal woik 


Desci iption — The pimcipal eomiioneuts of the instiument aie illustiated ui 
Pig 1, the parts of the eapillaiy compaiison cell m Pig 2, and the mstiument 
assembled toi use in Pig 3 

A wedge shaped chambei to hold the diluted blood is made in the capil- 
laiy comparison cell, D (Pig 1) by the combination of glass wedge, A (Pig 2) 
and plane glass plate, G (Pig 2), if the hemoglobin is withm the 8 to 18 gram 
lange oi by glass wedges A and B, which doubles the depth of the solution, if 
the hemoglobin is below' 8 giams pei bundled cubic ceutimetei’s The othei 
essential paits of the instiument aie a compaiatoi with a senes of rectangles, 
the lowei halt of which is the coloi standaid complement and the uppei half 
of which IS the acid hematin complement when the filled companson cell is m 
place foi leading The cell D, and the compaiatoi P, togethei take the place 
of the comiiarisou slide used in the laboiatoiy model of the Haden-Haussei 
hemoglobinometei A maguifiei with a tiack on which the compaiatoi slides, 
IS added to facilitate leading Light filteis foi both daylight (Pig 1, (?) and 
artificial light (Mazda bulb) (Pig 1, H) complete the mstrumeut 

Method of Use — The blood is diluted 1 10 with tenth-noimal hj'diochloric 
acid in a Thoma white cell pipette and the capiUaiy emptied immediately 
After standing foi thiity minutes, the wedge shaped chamber of the compari- 
son cell IS filled, and the cell placed m the sliding compaiatoi The sliding 
compaiatoi canying the companson cell and light filter is now suspended on 
the slide track of the magnifiei On viewing the compaiatoi shde thiough the 
magnifiei several rectangles aie seen The lower color standaid complement 
is the same throughout as the glass is of uniform thickness, the acid hematin 
complement is difteient m each rectangle since the diluted blood is in a wedge- 
shaped chamber The comparator is then moved from light to left across the 
field of view until a close match is found between the upper oi acid hematin 
complement and the low'ei oi color standaid complement of one of the lUumi- 


•From the CIe\ eland Clinic , 

This instrument -nas de\ eloped and is now belns made by C A. Hausser and Son 
sold bj A H Thomas Company W'est W'ashlngton Square Philadelphia 
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nated iect.in-lts Tins lect.in-lt is next Inoiight mto the centti of Ihe he 
The upper halt ot the leUau-rle to the kit is then a chiiKei tint and ot that to 
the right a hfrlitei tint it tlie iiiatih istoiiettlr niadt 




a 



B 



Fife 1 — Principal components ot the hemogloblnomcter D Capillary comparison cell held in 
spring clip F Sliding comparator ivlth hemoglobin-gram scale This carries both the com- 
parison scale and the light Alter G Light Alter tor use "with da> light. B Light Alter tor use 
hith Mazda lamp J MagnlAcr ulth support and slide track to carry comparator F 



ABC 

Fife i — Components of caplllaiy comparison cell a gMss wedfee B glass uedge C, plane 

glass plate 



I B 

rig 3 Hcmooloblnomctei assembled for use A front view B rear view 


The numeiic'il value m giams of hemoglobin per hundred cubic centi- 
meters of blood IS indicated beneath the matched rectangle If the hemo- 
globin is too low to read, i eapillaiy cell made with wedges A and B instead 
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of A and C is filled mth the diluted blood leiiiainiiig’ in the pipette The lead- 
ing IS then made and the \alue divided bj'’ 2 to obtain the hemoglobin in giams 
pel bundled eiibic centimeteis 

Expel imeiital Ohi>ei vufwni, — In ealibiatiiig this instimment, I have made 
compaiatne leadings uitli the owgcn capacity method ot Van Sljdce, the non 
content method ot Wong, and with laliies obtained wuth the laboiatoiv model 
of the Haden-JIaussei hemoglobinometei These lesiilts aie show'ii in Table I 
It IS appaient that leadings w ell w ithin the needs of clinical wmik can be made 
wath this instiiunent The leadings can be made at the bedside, if desiied 
The cost of the instiument is small and tlie standaid is peinianent 

Tvble I 

COMPVKISON 01 IIeMOCLOUIN HtVDINOS WITH Climoal MODLLi op the II ^den II vusstu 
IlEMOGlOUINOMETER \\D Onltll METUODS 


SP> CIMEV 

\0 

CLIMCVI MODEL 
HVDLN HVUSSER 
IIEMOGI OBIN 

OMETEH 

L VBOIt-VTOR\ 

MODE! 

H\DF\ lIAUSfcER 
IILMOGLOBIM 

ometeie 

OV^GEN 

CVPVCI1'\ 
MFrilOD 
\ V\ SL\KE 

IRON CONTENT 
METHOD 

NEW MONO 


Gm iior 100 c c 

Gm 

Gin 

Gm 

1 

SO 

80 

7 9 

7 7 

2 

9 0 

90 

S C 

So 

3 

10 0 

10 0 

97 

9 0 

4 

lid 

lid 

11 2 

10 9 

o 

13 0 

13 0 

13 0 

12 S 

b 

14 0 

14 0 

14 3 

14 0 

7 

Id 0 

Id 5 

15 7 

15 4 

Mean 

11 0 

11 0 

11 5 

11 3 


Discussion — The instiument is calibiated in giams only, using the two 
standaid methods of calibiation, namely, the oxygen capacity and non con- 
tent methods The leadings obtained wuth the hemoglobinometei can be coin- 
paied then wutli those obtained be the two chemical methods This is the fiist 
leqnisite in all hemoglobin estimations The second piohlem concerns the 
tianslation ot values so obtained into peicentage teims I have discussed the 
question of hemoglobin staudaids leeentlv elsewheie- and have offeied a 


Iable II 


SPECIMEN 

NO 


1 

n 

3 

4 

5 

6 
7 
S 
9 

10 


RED CELL 
COUNT IN 
MILLIONS 
PER CM 


ULMOGLOBIN IN GKVMS 
PER 100 COM ITH 
CLINIC VL MODEL, 
H\DEN HVLSSER 
IIEMOGI OBINOMETER 


Millions 

Grams 

5 02 

16 0 

4 00 

13 5 

4 Co 

15 0 

5 50 

17 0 

4 78 

15 0 

4 57 

14 0 

4 25 

13 5 

5 31 

16 0 

5 80 

17 0 

4 92 

IdO 

4 88 

It 1 


Alean 
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biinple solution ol the tonlusiiifr inublein ol choosmtr httweeu stunclaids su'e;- 
gested b\ diffiient woikcis m this luUl It is a \l'1> (ms\ inattei loi eatli 
laboraton uoikei using the htinoglobuHinutei to (Itteiuiine foi hiinscli tlie 
btandaid to use The most impoit.int point is the use ot a st.imlaid uhith in 
the hands ot the woikei eiuploMiig it gi\es a eoloi iiuUx ot 1 00 -0 10 Tins 
IS done bj iimking luinoglobni detiiminations tiiid actiuatt h( 1 cell counts 
simuUancoush on each ot about ten iioiiiml bloods The niiiiiliei ot giams ol 
hemoglobin pei bundled eubic ccntimetcis pci hse million cells, oi the hemo- 
globin coefficient is calculated fiom these data, and the tiguie so obtained 
taken as 100 per cent in figuiing lesults m pciccntagc teims This is illus- 
tiated in Table II 

Since the aseiage uoimal blood iii the example gncii with a led cell count 
ot 4,880,000 pel cubic centinietei contains 15 1 giams ot hemoglobin pei liun- 
died cubic ccntimetcis, it is app.iient that the hemoglobin content would be 
15 4 giains if the count weie 5,000 000 led cells The hgiiie so obtained (15 4 
grams) is thus taken as 100 pei cent 'Wheu so determined, the coloi index in 
noimals should alwaAs be 1 00 lO 10 In icporting lesults in peicentage ob- 
tained in this mannei, confusion is pi evented b> indicating that 100 pei cent 
equals the hemoglobin in grams pei bundled cubic centimeters per five million 
cells in normal pei sons The actual numbci of giams per hundred cubic centi- 
meters makes no difteience if the coloi index in normal persons is 1 00 within 
the limits of en or 

Simniatif — A new mexpensiie hemoglobinometer is described w'hich em- 
ploys (1) the acid bematin principle of hemoglobin detennmation , (2) a per- 
manent standard, (3) a verj-^ low dilution ratio (1 to 10) m a standard A\hite 
cell pipette, (4) reads directly in giams, and (5) is calibrated by the oxygen 
capacity and iron content methods 

REFEREXCES 

1 Haden, EL \ :Se^^ Hcinoglobinonieter, J Lab L Clin XIed 16 68 1930 
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A NOTE ON TUE PliESEliVATlON OP ACID-PAST BACTEKIA 

IN VACUC* 


M M Harris, Ph D vnd L B L vxgl, H D , Baltiaiore, Md 


I T HAS been the usual piactite iii this iaboiatoii to mamtain the stock of 
mycobacteiia bj subcultuie cAeiy foui to six Aveeks This proceduie, al- 
though. eftectiA’e has the following disaclAautages (1) if, as may occasion- 
ally happen, too long a peiiod is allowed to elapse between tiansfers, le, 
eight Aveeks oi longei, some stiams may haA’o died out and been lost, (2) 
consideiable time is used toi this puielA'- loutme w^oik, (3) the necessary 
media aie lelatnely expeiisiA'e and tioublesome to piepare 


It Avas thought that the method of Bioaau foi pieseiving the common 
pathogens and sapi ophA’’tes iii Aaeuo might be adapted to mycobacteiia and 
aftoid a simple means ot maiutenaiice foi long peiiods Aiithout transfer 
BioAvn's method in biiet is as follows a mimbei of small pieces of filtei 
paper about % by % inch aie placed in small glass A’lals (l^/j inches by % 
inch) plugged Avith cottou and stenlized Using a Aual foi each strain a 
loopful of a young eultuie is placed on each bit of paper m the Aual A num- 
bei of Auals AVith A’arioiis strains of bacteiia aie placed in half-pint oi pint 
bottles OA'er calcium chloiide A small manometei is put irithm the bottle 
so it can be lead fiom outside A little A'aseline is placed aioiiud the hp of 
the bottle and a special metal cap is Iightlj placed on top The bottle is then 
evacuated under a bell jar with the use of a good Aacuum pump foi htteen 
01 tAventA^ minutes until a high vacuum is obtained An is alloAved to entei 
the bell jai suddeiilj' AAdiich foiees the cap doA\’n tightlj on the bottle The 
bottle IS then placed in a hand cnmping machine and the cap ciimped It 
is then stoied in the ice box (The bottle caps and ciimping machine maj 
be obtained Horn the Cioavu, Coik and Seal Company of Baltimoie ) 

To pieseive acid-fasts the aboAe pioceduie Avas modified slightlj The 
vials Aveie plugged and stenlized emptA With a stenle platinum spatula 
kernels of the haid Avimkled gioAAth Aveie tiansfeiied to the Auals, the via s 
placed in a bottle, and the bottle eA^acuated and ciimped as above deseiibe 
and left in the lefiigeiatoi foi eleieu months Four-AA eek-old cultuies fiom 
Petioff and Lubeuau medium slants Aveie used Thu tj -one stiams, eae 
stiain in one vial, Avere stoied in this Avaj They aie shoAvn in Table I 

After eleven months the bottle Avas opened and the haid dry “kernels 
Aveie easily bioken up AVith a spatula and a little Avas tiansfened to slants 
of Lubenau, Petioff, Siveany cieam medium and also Petiagnam medmm m 
the case of pathogens and gljceiin agar slants in the case of the sapiop y e 

' ^ 1011 ) Uie Depaitment ot Bacteiiologj The Johns Hopkins School of HjgRne anC 


ptihllc Health 
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V\l\\ 

s\i uoi ii\ ri s 

Sar nuL 11 

37 

B 1 

B \1 P irrot 

B L S 

Loi 

7 

PriiiLotou 32 

BAl Pheasant 

Tiiiiotbj 0292 

Lo\ 

9 

ir in ic B 1 

B VI bwine 

S irainc 1 iinothj 

Lo\ 

02 

Pirk OH 

V lu Es 113701 

Tiiuothj A M 21 1 

Loi 

71 

/msicr B 1 

OpiL B 1 

IHg Lab 11(1 

V III Ls btoek 

Viii La 4957 

A HI Ea 3732 
Tizzcr A 3 

Butter K 

B moclltri 

Kcd timothj 

B smoguiatia 

Sarinac mist 

Saranac “kpra B" 

B kpne Am Museum 
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In forty-eiglit houis all ot the sapiophytes had gioun out In thiee 
weeks most ot the pathogens showed some giowth and m torn \secks all of the 
pathogens showed excellent giowth Ot the media used the Petiagnat mala- 
chite gieen medium appealed to gne the finest giowth Tliiee ot the patho- 
genic stiams were evideutlj contaminated m the xials, foi the contaminants 
as well as the mjcobacteiia giew out on all cultures Two ot the three con- 
taminated were easily puzified hj' fishing isolated colonies fiom the Petiag- 
nani slants This was possible because the malachite gieen dye in the medium 
inhibited the contaminant while allowing the acid-fast to glow In the case 
of the thud contaminated strain acid digestion methods had to be lesorted 
fo, to purify the culture 

About 1 mg each of the pieseived human strain H 37 and of the bovine 
stram Princeton 32 was injected into two guinea pigs The human strain 
was first injected subcutaneously ra the right groin and seven weeks later 
mtrapentoneally The autopsy was made eleven weeks after the fiist in- 
jection and showed a general glandular enlargement with caseation, a rolled 
up thickened, caseous omentum, an enlarged granulai spleen and implanta- 
tions on the surface of the liver and the panetes The bovine strain was 
inoculated mtraperitoneally four weeks before autopsy The panetes were 
roughened with innumerable mmute translucent tubercles, the spleen was 
smooth and a little enlarged, the omentum rolled up and caseous, the elands 
somewhat enlarged and a few very small necroses m the liver ’ It annears 
from our results that acid-fast bacteria can be preserved for at least elevp 
months by the method described without any apparent loss of virulence 
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tV METHOD FOR THE COLORIMETRIC DETERiHNATION OF THE 
URINARY CIIOLE&TEROLn 


I AuiHLii Mirsk\, MD, MSc, Xlw York, N Y 


A FEW attempts h,ue hieii made to deteimuie the aiuoimt ot cholesteiol 
piesent in the iiinie All methods ioi the estimation of lumaiy choles- 
texol necessitate tiio steps the fiist is complete extiaction of the uiine ivith 
a lipoid sohent, and the second is the deteimination of the cholesterol con- 
tent of the extiact thus obtained The extinction pioccduies geneially em- 
ployed aie eithei ot the tollowing the mine is diiectly extiacted b} 
lipoid sohents oi it is fii-st eiapoiated to diMiess and then e\ti acted The 
foiinei IS a lengthy piocess lequiiiiig lepeated extiaetioii and sepaiation ot 
a laige sample ot mine o\ei a pi oti acted peiiod of time The lattei is euni- 
beisome because the eiapoiation ot a laige \ohime ot mine and the complete 
extinction ot the lesultant gummj lesidue is both tedious and difficult We 
ha%e been unable to obtain satistaetoi\ extiactious ot the mine by eithei of 
these methods 

Two means toi the deteimination ot the cholesteiol content of the uii- 
naiy extiact based on the giavimetiic and the coloiimetiic pnnciples ha%e 
been applied Gaiduei and Gamsboiougld e\ti acted laige volumes of alka- 
linized mine with ethei toi fiie to si\ da>s The etheieal extiact thus ob- 
tained was saponified, and the cholesteiol measuied by the digitonide method 
The extiacted mine was tmthei hjdiolized nith glacial acetic acid The 
lesultant solution was extiacted with ethei and the cholesteiol content again 
estimated They thus found, aftei acid lijdzolysis, nhat they beheied to be 
an “ethereal sulphate” ot cholesteiol The giavnnetiic method (Wnidaus") 
IS adequate since the lelationship between fiee cholesteiol and its digitonide 
has been well established Neieitheless, the difficulties inheient m the pei- 
formanee of a gianmetiic deteimination make this piocess so complicated 
that it IS not suitable foi loutme use 

Ciiticism of the coloiimetne method as appbed to mine has eenteied 
mainly on the pigmentation and occasional tmbidity of the extiacted solu- 
tion which lendeis the final coloi bromiish oi yellowish We have succeeded 
m obnating this difficulty by the mtioduetion of a pioceduie uhich extiacts 
the lipoids while it does not extiact the pigments Fuitheimoie, oui method 
lequiies onli a lelatively small amount ot mine foi each deteimination, it 
can be earned out m fioiii two to three houis and is accuiate as fai as can 
be judged fiom estimations of duplicate samples ^ 

The piinciple ot the method is based chiefly on the obsei ration of de Tom 
who found that the tungstic acid piecipitate of blood contains all the choles- 

*From tlie Department of Medicine New 1 ork Post-Graduate Medical School and Hospital 
Received tor publication October 21 1932 

fThls work was aided bl a grant fiom tlie Joslali Mac\ Jr Foundation 
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terol We h.uc lepeateiUj neplui- 

borough studied the uinu boded it, the lesuU.int 

tis”, thee .leidihed tin mine udh aeitie Uissohed in 2 pei 

bohitioii \s.is hlteitd and the '’j, ,,„d the eholesteiol de- 

eent eaiistie soda, this ^^as then iMiaelid udli 

teiiiiined The hltiate uas alkal.n./ed and the lesidne 

the thoioii-hh ext. acted Thej thus found 

Indioh/ed with filaeial aeitic aeul, e , , ^ i ,,.,f i,,,i>i tin “etheieal 

that 91 pel cent ot the f.ee and tb, .„,thod desei.hed 

sulphate” Mas piceipitatid alon<? with the pio leiel inecini- 

r:,::'’:*:. ; ..1" 

tate We base ioinid no eeidenee foi the existence 
of cholesterol 

method 

Total CkoU.tc,ol-TU. iiiine iiiiist he neutial oi ^ ;‘;;;;;;ed 

It alkaline, it should he i.eutiali/cd Mith dilute 'V‘ ^^1^0 loO 

cubic centnucteis of the mine aie nieasuicd into a centiihi,e e o loO c 
eapaciti To this are added 3 c c of a 50 pei cent solu ion ot sodium tun - 
staV and 5 cc of a 10/3 X solution of sulphuiic acid, the sulphmic aciel 
being added drop be diop The bottle is then ccntiituged foi five to ten 
minutes and the siipcinatant fluid discarded About loO c c of boiling d - 
tilled Mater aie added to the precipitate mIucIi is bioken up Mith a glass r d 
and subsceiuentlj centiifuged The supeinatant fluid is discarelcd This is 
icpeated, so that altogether the precipitate is Mashed tMO or three times luth 
boding distilled Mater Fifty cubic ceiitimetcis of an alcohol ether mixture 
(3 to 1) arc added to the precipitate in the bottle This is placed on an elec- 
tric plate and alloMcd to boil for about one minute AVhile hot, the extract 
IS filtered through a tutted glass filter of fine poiosity into a small clean 
Erlenmcyer suction flask and slight suction is applied The precipitate is 
Mashed once with 25 c c of hot alcohol ether mixture and tMice with 15 c c 
of boilm- absolute alcohol The filtrate in the flask is transferred to a beaker 
and evaporated to dryness ocer a hot plate If the original precipitate has 
been adequatelj Mashed Mith boiling distilled uatei, the broMuush residue 
M ill ]ust cover the bottom of the beaker Fifteen cubic centimeters of petro- 
leum cthei (B P 30° to 50° C ) are added to the beaker and evaporated to 
approximately halt the original volume on an electric plate (Avoid open 
flames) 3'he pctioleum ether extract is decanted caietullj into a 20 cc 
loliimetiic flask The petroleum ether extraction and the subsequent addi- 
tion to the flask is repeated tMO oi thiee times The combined extract m the 
20 c e volumetric flask is cc aporated to di-j ness oi cr a steam-bath or in an 
iiiciibatoi To the lesidue aie added 20 c c ot chloroform Five cubic centi- 
meters of the chlorotoim extract are transfciied to a test tube To another 
Ust tube 111 tiansfciicd 5 cc of a standaid solution prepaied bj dissolving 
10 mg of cholcstiiol in 100 c c ot chloiofoim The second test tube Mith the 


•Thi tunkut it< sohitJon '•houM b ipproxim itcU ncutr tl In rf ictlon 
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standaid solution, tlieietoie, tontams 0 5 mg ot cholesteiol To each oi 
these aie added 2 cc ot acetic anhydiide and 01 ct of coucentiated sul- 
phuiic acid The tubes aie placed in a daik closet at loom tempeiature for 
five minutes, then in a letiigeiatoz ioi aiiothci ten minutes'* A comparison 
IS made betueen the gieen colots ot the standaid and unknown solutions If 
the coloi ot the uulviioun deciates b} moie than 35 pei ceut to 40 pei cent 
fiom that of the standaid solution a suitable aliquot of the chlorofoim ex- 
tinct must be used As an alteinatuc, seveial standaid solutions may be 
used A 20 mg' pei cent standaid, a 10 mg iiei cent standard, and a 5 mg 
pel cent standaid maj be prepaied and the appiopiiate one employed We 
have found the foimei pioceduie quite coiiAenieut The amount of total cho- 
lesterol m the uiiiie is then calcuLitcd b^ appljing the followmg formula 

K. , 100 

g — X mg cliolesterol iii standard x = mg cliolcsterol per 100 c c ot urine 

‘Where B, = the reading of the st indard solution, Ru = the reading of the un 
hnown solution, and A = the ainoiuit ot urine represented the chloroform 
aliquot 

Flee and Combined Cholci>to>ol — Attei tlie total uuuaij" cholesteiol has 
been detei mined, twice the amount of cliloiotoim evtiact that uas necessai-y 
foi that detei mination is eiapoiated to diyness and taken up m about 20 c c 
of an alcohol ether (3 to 1) mivtuie The tiec and combined cholesteiol frac- 
tions are estimated by fixing the fiee cholesteiol in the toim oi a digitonide 
and determining the esteis coloiiinetiicall} as is done foi blood 

The pioceduie just desciibed is suitable toi iiiines iich in cholesterol as 
m certaui eases ot nephutis and othei pathologic conditions For normal 
subjects, a laigei amount of mine should be extiacted, at least 400 to 500 cc 
of urine must be taken toi cadi detei mniat ion This is accomplished bv 
combining the petroleum ethci extiacts iiom foui oi file 100 cc samples 
tieated as outlined and detei mining then cholesteiol content The variations 
in noimal and pathologic uimes mil be discussed m a subsequent paper 

DISCUSSION 

The tungstic acid filtiates oi mines, fiom cases often designated as 
lipoid nepliiosis, neie eiapoiated to dmiess and extiacted very caiefuUy 
with alcohol ethei (3 to 1) Since cholesteiol i\as neiei found in the filtiates 
thus studied, it is assumed that all the cholesterol is brought dovn mth the 
tungstic acid precipitate Ilowevei, Gaiduei and Gainsborough bare reported 
the presence of an “etheieal sulphate” ot cholesteiol m the filtrate of a 
depioteinized uime from a case of “sub-acute parenchymatous nephritis 
They studied only one sample ot mine but we hare been unable to confirm 
this observation m four “nephrotic” mines The filtiates from such ui'mes 
were hjdiolized with glacial acetic acid bj boiling under a leflux condenser 
tor five hours The resultant solution was eiapoiated and the residue thor- 
oughly extiacted with an alcohol ether mixture Xo trace of cholesterol was 
found in these extracts by the eolorimetiie method 

The water washes from the precipitate were studied m a manner sum ai 
to the mine filtiates, and again no cholesterol was found Thorough was rng 
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-Jt ; :Tir77;;7;7TH;;rr> cholcstcrolaince the urine volume 

•The ubove deures are no indication ot th 
output is not considered 

. * toi hettei extidction with the alcohol 

of the tungstic acid ^ samples of urine from a case of 

cthei mixture For example, four 1 .,,n„stic acid In two of these, 

“hpoid nephiosis” were ® ^ 30 iUng distilled watei , the other 

the precipitate was thoroug ly w^^ precipitates contained 

two vs ere not washed ,ent of total cholesterol respectively Those 

fromTbe ™hed precipiUtes contained 2 75 mg per cent and 3 66 mg per 

'''''Tre'’rxtratLn of the precipitate twice with the alcohol ether mixtoe 
and twice with hot alcohol is adequate The subsequent extraction of e 
alcohol ether residue with petroleum ether is also complete as is evidenced by 
duplicate determinations (Table I) 

suiivnvRV. 

xV compaiatively lapid colorimetric method for the deteimination of un- 

naiy cholesterol in normal and pathologic -urmes is descn ed 

keferekces 

1 Gardner J A, and G vinsborough, H Cholesterol Secretion in Urino, B.ochem T 19 

2 \\mda^us!’A°n Uher die quantitative Bcstimraung des CholesteriM und der Cholcsterin 

esters in eincgtn normalen und pathologischen Nieren, Ztschr phvsiol Chem 65 
110, 1910 

3 do Tom, G M The Colorimetric Estimation of Cholesterol and Lecithin in Blood in 

Connection mth EolinWu’s Sjstcm of Blood Analysis, 7 Biol Chem 70 207, 

192G 

1 Mirskv, I A , and Bruger, 51 A Xote on the Liebtrmann Burchard Color Reaction for 
Cholesterol, T Lvn A. Clin Med 18 30-1, 1932 



A CONTINUOUS EXTRACTION APPARATUS®! 


S E OwEX, Ph D , .VXD W L Olsen, 1> S , Svlt Lvkl City, Utvu 


/^NE phase of oui Y\oik on panueatic fimttiou tests leciuiiecl the extrac- 
tion of uxme with butjl alcohol To eliminate considerable time (consum- 
ing laboi with sepaiatoiy funnels, the appaiatus heiein desciibed was devised 
foi the paidieulai pin pose of extiactmg lehitiielj’’ small quantities of urine 
We belieie that it is siinplei in consti iiction than most appaiatus, and is moie 
satisfactoiy foi oiii piupose than airv othei with which we aie famdiar 



The advantages aie as follows (1) It max be used in the extiaction of 
eithei a stationaij column ot liquid oi a continiioiislv flowing column (2) 
Small quantities oi a substance may be as conienientlj extiacted, as laigei 
quantities (3) Onlj^ a small amount of solvent is lec^niied (4) The small 
boie of the extiaction tube lendei’s extiaetion uioie thoiough and lapid, as 
do the shall! bends wdiich tend to bieak the dioplets ot sohent into smallei 
droplets The lattei piopeity could be impioied by eithei indenting the tube 


•From tin- Dtpiitment of Phuimacoloej nrU Ph^aiolo 3 :^ Scnool of "Medicine Onl'i-r-lti 
of Utah 


Recei\ed foi publication October IS 1932 
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atiie,ueut lutenal., oi niNUting a line coiled 

ectiactiou tube (5) lU luoddMut? the .ippauilus to allow a ^ J 

cLtilhug flask and a cban,e in the points oi entiance oi the 

luiuid to be evtiaeted, it could be used toi extiaetioii with 

than the liquid to be extiaeled (b) The appaiatus is simple to eonstiuet 

and the niateiials lequued mas be lound in almost aiiN laboiatoi-j 

C'oiufiHcfioa— The extiaetion column (G) is made ot b mm boie Jie\ 
01 soft glass This column is gueu a /i^/ag shape, the slope being a lOut 
foul inches pel toot \\ hile oui appaiatus laielj had moie than ioui sue 
sections, the onh limiting taetoi to the length ot the extiaet.on column 
would be the loom height The sohent column (E) consists ot a i miii 
boie glass tube welded to the laigei coluiiin The mine inlet is situated at 
flij ueai the top ot the aig/ag column Tube (E) which carnes the biitj 
alcohol fiom the eoiidensci must be ot sufficient length to allow the butyl 
alcohol column to oiei balance the column ot uiine and supei imposed butyl 
alcohol in tube (G) attei calculating the lengths ot the liquid columns le- 
quired with leteience to the specific giasities of the substances emplojed, it 
IS well to allow' one oi two inches moie on the butjl alcohol column (E) 
The resen oil toi uiine (H) n placed on an adoustable stand oi aiianged with 
a pullej and coid suspension as shown, thus allowing adjustment of the uime 
leielw’hen the appaiatus is used toi continuous flow extinction 

Use— In use, the flask (A) has placed in it about 100 c c ot the solvent, 
and tube (E) is filled with the sohent The mateiial to be extracted is then 
introduced into the lesersoii and the extiactioii column (6r) is filled The 
stopcock at (J) IS then opened and extinction commences when the butyl al- 
cohol distills ovei into the small receiver at the top of tube (E) Heat legu- 
lation of the hot-plate (B) must be adapted to the mdnidual appaiatus, w'e 
find that wdien the returning diops of solvent aie spaced about tw'O inches 
apart, the appaiatus functions satisfactouly When a continuous flow is 
desired, the stopcock at (F) is opened allownng a slow' stream of urine to flow 
out To prevent excessive refluxing m the sapoi column (C), tins column is 
insulated with asbestos rope 

We believe that this apparatus could also be used to advantage in the 
recovery of drugs from body fluids, the extraction of tissue juices and extrae- 
tues, and numerous other similar operations 



A SBIPLE .AIETIIOD OP REMOVING MUSCULAR TREilOR WAVES 
PROM THE ELECTROCARDTOGRAAf^ 


C & Da\/lu, M D , P A G P , Brooklyn, N Y 


' I *HE tlectiOLanliogiaiu I'j aclinittecllj becommg an iiicieabiugly indispen- 
sable piocediue in the diagnosis and piognosis ot luanv heait disorders 
It IS often snfficientlj tvineal to be diagnostic of seveial heait conditions 



Despite adequate caie in the taking o± the tiaeing its value is often reduced 
or lost because the addition of wavelets due to muscular tiemois make in- 
terpi station difScult 

•From the Cumberland Hospital and BiookUn Cincer Institute of tlie Cit> of New York 
Keceived for Publication September 20 1932 
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In some t.ises sullicient lest m the uunnhint position before tdkmg the 
electrocardiogram i educes these, in otheis this is insiifficiciit For such cases 
Ihaie dcNoiopcd a method which js genei.iHv successtul in lemovmg these 
ivaselets Its description is the object ot the piescut coiiiiiiuiiication 

The method consists biietiy of the adimnistiation of 8 c c of the clixur 
of dialljl barbitiuic acid (Dial) and allow mg the patient to he doivn for 



2 — Electrocardiogram from same patient after Dial and twenty minutes rest. 


twenty oi thirty lumutes befoie the eiectiocaidiogram is taken It is prob- 
able that othex sedatives may act similarly 

Figs 1 and 2 vjere taken before and after the use of the sedative, and 
are self explanatory It may be seen that m Lead 1 the negative T-wave 
which 13 such an important finding, has been completely obliterated by the 
disturbing mnsenlai vibrations 
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AN INEXPENSIVE BUT DURABLE ilETABOLIC CAGE FOR 
S JIALL ANDIALS** 


A Rich vrd Bli-sS, Jr , Phm D , M D , Memphis, Te^x 


T he usual cost o± manutactuieis’ annual cages, uliicli aie laige enough and 
strong enough tor use in metabolic studies Mith small animals, such as cats, 
adult labbits, and small dogs, is piohibiti\e toi model ate college laboiator}’’ bud- 
gets, especially in the eient a faiilj laige numbei ot cages is needed The cage 



Fig 1 — ^An inexpenshe duiable cage for animals made in the Uni\e^sit^ shop 

shoun in Pig 1 Mas devised in the Dnisiou of Phainiaeologj of the Uimeisity ot 
Tennessee Mith the CO llaboiatiou ot Ml M B Paikei, B S , in chaige ot the “Um- 
leisitj Appaiatus Companj’^,” nhich is housed in the Anatomy Budding of this 
institution 

The cage is 18 inches bj’^ 18 inches b} IS inches, and is made of gahauized non 
(22 gage) and haidnaie cloth (I by 4), the paits soldeied together The edges 

•From UieDUislon of Pharmicologj College of MeCicine imnersit} of Tennessee 
Receded for publicition August 24 1132 
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Item 


The Amencan Society of Cluneal Pathologists 

Tbo American Socicti of Clinic il PatlioloBiats held their twelfth annual roiucntion m 
MiUauhee trom Tunc 0 to 12 Dr A G Foord ot Pas idcna, California, was indufted into 
office as President for the >cars 19 5} and 1934 The officers elected are as follows 

President elect Dr P H Lamb, Davenport, Iowa 

Vice President Dr J J Seelm in, Milwaukee, Miseonsin 

‘•eeretary Treasurer Dr \ S Giordano, South Bend, Indiana 

The M ird Burdick aw ird was given to Dr \ H Sanford of Boehester, Minnesota 
The first prize for Scientific Exhibits was given to a group ot four men made up of 
Drs V 0 Gcttler, H S Martland, A V St George, and diaries Morns Second prize veas 
given to Dr M D Stovall of Madison, Wisconsin 
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HouERV A Kildufte, II D , Abstract Editor 


IiEUKOCYTES, Schilling Blood Count in. the Pneumonias of Infancy and of Childhood, 
Kogatz, J L Am J Dia Child 45 1022, 1033 

Fiftv cases of ]u\i,mie, bronihial and lobar pneumonia i\tro studied iMth reterenee 
to changes occurring in the leukocitcs during these infections The Schilbng eh^sifica 
tion of immature cells ivas used The dnilj changes in these elements of the blood frere 
observed and are described in dot til It was possible to antiiipate Ivsis in bronehial 
pneumonia or the occurrence ot the crisis in the lobar tvpes bv man) hours Best riptions, 
with charts and hemograms, are given ot striking cases, which illustrate this observation 
From these and other studies it is concluded that the &ohilling blood count is of 
greater value than the ordinary smear m revealing changes in the patient's condition, 
that it reflects those changes more accuratelj and somewhat in advance of 'heir ehnical 
appearance an 1 that it should therefore replace the usual differential evammntion of the 
blood in routine praetiio 


LEUKOCYTES, Cytoplasmic Changes in Infection, Sutro, C J Anh Int Aled 51 747, 
1933 

The author reports a studv of the presence or absence ot “toMc granules” in the 
< ireulating leukoejtes in 200 eases of vunous intoetions and determined the “degenera 
tne index” by the formula 

Toxic poll moiphouutlear cells mdex 

Total polymorphonuclear cells 
1 = 4 plus, % =3 plus, Vs = 2 plus, i/i = lplus 

In a studj of tivo hundred eases in which the blood was investigated for toxic 
granules, it was found that the continued presence of a tour plus degenerative index would 
indicate a senous prognosis A four plus degenerative index in cases in which bacteremia 
or pjenui is suspected points to generalized infection in spito of a negatixe blood culture 
In local infections (mastoiditis, acute appendicitis, etc) without complications, there wi 
be no toxic granules, or at most the dcgcneritive index will be one or two plus How 
ever, should these conditions be complicated bj bacteremia or peritonitis, toxic granules 
vppear in many or all of the polymorphonuclear cells 


BUJAKY CRYSTALS, Diagnostic Importance of, Bofsky, H A 
1933 


Am J if Se 185 851, 


Various types of biliary crystals found in preoperative specimens of bile 
pared with the crystalline elements found in the scrapings of calculi or bile remove ro 

the gall bladder at the tune of operation nrsnoera 

In 91 3 per cent of the cases the presence of these crystals in the ou , p 
tively, indicated calculous or noncalculous cholecystitis, irrespective of the history or ra 


graphic findings 

Bile microscopy should be employed more frequently, 
more or less persistent gastric history 


especiaUy in patients with a 
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BLOOD Dotcnalnation of Iron Content of in Children, Sohcl, ? I , and Btelrtcr, I S 
Am J Dis CinU -15 ISO, 10 5! 

-Siaodura Solution V Di-.oh. ft 70_* j-m of torroua aminomum -ulijbntt 
(Merck', rcat-ent) in about 30 c c ot u iter, old 20 c c of 10 iicr cent iron free sulphunc 
aait, warm iml idd tenth nonnil pota-Muni iiermtiiioaii itc solution until a fuint pink 
lolor persists Dilute to 1,000 ei Om tuhic untimcter of this solution mil contain 01 
mg of iron 

Standard Solution B Dilute standard solution A vitli uu cqii il \oluiiie of t\atcr 
One cubic centimeter or this solution mil contain 0 05 irig or iron 

Su]phoc\anic Vcid DissoKc 100 gin of ainmoniuw thiocyanate in 100 c c of 03 
per cent (be height) sulphuric acid Mcasure> the volume, trinsfer to a large sepiratorv 
funnel and shake the mivture with three fourths of its volume of aiuil alcohol Let the 
elution settle and discard the ujueous solution Vdd an equal volume of water, and 
shake thoroughlv Preserve the water estrici Ilipeat the cvtraction of water, and 
eeinbino the two eatracts, which contain nhout T per cent of sulpliocvamc acid Satutat< 
the water with solid mercunc suipliocvaiiate so that the eviess remains on the bottom 
of the container Allow to stand overnight in a dirk bottle 

Persulphate 'solution This is a saturat* d solution of potassium persulphate free 
trom iron in distilled water 

Potassium Chlorate ‘•olution Dissolve 10 gm ot ehcmit ijl> pure potassium chlorate 
(iron free) in 100 c e of water 

Lxtraition Mivturc Combine equal puts of fth>]enc gljcol monohutvl ether and 
ethjl ether The ether does not have to be of the highest puntv, as the presence of 
mercunc bulphoi vanate prevents the oxidation of sulphoevanie arid by peroxides which 
maj be present in the ether 

Technic One cubic oentimeter of oxalated blood is diluted with i t c of iron free 
distilled water Lsing the same pipet with which the blood was measured, transfer I ec 
of the diluted blood into a pvrex test tube (2 5 by 20 cm ) And 1 c c of concentrated 
sulphuric acid (free from iron), heat the tube until whvte fumes arc given off, eove*r it 
with a small watch glass, and continue healing for two minutes Eeniove the ftatne, place 
the tube at an angle of 45 degrees, and add 1 e c of 10 per cent potassium chlorate 
earefull}, drop b} drop Place the tube m an upright position and heat until white 
fumes are evolved Again place the tube at a 43 degree angle, add an additional 03 cc 
of the potassium chlorate solution, and boil the mixture until all the chlorine is removed 
kllow the tube to cool, dilute the contents with 13 c c or water, and add a drop oi 
persulphate solution Add exactly 23 c e of the extraction mixture, followed by 5 c c 
of the sulphocyanic acid reagent Pit the tube with a rubber stopper and shake thor 
oughly The solution separates into two distinct layers, the upper of which is red and 
the lower colorless The red color is compared in the colorimeter with a suitable standard 
solution of iron which has been digested and treated in the same manner as the unknown 
fwo standards are prepared as described under “Reagents " 

ftalculation The following formulas arc used in the colorimetric determinations 
Es 

^ ^ 300 — milligrams of iron per hundred cubic centimeters of blood 
Ex 

Strength of the standard Bs~ reading of the standard 
Ex — reading of the unknown 


Uhe iron content of the venous blood of 4S relalivelj normal children ranged from 
to to 52 mg per hundred cubic centimeters The average was 43 9 mg 

fr. various pathologic conditions, the blood iron content ranced 

from IS - to 74 gin per hundred cubic centimeters ® 

, constant relationship was found between the amount of hcmoolohin /lato,^ j 

y the Sahh and Newcomer methods, and the blood iron concentration In'sa 
of 135 cases the amount of hemoglobin determined by the Vcweomer moth '1“" 

that calculated from the blood iron content ^ ' method exceeded 
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AGBAU UXiOCYTIO ANGINA, A Study Based on 18 Cases With 9 Necropsies, ritz Hugh, 
Jr, T, and Comroe, B I Am J M Sc 185 332, 19J3 

The signilitaut data of IS custh oi ugrauulooytn, aiigin i (ptrnieious Itukoptnia) are 
reported Mith 9 nccropsiLt, All but 1 are dead (7S per cent mortality) Of these 4 only 
2 tan be considered cured 

The most promising treatment, aside from blood tr insiusions, setins to be pentose 
nutlcotid (Jackson) although the author’s cvpcncntc nith this substance has not been 
tuorable It seems more delinitelj to b„ useless m chronic casts ot the disease 

Nccropsj study has sIioami in more than half the cases thus examined a plentiful 
-upplj in the leukopoiotic centers of the progenitors of the blood leukoextes This xirtual 
hxpcrplasia is m marked centrist to the profound peripheral leukopenia characteristic of 
the disease, and strengthens the prexioiis suggestion of an lixpothcsis of iinmary “niatura 
tion arrest,” rather than priinarj “aplasia” to account for the hematologic phenomen i 
of the disease 

Agranulocytic angina (pernieioos leukopeiii i) steins to be i disease entity, although 
it IS so closelj simulated b> certain other • onditioiis that its nosologie status max remain 
debatable until a potent speeilie thcrapx is axailablc, or some other pathoguoiiionie feature 
is discoxcred 


DISTILIiED WATER, Triply, The Eetish of, Elser, W J, and StlUman, EG JAMA 
100 132G, 1933 

Oxer a period of four xeurs and three months, no ehill has followed the uitroduction 
of physiologic solution of sodium chloride into the xcins of patients at the Xcxx Tork 
Hospital This solution xras made xvitU Nexx York City tap xxatcr freshly distilled once, 
in a Barnstoad still ruu bx steam and operated during a largo part of the period at the 
lull capacity of the apparatus This experience demonstrates xxith certainty that singly 
distilled xxatcr can bo used xxith safety in the preparation of solutions for lutraxenous 
administration and that “triply distilled xxatcr” is truly a “fetish” in that it is a 
“material object regarded xxith axxo, as haxing mxstenous powers residing in it 
and from xxhieh supernatural aid is to be expected ” 

COXCLUSIOXS 

The use of triply distilled xxatcr in the preparation of solutions lor intraxenous 
idministration is not necessarx 

The use of freshly (and properly ) distilled xvater in the preparation of solutions 
for intravenous administration is essential 

Solntions introduced directly into the circulation, other than physiologic solution 
of sodium chloride, should be administered at a rate not to exceed 5 c c per minute 


POLYCYTHEMIA VERA, Treatment of With Solution of Potassium Arsenite, Porkner, 
0 E , Scott. J P McN , and Wu, S C Arch Iiit Med 51 bib, 1033 

Six patients xxith polyeythomia xera haxe been treated by the oral administration 
of relatively large doses of solution of potassium arsenite 

Distinct improxeuiont in the clinical and hematologic manifestations has occurred 
in each patient in from txxenty to lifty days 

The induced remissions xx ere characterized by reduction of the cry throcy te, hemog o 
bin and hematocrit xalues to normal or nearly normal, reduction of the basal iiietabolie 
rate to normal, increase in body xveight, increase in strength and subsidence or disap 

pearanee of symptoms , , 

The remissions may be prolonged at least for soxeral months by continuation o 

medication in reduced amounts 

The method of administration ot the drug and the untoward effects due to r 
xvith arsenic are discussed 
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Tilt mliiiiiiisiriiliuii of solution of iioliissiuiii irsciiiti. to ji ilicuts sulKriiin Jrom 
l)ul)tjtlu,im i vtri loiistitutis ii sifi uiul ri ti iliU imthoil fur llio iiiilliutuc trtuliiiiiil of 
this diSLabO 


TOE EINGWOEM Elfcct of Chloriuitcd Swlnunlug Pool Water on, Spring, D Viii J 
M fet 185 77‘., Wid 

Ituigworni ul tlit tots is suili li prolilim uutoiig studtnts and gvinnusium hnliituts 
m gmtral that u possible fuiigiudul role of i liloriiitttcd water in swimming pools merits 
testing ISitli 0 women swimimrs is list ohjiits, it appeared tlia' 

1 It is possible for dot tehed pirtiebs of riiiguoriii tissue to retain viable fungi iii 
chlorinated swimming pool w iter for one and one halt hours ihe fungi, however, ma> li< 
destroved in two lioura 

- Chlonaaled water in swiiiimiiig pools does not efleetuallj reaeh atiil kill fungus 
between the toes during au average llnrtv minute swimming period 


TEBEECOLOSIS, Diagnosis of Early Value of Monocytic Dymphocytlc Index, Sullivan, 
M, and Jones, P H Am J M Si 186 7t)J, I'JJJ 

^ L 

index = ratio of monoejtes to Ij mphoev ti s=: 

Average normal index = 2 9 

It has been demonstrated that the iiionoeytc jilajs au important role in tuberculosis 
in increase in the number of monoeytes of the eireulating blood is indicative of activity 
I study by the babiu Icchnic of the number of monocytes and relative proportion of 
monoeytes to that of lymphocytes, that is, the monocytic lyniphoeytie ratio, often proves 
of invaluable assistant in diagnosis In active tuberculosis the monoeytes are markedly 
increased, and there is a reversal of the monoeytie lymphocytic index In arrested tuber 
eulosis there is an increase in the lymphocytes, with the total number of monocytes in 
< reused but less in number than the total lymphocytes It has also been shown that there 
>3 a storehouse for monocytes in the tuberculous subject, which does not exist in the 
normal nontubcrculous subject If the total number of monoeytes and the monocytic 
lymphocytic ratio is determined before and after the administration of tuberculin sub 
cutaneously, the blood of patients m which a definite focal reaction is obtained will show 
a marked increase in the number of monocytes and a shift in the monocyte ly mphoeyte 
ratio This simultaneous provocation of focal reaction and increase in circulating mono 
cytes IS strong evidence of the presence of tuberculosis 


bone MAEEOW Biopsy, Custer, E P Am J M fee 185 G17, 1933 

Using rigid aseptic precautions, the skin and subcutaneous tissue arc infiltrated at 
least 1 5 cm to right and left of the midhnc with a 2 per cent solution of novocain for 
a distance of 3 cm above and below the attachment of the tourth rib After a lapse of 
ivc minutes a sagittal incision, i cm in length, is made down to, hut not includinc' 
periosteum The needle is inserted beneath the periosteum and the subperiosteal space is 
nitrated with novocain over the operative field, thus all sensitive parts have been 
rendcri d anesthetic The periosteum h incised m the line of skm incision and elevated 
xposing an area slightly greater than 1 cm in diameter Using an ordinary trephine of 
I cm diameter, the ventral table of the sternum is cut, the marrow cavitv hns 
vntcred when the sensation of a slight downward thrust is experienced (care must he 
exerted not to eoutume drilling through dorsal tiblc into mediastinum) The trenh 
tilted slightly back md forth in sagittal and transverse planes trs hJi 
trabeculae of the u.ulerlying cancellous bone The trephine m wit'hdran n the hf u e 
will come nwav with the drill or can be removed with tissue foteens ^ ^ " 

lloor of the mvelo.d eiv.tj are scraped v ith a sharp bone curette th 
Imttou arc handed to the pathologist (whose presene! at operation and 

-rde sponge the cavity . packed hrndy n!th ganre 
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periosteum is replaced over the bone defect, but not sutured, skm and subcutaneous tis 
sue are approximated with interrupted Xo 00 plain catgut (or horsehair) sutures (in 
female subjects a carefullj laid subcuticular suture maj be preferable) Sterile dressings 
are applied and the patient returned to bed, dressings may be discontinued after the 
sutures ha\o been absorbed (usuallj about the sixth daj) There is eventual fibrous or 
osseous replacement of the bone defect and the resulting scar in inconspicuous, fine, white 
line 

Alicroscopie Technic A tiiij fr igmeut of the curottings should be teased out and 
stained supravitallj 

The button and remaining curettings are fixed promptlj in Zenker formal solution 
for four to six hours, washed for an equivalent length of time in running water and 
decalcified in a solution of equal parts of S5 per cent formic acid and 20 per cent 
sodium citrate (six hours is usually sulhcient, although tho tissue may be lett overnight 
without destroving tho staining qualitj of the cells) The tissue is washed in running 
water for about four hours, transferred through 05 per cent alcohol (twelve hours), 
absolute alcohol (six hours), chloroform (45 minutes), chloroform and paraffin (thirtv 
minutes in oven), paraffin (40 to 42“ C) (fifteen to tvventj minutes), paraffin (53 to 
51)“ C } (2 ch inges totaling thirtj minutes) and fiuallj embedded in paraffin, being careful 
to embed the button with the marrow surface downward The tissue is blocked and cut 
in the usual fashion, pretcrably not over 5 nucra in thickness, mounted on albuminized 
slides and placed in the ovcu for at least two hours (better overnight to insure flat sec 
tions) Paraffin is removed bj 2 changes of xjlol, following with the shdes arc trans 
ferred through the following solutions 05 per cent alcohol, 95 per cent alcohol and iodine 
(cherry red solution) until the mercurv of the fixative is removed, 95 70, 50 and 30 
per cent alcohol and finallj through 3 changes of distilled water to insure removal of all 
alcohol Slides are then placed in the stain mixture prepared as follows 


Solution I 

Eosin fur Blut (Grubler) 1 gm 

Distilled water 1 liter 

Solution II 

Azure U 1 giii 

Distilled water 1 liter 

(Azure If as supplied bv National Anilino and Chemical Company only ) 

Mix solutions as follows in the indicated order 

1 Distilled water SO c c 

2 Solution I 20 c c 

3 Solution n 10 c c 


Stain from late afternoon until the following morning Differentiate, controlhng 
differentiation under the microscope 

1 Alcohol, 95 per cent, until blue slain ceases to come oft in a cloud 

2 Alcohol, 95 per cent, until differentiation is complete (bone trabeculae, red blood 
cells, eosinophil granules are tho landmarks and should be red, nuclei should be sharp 
and briUiant blue) 

3 Transfer rapidly through 2 changes of absolute alcohol for dehydration 

4 Xylol (3 changes) until clear At this time check stain under high dry power, 
if underdifferentiated, slide can be carried back into alcohol, if overdifferentiatcd, it is 
practically useless Decolorizing in acid alcohol and restaining are possible but results 
do not justify the effort, better cut new sections 


The Synthesis of Hippunc Acid, Quick, A J 


Am 


UVEE rUNCTION, A New Test of 
J M Sc 185 630, 1933 

The Test— Five and nine tenths grams of sodium benzoate dissolved m 30 c c of 
water is administered one hour after a breakfast consisting of coffee and toas 
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jiaUent la thou ot t\uti.r IinmoJiitclj utter taking the drug the patient 

\oids, and then eolleets eomplete hourK ■'ptcimi.ns for four hours Thc-e arc preserved 
with toluene, and hippurie aeid determined in e leh speciuion In normal adults the output 
ot benzole aeid as hippurie aeid is approMmatcl> 1 gm or more during the second and 
thuo hours, aud the total tor the four hours is from d to d 5 gm 

ior clinieal purposes a simple method has been developed vvhieh will he described 
as Method 1 

Method 1 — Simpler Clinical ilcthod Laeh hour speeimcn is measured, transferred 
to a small beaker aud aeidihed with concentrated hvdrochloric icid until acid to Congo 
red, 1 ce ot the acid is usualiv su&cicnt The solution is vigorously stirred until the 
precipitation ot the hippurie acid is eomplete, and then is allowed to stand for one hour 
at room temperature The precipitate is filtered off oa a small Buchner funnel or a filter 
plate, washed with a small quantity ot cold water and allowed to air drv The hippurie 
acid thus obtained is either weighed (to the second decimal place, which is sufficiently 
accurate) or titrated with 0 2 X sodium hvdro\ide, using phenolphthalein as indicator To 
obtain the total hippurie aeid, one must add to the amount thus obtained the caleulated 
tiuantity remaining in solution, 100 c c ot urine will dissolve 0 33 gm of hippurie acid 
In case any specimen evceods 125 c c it should be slightly acidified with acetic acid and 
concentrated on the water bath to about 50 c c before precipitating the hippurie acid 
The results are best expressed in terms of benzoic acid To convert hippunc acid to 
benzoic acid, one multiplies by 0 OS 

Method 3 — ^This determination depends on the isolation ot hippunc acid from the 
urine by extraction with ether, and subsequent hydrolvsis by means of hydrochloric acid 
The glyein thus liberated is determined by the well known formol titration 5 to 10 c c 
of unne are transterred to the extraction tube of a continuous extractor, 1 c c of 5 
’ulphunc acid and 2 drops of 10 per cent sodium tungstate added The sample is ea. 
traoted with ether for nmetv minutes The ether is remov ed bv distillation, 10 c c of 
20 per cent hydrochloric acid is added to the crystaUin residue, and the flask is connected 
vTith an air condenser The solution is refluxed on a hot plate for one hour, and then 
13 transferred to a small dish, and evaporated to dryness on a water bath The residue 
13 dissolved in about 20 e e of hot water, a small amount of decolorizing charcoal (nont) 
added, and the solution filtered The residue is washed several times with hot water 
One drop of 1 per cent neutral red indicator is added to the filtrate, which is then neu 
tiahzed to Pjj 7 At this Ph neutral red is sbghtly pink, le, midway between yellow 
and red Six drops of 1 per cent phenolphthalein and 10 c c of neutralized 40 per cent 
formaldehyde are added, and the solution titrated with 0 1 M sodium hydroxide until 
the deep red color matches the standard, which is prepared by mixing 20 e c of distilled 
water, 10 c e of neutralized formaldehyde, 6 drops of phenolphthalein, 1 drop of neutral 
red and 0 3 c c of 0 1 51 sodium hydroxide Since 1 c o of 0 1 M sodium hydroxnde is 
equivalent to 1 c c of 1 51 glycin, the titration x alne, corrected for the 0 3 c c blank 
can be converted directly either to hippunc or benzoic acid ^ 

Diminished excretion of hippunc acid was observed in luetic cirrhosis, catarrhal 
jaundice and in obstructive jaundice of moderately long standing 5vonnal results were 
obtained in cholecystitis and in 2 eases of portal cirrhosis 
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BooViS anil Monographs for Rc\ie\\ should bo sent dirctt to the Editor, 
Dr 'Warren T 'V'aughau, Professional Building, Riclmioiid, Va 


Practical Heinatolog:ical Diagnosis 

' I 'Ul‘5 book, both because of the comprihciisiie s^^r^t^ ot its subject in ittir ind i sped ill' 
because of the 'er-v prietii il in inner in "hi>h it is loiered, should proie ot especial ' due 
to the protecting phjsieiin from "horn it descries, a generous reception 

So niaiij and diiersc haie been the dcielopiiieiits in the I ibonton stiidj of the blood 
that it is soiiietiiiies a matter ot diftieulti to o\ iliiate tlicir results iiid signifieanee 

In tins \olume Drs Pepper and I irlej line jiresentcd in m emiuciitlj ele ir lud 
ntilu iblo III inner the more salient f lets coiidnicd nitli the eirologieil e\ imin itioiis ot the 
blood Although methods foi the more eommonli iisid proiei'u>-is ire described iii ele ir 
detul, the book is not a 1 ibor itorj m iiin il but in gri iter put is deioted to a diseiissioii 
ot tho significance of blood rindiiigs and their eliiiii al ipplie itioii to the stud' of disease 
The book is di'ided into three p irts, the first ot "huh acsenhes the eoiiipouciits of tin 
blood in accordance nith their hem itological interest, selected methods for their stud', iml 
tho praetnal sigiiifleanee ot their determination 

Part II discusses in an ordorh, detailed and .itistuton iiiiimer the disc ises of the 
hcniatopoietie s'stem iiid the hem itologieal liiidings ipplie ible to their diagnosis and stud' 
"hilo Part III discusses the hematologi of diseases not prim irih of tho blooiL 

A section of great interest and groat laliie to the practitioner is tint in irhieh is 
deseribed the outstanding fe itures of the blood picture in lie irh -tOO diseises and eonditions 
ilphabeticalh arranged so that the intormatioii is rcadih aeecs'ible 

An extensi'e bibliographic il indo\ (ten pigesl testifies to the thoroughness "itli nhieh 
the literature has been eo'oreet and the reput itioii or the luthors assures an authorit iti'e 
presentation 

This 'olimio should find i nide field of usefulness 


Artenosclerosisy 


T hat a man is as old is his arteries, iiid that arterioseleroois is the ine'itablo and, as 
it "ere, iioniial concomitant and aftermath of the process of aging haie long been more 
or less gencrall' accepted asioins 

Like iiiaii' another in the histor' of uiediciiie these, too, hue gieeii nai to the con 
eept tint arteries, perhaps, ire oiih is old is their eiuiroumeiit, a concept suggested by the 
ibseuee of arteriosclerosis iii the presence of eatrenie old age ind its oce isional postmortem 


denionsti ition in children 

It IS, of course, naturil that i condition so eoiumonh encountered and responsible tor 
such ividespread seeondarj lesions and important fuiietionil fiilures should long hi'e it 
traeted the interest of iiu estigators Qiifortiiiiatelj, howe'er, moiphologie studies haie adde 
but little to the understanding of the problem lud, indeed, maj now be said to hue reaehe 
an impasse It Ins become inereasiiigh evident, not onl' tint degeneratne lesions cons i u e 


,nt‘ls‘ 3 C&l PlatL Cloth Philadelphia Pi B Saunde.s Co 

tAiterioscleiosis V Su. ' e' of the P.oblem Edited bi Cdmund a Cowdri Cloth PP 
88 figures Neu York The ‘MacniilHn Co 
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lObj 

uuL o£ tliL iiiuit i!iii>ort ml ot j»rokUins m inulniiiL mil Iniiii m , Imt i!si>, Ui it ui-u 

'iiinutj o£ ijijiro nil tf> tliiir iluilv iiiu^t Ik turmiii itiil iilikli mil like mlo ktouiit tlit 
uKancta ol liiuihi.iuiatr\ mil tlu i_oiKii)t tli il ir’inia mil tin. i irilio\ iv ul ir sjatem in 
Smiral art. imiig tliiiiga mil Jii imt nil i (iiiiiiim ril tiDii'ihiji to other org ms 

Mitli tliLse thuiij;hts in iimnl, tiniltr the iiispins of tin Ion ih Mice Jr toiiiid ttioii, i 

tiiorougU aurvee or the probh iii or irti rioaihrosis is i whole w is uuiiert ikeii, the results ot 

winch aro pteaenteil iii this eolume eiliteil be 1 ^ * owtlre ot M lshi»t;toii Lliieersite 

Tlie purpose ot the siirees w is three tohl 

(1) To tletenuiite the d it t <«iie<riiiiv' irte riost lirosis which cm be regirded js est ib 
hshed and, their rclitioii to one mother, (d) lo diseoser md to delmitel^ foriiuilatc the 
principal problems iw iitiiig solution, md, ( I) To suggest the best me ms of att itkmg them 
The volume properU st irts with m historu il resumi be h ft Long of the dteelopiiient 
of our knowledge of arterioselerosis, tolloeeed be m leeomit of the strueture and pbjsvolog^ 
of blood eessebs (F k Powiire ), md tin jdiesn il properties ot blood eessels m liealtli and 
disease (C BronieeoUj 

Tho technic of niu roini meration tor the stude of the niinet il constituents of blood 
'tssels 13 then described be its origin itor (A I’olitiril) 

The statistieal dita ot arte nose It rosis is sureieed be E Sedenstneker and the oe 
eurrcnce of arterioselerosis in lower mainni ils and birds and its relation to the disease m 
ni in discussed bj H I ox 

Having thus outlined the broader aspeets of the problem, as it were, the remammg 
ehiptcrs are toneerntd with eaptrimcntal aspeets and coetr Itace and Climate as Possible 
Fietors (P Stoeka) , Kutrition m Relation to Vrtenosclerosis (S Weiss and G R itmot) , 
Pathogenesis (W Ophuls), Experimental Artenosclcrosis in Animals (X Anitschkow), The 
Chemistry of Arterioselerosis (H G Wells), Acute and Chrome Infections as Etiological 
Factors (W G MaeCallum) , Retinal Arteriosclerosis (J S Fncdcnw aid) , Arteriosclerosis of 
tho Brain and Spinal Cord (S Cobb and D Blain), Coronan Arteriosclerosis (H Karsner) , 
‘5cletosis of the Pulmonarj Arteries (H Karsner) , Arteriosclerosis of the Abdominal Viscera 
and Extremities (E T Bell^ , Hjpertension in Bclation to Arteriosclerosis (F Lange), 
Hereditary Aspects of Arterial Hjpertension in Bclation to Arteriosclerosis (G I> Williams), 
Tho Treatment of Arteriosclerosis (I H Wiekoff), and a final Summarx b\ A E Cohn 

An author index and subject index complete the xolonie 

It can be said with confidence that this xolume constitutes the most complete, the most 
luthontative, and the most illuminating and outstanding contriViution to the studj of arterio 
silerosis jet made Student, iniestigator, pathologist, phxsician at large, all can read it 
with profit Without doubt it will remain an outstanding reference work for some time to 
tome 

In format and general workmansluji the volume Itaies nothing to he desired 


The Elements of Medical Treatment'"- 

'pHIS book represents the subicet matter of a lecture course on elementary therapeutics 
and lias for its purpose the presentation of basic prmeiples and their application to the 
commoner diseases met with m praetiee with speo d attention to the prescription of drugs 
Eminentlj prietnal in purpose, t is ceiualH practical in the handling of the subieet 
md mij be reiommenaed with confidepce *o the phrsician as well as the student Those wh 
ni-istir the i ontents of its twenti four .liapters will never be at loss when confronted with 
the usu d (xigineics of medical praetue n general 
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EDITORIAL 


Divxnyl Oxide m the Twihght Zone 

/~\NE of the gi eatest chapteis m linmaii history is that ivhich deals with 
the disco\eiy and use of anesthesia In compaiison with this, how pale 
and insignificant to us appear such incidents as the ascent of Closes up into 
the mountain to meet J ehovah face to face, the flight of Ehjah up to Heaven 
in a chaiiot of file, or the conquering of the world by Alexander the great 
And it may not be too much to surmise that the medical histoiian of a few 
generations hence may also add to this list the faU of the Roman Bmpiie, the 
ciucifixiou, the use of the papacy and the world war For anesthesia will 
spread its wings like a conquering angel over pain so long as man shall suliei 
Like most things m this life the anesthesia of today is not yet perfect 
There is still ample room for improvement And, thanks to a numerous com- 
pany of eager woikeis, our conceptions, our ideals, and our accomplishments 
in anesthesia are constantly advancing toward a happier and more effective goal 
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And now like the ilittmg the- offing at San 

come whispeung echoes oC a nc\v aiies c colUn{,'Uts woik, and 

Pranusco In that cit) , ^\helc i studied this com- 

m Edmonton, Canada, uheic Dis G ‘ seems piohable 

pound. It lb known as di\ 111 j I ethei, oi t piepaiation undei aiiothci 

that we may piebcivtlj heai muc i ^ mdifteient, le^aiding 

name (Muesthene) ’ Vague opinions, for the mo- 

this compound base reached t le wii ei ^ hopeful vision m the twi- 

ment, the drug must appeal to P ^^hethel this is the twilight ot 

light It lb a little too cailj J ,.T.iiiur daw n But it appeal's leason- 

the ecemng, oi that which piecct j^ne to indicate that this 

able to heliei e that enough good w ' ‘ rcitat deal, foi medicine in 

preparation p.omtsca someth, np- ami pe.lfP- h S'--”* ’ 

the future , , etPei, and on ei^pobuie 

The drug IS about as foimation of a gel and latei a 

to light and air it tends to polym piecented by faint 

res, a This latte, .eaction ,s hastened b, ““„„,ip„s,t, on may lead 

traces of alkali ilajor has also o select foimic acd The drug is more 

to the formation of C a„“d1,s"^av.ty .s 077 It de- 

volatile than ether, it boils at _3 8 i eaction may lead to its 

clones potassmm ^td e“?mm ^ 

::r “bTrerd^irl^^rgrt. on^nnty seems to be rapidly 

'nrcS:^:uTph™ ^.»p- " -1 "sm'S'a-nrrf 

wtaeU have undergone slight <'"““P j danoerous This latter fea- 

formaldehyd. f “^deTn"^^^^ »t d".ter, orated samples, and 

r:ayr:rd:d“LrrhS^^^^^^^^^ 

;rr;:.rrcji:r.ters£:rz^^^^^^ the amg .s m.de fem 

'““"’vola.diae, leadily. and when given by the open diop 
method It IS absorbed by tbe lungs quickly and loss of 

laxation may be attained much earlier than with ethjl ether The dim has a 
strong sweetish taste bnt is less instating than ether and leaves no biting oi 
bnming sensation after inhalation When pure i s sweetish, ethereal odor is 
not so pungent and disgusting as that of ethyl ether A new method of pre- 
paring the compound has lecently been developed by Bmgb and Major,* and 
It appears that this process yields a practically pnre compoimd It seems 
highly probable that use of slightly deteiioiated samples would lead to respira- 
toiy complications But first class samples are less irritating, less nauseating 
and less stormy and lasting in their action than is ethyl ether There is less 
salication induction is usually quicker and smoother, and postanesthetic 
nausea and ^om^tlng aie apparently less than with ethjl ether The minimal 
certain anesthetic concentration for mice is 3 9 ^olumes per cent, while the 
minimal certain anesthetic concentration of ethyl ether is 4 7 \olumes per cent 
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Witli twice 01 nioie ot tlit abo^e lespectne concentiations clangei appearb lu 
about the same degiee uitli the use ot each cling It maj^ be noted that with 
the niimmal eftective conceutiation ot each, anesthesia appeals cpucker with 
divinvl OAide than uitli chloiotoini Respiiatoiy iailiiie is the immediate 
cause ot death in fatal cases undei dn iiiyl ONide, and in these the heart and 
ciicuhition appeal to be in leiw good condition at the time ot lespiiatoiy 
cessation Appaiently lesuscitatioii imiv be eftected nioie easily and moie 
ceitaiulv than aftei eompaiable degiees ot poisoning -with ethyl ethei If ad- 
ministeied with deficient o\^ gen divinvl o\ide may cause a slight use in the 
hjdiogen ion conceutiation and sugai content ot the blood With sufficient 
o\j gen this does not occiii 

Dogs anesthetized toi peiiods ot tliiity minutes daily tor ten days iiitli 
no anoAeniia showed piacticallv no pathologic changes in the liver, heart, oi 
othei inteinal oigans with the possible exception of some slight eftect on the 
kidneis and mine secietion With anoxemia the kidne3s seem to be the oi- 
gans moie likeh to nuclei go p.ithologic changes This uiaj' be due to some 
excietion of the ding bj- the kicluejs The li\ei seems fiee tiom anj' such 
changes as might be piocluced bv chloiotoim 

Di Gelfan- lepoits anesthetization of himself twice toi peiiods of ten 
and eighteen minutes lespectnelv with dniml oxide, while Di Winitied 
Hughes has been anesthetized with the diug toi five minutes On each of 
these occasions the subjects lecoieied and weie able to comeise latiouallj 
and to get up and walk about the lOom with full cooidinatiou m about two 
minutes aftei aduiiuistiation ot the cliug was stopped Xo attei-efteets what- 
ecer were noted This amount of clinical eMcleiice is, of couise, patheticallj 
small, but it meielj’^ illustiates the extieme difficult}’’ wdiich one (and paiticii- 
lail} a laboiafoiy woikei) may haie in getting his discoieiies tiied out clini- 
cally And this IS the moie pathetic ivheii one leflects on the actual status of 
medical piactice in geneial and of suigeiy in particnlai, in the woilcl today 

The formula foi divin}d oxide is CII_ CH 0 CH OIL, and on the basis ot 
its chemical similaiity to both dietlnl ethei and ethylene Di Leake^ piedicted 
that it should possess eompaiable phaimacologic piopeities It seems from 
all the eiideuce at hand that the diug bids fan to fulfill this piediction In 
the meantime othei s look on with mingled feelings of doubt and hope, and 
peihaps wutli a typically laeial complex imohing in the len faintest degree 
a few othei lustoiicallv human sentiments, while thiee oi four woikeis shouklei 
the responsibility of hustling this diug oft to an ignominious oblmoii oi of 
laisiug it to a position of lespeet oi even of high honoi m the suigical aimia- 
mentaiium of the immediately appioaching futuie 
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.xrr.wa PTfODTIPED BY SEVERAL ANTIPYRETICS 
ON COLLOIDAL CHANGES nrivv-p-f-TION WITH 

AND ANALSEblCS AND THEIR ™ 

THE excitability OP NERVOUS CENTERS 


Otto 


Forth, H D , and Rudolf Scholl, M D , Vienna 


I leading ideas and problems 

— ^ ~cT \ aA Tip-nfAr^ we were able to sbow, that several sub- 

.Rat a„.e cou..aa. 

cWea ksMciaW tie degree rf Rydrat.on) of tie piotems, wMcR are imld- 

° pontprs mav be coneerned in tbe physiologic and phar- 

ing up certain nervous centers, may uc v-u 

maeologic action of those substances ^ +« +Up 

These mvestigations have recently increased in interest, owing to the 
papers of W D Bancroft,^ and his associates, bearing on the reversible coagu- 
lation of living tissues These researches deal especially with the relation of 
the degree of swelling of brain proteins to narcosis and the efficiency of anal- 
gesics Sodium rhodanate, which is placed at the head of the lyotropic Hof- 
meister senes of anions and which excels by its efficiency in peptizing pro- 
teins, IS claimed to act as an antagonist toward morphine On the contrary 
sodium tartrate, which stands near the opposite end of the Hofmeister series, 
is supposed to be a sjniergist of morphia The author claims (based as well 
upon experiments on animals as upon observations on human beings) that in 
.uldiction to morphia as uell as to certain other poisons (ether, alcohol, 
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cocaine, chloial) the colloids ot the brain are in a state of increased aggiega- 
tion (agglutination) and that they can be reduced to a noimal state by agents, 
which, like sodium ihodanate, aie able to produce a state of incieased dis- 
persity or hydiation Fuithei, the author makes responsible for certain kmds 
of mental disturbances (such as maniac depiessive insanity), an ovei coagula- 
tion oi the biain colloids, on the contrarj’’ he makes responsible for certain 
othei types ot msanitj (such as stupoious catatonia) an oveipeptization of 
brain colloids 


It seems quite eMdent that, in view of the huge complexity of nervous 
and psychic phenomena, simple explanations do not suffice On the other 
hand it is also obvious, that the degiec of swelling of the colloids ot certain 
neiwous centeis must be ot impoitance tor all kinds of phenomena (irritation 
and stimulation) in these centeis The attempt to influence the same centers 
by means of drugs, theietoie, seems sufficiently justified and not without good 
prospects We dare say that we are standing heie at the entrance to a new 
field of work, which seems lathei promising and tempting * 

With the view of piepanng a solid foundation foi tutuie work, we fimt 
tried to ascertain toi a number of antipyretics and analgesics, whether thej 
act on colloidal systems as coagulating agents (decieasing dispersion) or as 
peptizing agents (mcieasing dispeision) It goes without saying, that onlj 
water-soluble substances can be used in this kind of imestigation As col- 
loids suitable foi oui purposes, we chose piotems of the biain and muscle, 
gelatin, fibrmogen, lecithin and cephalin Besides we extended oui research 
work to India ink, as a type of a simple suspension, and to Congo led, as a 
type of a high molecular pigment foiming a wateiy pseudosolution 

Among the substances causing a change in the degree ot aggregation 
(hydration) phenylcmchoninic acid (cmehopheu) and salicylic acid required 
a particular interest, inasmuch as the anions of these substances stand beyond 
the head of the Hofmeister anionic senes and as they, provided that the re- 
action IS neutral oi alkaline, exhibit a strong peptizing power with regard to 
proteins The fact that salicylates aie even superior to rhodanates m their 
faculty of increasing the swelling of fibiin and gelatin and that they' there 
foie stand beyond the end of the Hofmeister senes, was first discoveied in this 
laboratory by Robert Willheim^ 

A fuithei pait of our investigations referred to the synergism and an- 
tagonism ot antipyretics and analgesics, takmg the fall of tempeiatuie caused 
in guinea pigs as an index The leading idea was this let us assume that two 
substances aie synergists with regard to colloidal systems, influencing the 
state of swelling and aggiegation m the same w'ay and in the same direction 
Let us fuithei assume that the state of colloids within certam nervous centers 
controlling the body tempeiatuie of guinea pigs, is partly responsible for the 
irritability of these centeis Then it w'lll be perfectly logical to expect, that 
a phy'siologic synergism might correspond to the colloidal symergism of anti- 


•We may quote in behalf of tliis view the fine results of Dr na"univer- 

euidanre of Pioftssoi Otto Pbtzl lecentU obtained in the Fsjchiatric 'i.Yp,"" of U'Inff 

lltv wlUi Euphylllne an agent po^^erfuUy Influencing the hidration onh ta- 

tiSuM In twelve morphine addicts the sudden withdrawal ot morphia produced om> 
aignlflcant phenomena of abstinence 
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p\ reties, as well a phjsioloirie autayonisiu iiiitrlit be expected to coi respond to 
a colloidal antagonism If Professor Bancroft 's ideas arc correct, one might 
expect such an harmoiiN between colloidal and plusiologic phenomena If our 
obseriations fail to confirm such a simple, clear and undoubted coincidence 
andhamiony (and they do fail,' indeed') we shall be compelled to conclude, 
that these matters arc far more complicated than Professor Bancroft claims 
them to be, and cannot possiblj be forced into a simple pattern of colloidal 
chemistry Necertlieless, we do not den> in the least the importance of col- 
loidal phenomena 111 the irritabilitj and stimulation of neiioiis ccntci-s 


11 TUE INFLLi-NC L Ol VNTll*\ItETlC AND VN CLGEslC VGENTS OK 
COLLOID.VL SASTEXtS 


We first had to select a senes of watci soluble antipj letics and analgesics, 
which might be looked upon as representatnes of the most important types 
of this kind of drug AYe chose the following substances (a) cinehophen 
sodium (the sodium salt of pheuylquinolincarbonic acid) , (b) sodium salicj- 
late, (c) quinine hydrochloride, (d) phenocoll (so called soluble phenacetine) , 
hydrochlonde of ammo-aceto-phenetidine, as a lepiesentatixe of the phen- 
acetine senes, (e) melubnn (so-called soluble pyramidon, sodium salt of 
phenj l-dimeth> l-pjTazolon-amidomethansulphomc acid, as a representatu e of 
the pj-ramidon series), (f) morphia, (g) iiovocaine, (h) cocaine, (i) chloral- 
hydrate, (k) amj lenlij drate (tertiary amyl-alcohol), (1) paraldehyde, (m) 
urethane 

The colloids, on which the coagulating or peptizing power of these agents 
was to he tested, were prepared in the following manner 


a Brain proteins — One fourth kilogram of fresh calf’s brain was Bnely minced, mixed 
nith V- liter of phjsiologie sahne, shaken for two hours in the shaking apparatus, stramed 
through muslin The resulting emulsion was saturated wuth powdered ammonium sulphate 
The precipitate, consisting of a mixture of leeithides and proteins, was collected on a filter 
paper, taken from the filter, ground up with water and filtered Thus an opalescent solution 
of water soluble proteins was obtained 


b Muscle Proleiiw— They were prepared in a rery simple manner, by aUowing minced 
can beef to stand ivith double the rolume of physiologic salme for one day The resnltma 
Itercd, opalescent fluid contained abundant quantities of those muscle proteins which are 
soluble in dilute saline solutions (myosm and myogen) ’ 


c Fibrinogen— Sine hundred cubic centimeters of bonne serum were aUowed to run 
irectly from the artery into a yessel, containing 100 c c of 2 per cent potassium oxalate 
olution in order to preyem clotting The blood corpuscles were separated by the eentnfuue 
rom the separated plu=i,.a fibrinogen was precipitated by the addition of an eonal hnlV 
sa urated sodium chloride solution , the precipitate was collected on a dry folded filter mue 
len readily and completely redissolyed in a 5 per cent sodium chloride soIuUon The ^ 

d Lecithin, and Cephalin — Stabile emulsions of lecithin ex ovo /'AfpreVi 
be dissolnng 2 gm of sodium oleate in 100 cc of water and addme a hot \ T. Prepared 
of lecithin in 20 c c of a, cohob Thus a stabile 4 per cent emvflf“ r ^ ^ 

alkaline toward litmus and could be diluted at discretion. Very stabih cmS“ 
obtained ba the procedure of O Purges and E Xeubauer- l 4 “1! were also 

dissoUtd in 100 c c of ethpi- nr,A ^ ^ lecithin ex ovo were 

ether and the solution added to 100 cc of water, the mixture was 
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shaken for i wlule, then freed from ether bj electrical he icing and from separated lumps 
by filtering through glass mooI Thus emulsions wore obtained, iihich uere stabile for several 
dajs and fit for dilution. 

For preparing lecithin and cephalin emulsions from brain, Yi kg of calf’s bram was 
gtouud up with. aO giu of quarta sand, dried under i pressure of 40 to 60 niai. and at 40°, 
then pernianentlj shaken with 250 c c of benzol, containing 5 per cent alcohol '> The separated 
benzol was distilled off m vacuum, thero remained a wa\y residue, which was suspended in 
ether and precipitated bj alcohol The precipitate when shaken wath water yielded an emul 
Sion ot the cephaUn fraction, the alcohohe ether containing filtrate, when poured into water, 
Melded an emulsion of the lecithin friction of the braiie 

e Gelatin — The increiscd or decreased uitako of water into a gelatin jelh was studied 
by means of the method of Tomita ^ 

f India Inh — A ten times diluted preparation of India ink (''Pelikan'’) was used 
as the paradigma of a true suspension, the separation of which was observed under the 
influence of added drugs 

g Congo Sed — A 0 01 per cent watery solution of Congo red was used as a type of 
pseudosolutioii of a lugh molecular organic substance, which b> the addition of phosphate 
buffer solutions could easily bo standardized to a certain Pn For instance, c c of Congo 
solution + % c c m/15 KH,PO, + 1 c c of tho •Jample corresponding to Pji 4 53 - y> c c. 
Congo solution + V, c c m/15 Na,HPO, -i- 1 c c ot the sample corresponding to Pn 8 30 

The anangement of our numerous senes of expenments was performed 
in the way generally used in eolloidal chemistiy It seems sufficient to de 
scribe in a detailed mannei only one of our numerous senes of expenments, 
and to summarize the results of the rest 

tLLUSTR.mVE RECORD 

In three series of eNperimcnts the precipitant or solvent action of members of the 
Hofmeister anionic series was compared at room temperature with several antipyretic, analgesic, 
and hypnotic drugs, by adding 2 c,c ot tbe sample with Ice of tho colloidal test solution, 
viz (a) brain protem solution, (b) cephohn emulsion, (c) lecithin emulsion All the 
samples of tho tested drugs were molecular solutions, oalv the bydrochlorate of morphia 
corresponded to a molecular solution. There were 24 solutions to bo examined Cinchophen 
sodium, sodium salicylate, sodium rhodanate, potassium iodide, potassium nitrate, potassium 
bromide, potassium sulphate, sodium potassium tartrate, neutral sodium citrate, sodium 
fluoride, sodium benzoate, antipyrme, quinine hydrochloride, phenocoll, melubrin, morphme 
hydrochloride, amylenhydrate, chloralhydrate, paraldehyde, cthylurethane, novoeaine hydro 
chloride, cocaine hydrochloride, medinal (sodium salt of diethylbarbitunc acid), and finally, 
physiologic saline as a control 

a. Brain, Protein Samples — After half an hour the cinchophen test contamed a heaw 
precipitate Also tho phenocoll test was already precipitated Tho sabeyhe test showed a 
dense turbidity, but no precipitate All the other tests were still clear The following dav 
also the sabeyhe test was precipitated, but the precipitate was not as rich as in the cinchophen 
test Also the samples containing antipyrme and melubrin (soluble pyramidon) had de 
posited scanty precipitates The chloralhydrate test and cocaine test were somewhat turbid 
All the other tests were clear Two days later also the chloralhydrate and cocaine tests were 
precipitated and also in the novocame test there was a precipitate 

b Cephalin Samples — ^After half an hour the quimne and melubrin tests contained thick 
precipitates, the morphine and cocaine tests were turbid Tho tests with cmchopheu, 
sahcylio acid, sodium rhodanate, antipyrme, amylenhydrate, chloralhydrate, paraldehyde an 
urethane, were on the contrary more translucent than before The other samples remame 
unchanged even after two days 
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e —u... ... ..... ;r.:s;, 

^dsodmmbenzoitc Ki>ts ^^crt siilplnti, t.rtrUc, ctritt, uul 

wluch are sUndiiig it oik out of th I s minks A ikudeil tk inng up, 

Ikonde A lew hours later „ns to be notietd in the sampUs uith 

.tiU vucrcasmg m the course of the H.lor ilhedr iti. mn knhedr ite, pirildehede, 

emchophen, s.ikeeUe leid, rhodmite, mt [ 

urethane, coeiunc 

The e..sc,.t..l ........ »1 .... oh«.'.t.o... ... ..............a ... Table I The 

s... plus .nea.is p.it.li.Ut.o.i the ilS» .'“'“'S '‘b 

° ^ „e. the bi'ni ot tutci I offafioii means 

the sign zero means that theic \%as no change , tuc bi„n e. 

that the lesuUs nere changing oi not bejond tloii t 


T\BLt I 


UU UN 

PROTLINS 


iiuscLE rimiiN 
PROTEIN OCEN 


OECVTIN 
S\\ ELUNG 


1 EClTllIb 
cn H SLIN 


IN Die 
INK 


CONGO 

RED 


Cinchophen sodium - -s -r 

Sodium sabtylate + + 

Potasavuui thiocean-te + 

Antipvnue + 

Qainino + 

Phenocoll (soluble 
phenacetine) f 

Melubnn (soluble 
pyramidone) •* 

Morphine • 

Xovocaine 


Cocaine ^ 

Chloialhvdiate + 

^mylenhydiate, paraldehyde, 
urethane C 

Sodium sulphate, tartrate, 
citrate, fluonde ^ 


T V- + 
+ + 
+ 
7 

+ + + 
+ 


+ 

0 

0 

7 

+ 

0 


0 

0 

0 

T + + 


0 

0 

+ 

0 

0 

0 


+ 


lULrcascd 

- 

0 

0 

lucreased* 

- 

0 

0 

mere ised 

- 

0 

0 

0 

- 

0 

0 

diminished 

+ + 

+ 7* 

+ + T 

0 

+ 

+ + 

X T 

diminished 

+ + 

0 

++ 

diminished 

+ + 

+ 

++ 

diminished 

+ + 

+ 

+++ 

increased 

7 

0 

+ + X 


- 

0 

0 


- 

0 

0 

diminished 

+ 

0 

0 


• \ccordinK to PopofC and 
30 per cent more water than it 


SelsolP* gelatin Is able to hind in presence of salicylate 
Is the case In pure water 


acid 


The perusal of Table I levealb that the anions of phenjlcmchomnic acid, 
salicylic acid and thiocyanic acid, standing near the head of the Hofmeister 
senes, are to be considered as synergists from the aspect of colloidal chem- 
istry, inasmuch as they change the most difterent colloidal systems in the same 
sense, either in the sense of increased aggregation, or in the sense of dimin- 
ished aggregation Compared with these anions, not only." the anions standing 
near the opposite end of the Hofmeistei senes (sulphate, tartrate, citrate, 
fluonde) appeared to be colloidal antagonists, but also morphine and novo- 
caine * 'We see for instance, that emchophen, salicylate and rhodanate pro- 
duce clotting of muscle plasma with the greatest speed, whereas they are not 
able to precipitate India ink suspensions or Congo red pseudosolutions They 
even clear up the emulsions of lecithin and increase the intake of water mto a 
gelatin yelly ^lorphme and novocame behave on the contrary in a quite op- 
posite manner These substances are unable to produce elottmg of the muscle 
plasma , but they on the contrary precipitate India ink suspensions and Congo 


•AccorUinu to S liocr'® in frog's muscle sodium rhodanate 
noNocnlno causing a relaxation are hehavlnp like antagonists 


causing a contraction and 
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led pseudosolutions as ivell as the emulsions of lecithin or cephalin Tliej 
pioduce dehydration o± gelatin jellies Quinine and pheiiocoll again paitlj 
agiee with the pheiiylunchoninic, salicylic and ihodanic anion from the point 
of view of colloidal chemistry, inasmuch as they are stiongly piecipitatmg 
tissue pioteins In aiiothei lespect thej beliaie as partial colloidal antagonists 
towaid these anioiis Poi they exhibit a very strong piecipitating pouei 
towaid lecithin emulsions, India ink suspensions and Congo red pseudosolu- 
tions * Cocaine coincides with morphine and no\ ocaine as to its faculty of 
stiongly piecipitating Congo led solutions t 


III THE INPLULXCE OP V^TIP\ UETICS V^D VV VLGESICS OX THE BODl 
TEIIPER VTUUE OP VXIAI VLS, COMPARED WITH THEIR BEHAVIOR 
TOW VRD COLLOIDAL ST STEMS 

The stalling point ot the lollowmg obseriations ivas the facultj' of 
cinchophen to cause a traiisitoij- fall ot tempeiatuie in animals This was 
fiist established by Staikenstem® and then turthei studied by numeious ex- 
periments pel formed in our laboratoi v * ^ This tall ot temperature is a dehcate 
test foi changes within ceitain nervous centers controlling the body tem- 
peratuie We found ourselves face to lace with the problem, how this fall of 
tempeiatuie is influenced by antipyretic and analgesic agents and whethei 
there exists any intei relation between this phaimacologic interfeieuce on one 
side and the pliysicocheniical luterfeience ot tlie same substances with the 
state ot colloidal sj stems on the othei side 

Wo used as paradigiua for experiments of tins kind the interesting observations on the 
temperature lowering etfect of novocaine, whit.h were recently performed by Ernst Pick to 
gether with Susi Glaubachu m the PharnncoIogn.al Institute of Vienna Univtraitj Xovovaine 
causes in normal rabbits onlj in insignificant tall of temperature, but in guini.a pigs there 
IS a decided fall of temperature After preadministration of thjroxiu there is but a slight 
decrease of temperature in guinea pigs taused bj uevoeaine There is again the usual fall 
of temperature, provided that teu to twelve daxs have passed since the last injection ot 
thj-roxin{ 

In 01 del to avoid piolixitv only one of our numeious experiments, which 
ad vveie leeoided giaphieally, may be described m detail, wheieas all the 
lest maj’ be compiessed into a table (Table II ) 


ILLUSTRVTIVE EX-VXIPLE 


Synergism of cinchophen with quinine — (Two analogous experiments on two guinea 
pigs) All animal received a subcutaneous injection of 0 1 gm per kilogram of quinine 
hx droehlonde no fall of temperature Three dajs later it received an injection of 0 3 gm 
per kilogram einchopheu sodium there was a severe fill of temperature to 35“ and the 


•We have established that no adsorption ot quinine to the particles ot India ink takes 

tWe wish the foregoing observations on total or partial colloidal svnergism or 
might simply be considered as our observations, but by no means as definite dogniaucsta 
ments Every expert in tiie field of colloidal chemistry knows besides sufflclently to 
tent observations bearing on the precipitation of colloidal systems may in the 

falsified b> scanty nonessentlal and hardly controllable factors such iis .i-er 

p?Shnt concentration of hydrogen Ions by traces of contamm itlons and bv the presence of other 

tin connection with these observations It seems worth mentioning Uiat we obseiaed a" 
hxoerth^oldized rabbits after Injection of large cinchophen doses Instead of the usual fall ot 
temperature, a decided rise of the body temperature. 
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tcin[iLr iturc ilul not ri kU tin. norni il lc\<-l iB*”* btfori.' four huurij Ont ili' liter tlie 
animal jgain reeentd in injection of (jiuniiio liedroLiiloride of 0 1 gni jier kilogrini A\ here is 
forracrlr this dose ot quinine had been uitliout luv effect, tbe eaeitabilitj of eerlain nereous 
lentera uaa now no f ir uure vntd owing to the jireadniiniatration of einehophen, that u audden 
tall of temper vture ensued even below 3-t 1'' (the Imiit for reading the sc lie of tlio thernioinetcr 
Used for rectal measurement) It lasted fno hours until the normal le\el of temperature was 
restored 

Tho injtetioii ot quinine w is repe ited tho tollowing da>, le, two d ijs after tlio in 
jectvon of emehophen There was again a fall of temperature below 3d 3° Three and one 
half hours afterw ird the eolumn of the thermometer had not jet risen aboic 34 3”, and 
it was not before sesen hours that the normal loicl was reached ag iin 

The following das the seiisitiMti tow ird quinine w is tested anew Though three dais 
had alreadj passed since the injeetion of einehophen, the ifter effect was still an amazing 
one tho temperature fell below 34 3“ and remained for seven hours on i dimuushed level 

Xow wo waited for a further four davs and it was not before seven daja had passed 
since tbe injection, of einehophen, that the injection of quinine was repeated Now finallv 
the after effect of einehophen was over and there was no longer a fall of temperature 

In another experiment tho inicction of 0 1 gm of the quinine salt still produced a 
severe and lasting fall of temperature 1, 2, 3 and 4 dajs after the preadministratioa of 
einehophen Even after G davs there was still a fall of temperature of 1 8° for several hours 
Other experiments revealed that, if 0 1 gm per l£ilog>-am of quinine hvdroehlonde was 
injected one daj after preadministration of einehophen 

after 0 3 gm per kilogram of einehophen there was a fall of temperature 

after 0 2 gm per kilogram of einehophen there was a fall of temperature 

after 0 1 gm per kilogram of einehophen there was a fall of temperature 

after 0 05 gm per kilogram of einehophen there was no fall of temperature 

One tenth gram einehophen per kilogram therefore was s’-!!! sufficient, but 0 05 gm 
per kilogram was no longer sufficient for sensitizing the nervous centers and making them 
sensitive for a subsequent injection of quinine 


IV DISCUSSION OF THE RESULTS 


Let US return to our starting point' Do our observ'ations affioid any sup- 
port for Professor Bancroft’s ideas as to the possibility of influencing nervous 
cenfeis iij interferences, alfenng the physicochemical conditions of then col- 
loids (We dealt with the centers, controlling the body temperature of "uinea 
pigs and rabbits ) 

We select from our 21 experiments those seven which afford clear and 
undoubted evidence of physiologic syneigism Was there always and re»u- 
larh also the evidence of a colloidal syneigism'^ This is m fact by no means 
(be ease 


bv 


Cmchophen quinine — pirtnl colloidal aynergism 
Cinchophen + morphine — total colloidal antagonism 

Salicjlic acid + quinine — partial colloidal avnergism 
Sabcylic acid + morphine— total colloidal antagonism 
Salicjhc acid + novocainc — total colloidal antagonism 
Quinine a morphine — partial eolloidal synergism 
Quinine + novoeaine— partial colloidal synergism 


It IS mstructue to note the prevention of the fall 
cinchophen bv preadunnistration of sahevlic acid 


of temperatuie caused 
This IS a case of evi- 
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dent physiologic diitagonism in spite of the tact that ciuehopheu and salicylic 
acid maj trom the physicochemical point of view be looked upon as perfect 
synergists as regaids then action on coUoids 

It seems ■\eiy piobable and can scarcely be denied trom the theoretic 
point ot viei\ , that it may not be impossible to influence tlie processes w ithm the 
colloids of the nei\ous centers by physicochemical mteiterences But we find 
in our experiments no suppoit foi the piactical availability of Professor Ban- 
cioft’s conceptions Besides ■v\e must state objectively, that, so far at least 
as we know, they have been up to now i ejected by neurologists * 

We further tried to get more cMdence on the question whether such 
physiologic sjnergisms as exist between cincbophen and quinine or between 
salicylic acid and noiocaine, oi such physiologic antagonisms as exist between 
cincbophen and sahcy’hc acid, are piimarily due to simple physicochemical in- 
teractions on the colloids of nervous centeis oi whether any more complicated 
processes and conditions are responsible foi them Provided that the first 
view IS correct, we aie entitled to expect that similar physiologic synergisms 
and antagonisms as became evident in oiii experiments on body temperature, 
might also manifest themselves in quite difl;erent fields of work quite mde- 
pendently from those processes which take place in nervous centers We there- 
fore performed several aibitrarv experiments with combmations of drugs 
choosing three qmte heterogeneous tests (a) The leduction of the fermenta- 
tive power of yeast, (b) the inliibitiou of an enzymatic action, vnz, the per- 
oxydase of pus, and (c) the determination of the minimal lethal dose on white 
mice In none of these series of experiments was theie even the sbgbtest 
trace of analogous syneigisms or antagonisms to be noticed, which in aU prob- 
ability ought to manifest themselves, provided that they were caused by 
physicochemical reactions, particularly colloidal interferences 

It seems superfluous to describe all these expeiiments m detail, the more 
so as the outcome was a perfectly negative one 

It seemed, no doubt, at first very tempting, to confine compbcated neuro- 
physiologic problems according to Professor Bancroft's ideas into a series of 
test tubes, as used in colloid chemistry and to contemplate them as reflected 
by the minor of simple physicochemical conceptions We believe that at least 
for the present we must renounce this kind of expectation, as there does not 
seem to exist as yet sufScient undei ground for them Students of nature 
ought to take care, not to be lured into blind alleys by the desire for simph- 
fying their conceptions 

Otherwise we believe that the physieochenucal study of the behavior of 
the colloids making up the nervous tissues toward pharmocologie and toxico- 


♦Sutton Moore and Hauensteln“ (special narcotic committee of the Tompkins 
leal Society of Mew York Sodium thlocjanate (Rhodanate) In narcotic addition inere n 
hwn disseminated largely through the lay press considerable publlcitj that the 

sodium rhodanate as a cure for drug addiction It is of Interest to state 
Medical Society has knowledge ot more than a hundred cases of drug addiction 
sodium rh^a^te without success So far as can be determine at Present, mere is no magw 

efficacy nor convincing benefleial effect of sodium rhodanate in disturbance his as- 

cffilMds Sodium thiocyanate (Rhodanate) « The work (of Wilder 

has not prompted any medical investigator to confirmatory trial imd hcconMg 
lienee « ^eUmlnaTlh' estigation in U S Public Health Service has failed to confirm the 
claims of Bancroft and his associates 
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logit agents aestues some inteiest The iNpinnients atseubed lu this pupei 
Ula^ be eoiibutciea as a begiiiuiiig in this line ot woik ® Besides m e led that 
the btuiB of St nergisius and antagonisms whieli we hate begun, using the fail 
of temperature of guinea pigs and labbits as a simple test, iec{uues a continu- 
ation and amplification The sjneigisin ot cinchophen with qumme and mor- 
phine, of salicjlic acid with both these alk.ilouls and w'lth novocaine,! of 
qtiuune with moiphine and notoeatnc, as tvell as the physiologic antagonism 
between cinchophen on the one side .ind neoboinnal and salicylic acid on tiie 
other means a certain enlargement of oui knowledge The possibility ot mak- 
ing a practical use of tliese facts in the line of climcal oi phaimatoiogie w'oik 
can scarcely be denied offhand 


% SUMilARV 


1 Our foregoing icseaiches, according to which ceitam antipj reties and an- 
algesics, like cinchophen, sahcvlic acid, qiimine, antipyiine aie able to accelerate 
spontaneous coagulation of tissue piotems, especially brain protein, made it 
probable that colloidal changes within certain neiw'ous centeis may be con- 
cerned in the action of those drugs The conceptions of Professoi W D Ban- 
croft and his associates are tending in the same direction, by explaining cer- 
tain mental disturbances (particularly addiction to morphine and other drugs) 
as hypercoagulation of brain colloids and by tr> mg to cure them by peptizing 
agents (such as sodium rhodanate) 

2 The behavior of watery solutions of certain antipyretics and analgesics 
(narcotics) such as cinchophen, sodium salicylate, qumme, phenoeoU (soluble 
phenaeetin), melubrm (soluble pyramidon), morphine, novocame, cocaine 
toward colloidal systems (brain protein, muscle protem, fibrmogen, gelatin, 
lecithin, cephalin, India ink, and Congo red) was studied they behaved when 
compared with each other, partly as physicochemical synei gists, partly as 
antagonists 


3 "We further studied as to whethei there was any correspendence between 
physiologic synergisms and antagonisms and physicochemical synergisms and 
antagonisms The fall of the body temperature of guinea pigs and rabbits was 
used as a test It became evident beyond doubt, that there is not any such a 
parallelism We came to the conclusion that there does not seem to be suffi- 
cient foundation for the practical availability of Professor Bancroft’s concep- 
tions, though the importance of physicochemical factors m general m the col- 
loidal processes going on svithin nervous centers can scarcely be demed offhand 
4 By preadmmistration of 0 3 to 0 1 gm per kilogram of cinchophen the 
nenous centers of guinea pigs are sensitized for several days (when the fall 
of temperature caused by this drug has long smee passed) This sensitization 
makes a dose of 0 1 gm per kilogram quinine (which of itself is not able to 
temperature of normal guinea pigs) produce a pronounced fall of 


of collo\dal'chemlstv#'‘“^^^'“ bromide on lecH 


from the point of viejv 
causing contraction the 
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tempeiature On the eoutiary the fall of tempeiatuie caused m normal am 
nials by sufficient dose of cmchophen can be entirely prevented by pieadminis- 
tiation ot sodium salicylate or neoboinival (iso\aleiic-gl>cohc-ester of boiueol) 

5 By combining the administration of salicylic acid with quinine or mor- 
phine tempeiatuie falls ensued, vheieas the components of themsehes Mere not 
able to reduce the temperature under the same conditions 

6 The fall of tempeiatuie caused by novoeaine in guuiea pigs CSiisi 
Glaiibach and Env>t Pick) ivas markedlj inci eased b\ preadnuuistration of 
salicylic acid and quinine 
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A COMPAKISON OF SLGAR TOLERANCE CUR^ ON- 

VENOUS CAPILLAR'i BLOOD 

J W Cv%ETT, Pu D VND S R SLLJLSKOa, B A , MlNNhU-OLlS, illNN- 

. w,. that the concentration of glucose 

IT HAS been k„o>u. to a and that .ta ton- 

1 in arteiial blood mai be greater th found foi 

ctoialton n, blood collcctod t.om the huger t.p approaches the taluc 

”"lned that attettal and cap, Ua.y blood — 

approumate quant, t.es ot glneosc He also studied venous “jJ 

tolerance curves on human subjects and found ‘ JioO e e 

the finger-ttp blood, the maumum thfte.enee being SI mg of glucose pc 100 e c 

ot blood The large var,at,on was due probably to two '7“ “f ■ 

elapsed between the taking of th. respective samples and ““r*’ *'n„ !nd Wu 

blood saga, method used was stated to be less accurate than the Folm and Wu 

method which was used for the venous blood sUoar vo n 

Rabinowiteh^ also found large diffeiences between arterial “ 

sugai %alues. the maMmum difference was 80 mg per 100 cc of blood wnth an 
average difference of 53 mg His subaeets had shoivn sugar m their urine during 
examination for life insurance but had no clinical signs suggestive of diabetes 
and gave normal blood sugar time curves following the ingestion of glucose 
It is questionable whether these should be considered as normal persons in this 
tjqie of experiment For diabetic subjects he found that the difference between 
arterial and venous samples was small, especially rt the case was severe 

Fnedenson, Rosenbaum. Thalheimer, and Peters^ used a micromodification 
of Benedict’s 1925 sugar method, they found the range ot cutaneous-venous 
difference 0 5 hour after the ingestion of 50 gm of glucose to be from 8 to 50 
mg (average 21 mg ) per 100 c c of blood At 1 hour the average difference 
was only 13 mg Patients who had received insulin showed a sbghtly higher 
cutaneous blood sugar 

Timble and iladdoek^ used the new Folm ferricyamde method and found 
the fastmg blood sugar to be the same for finger-tip and venous blood but 1 hour 
after meals the finger-tip blood sugar was from 5 to 27 mg higher One person, 
who had exeicised several hours aftei receiving food, showed no diffeienee for 
cutaneous-venous blood sugar 

Due to the number of inquiries received from elimcians regarding the sub- 
ject we felt that further study would be ot value 

the llETHOD 

Fiftj grams of glucose in 250 c c of vv atei was giv en to students and 
diabetic patients after a twelve to fourteen-hour fast Blood samples weie taken 

•From the laboratorj ot Ph> alological Chemisto University of Vllnnesota. 

Uecelvtil for publication October 3 1S32 
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M'hile the subjects Meie tasting and at one-half houi, one houi, two and tluee 
houi-s aftei the glucose ingestion The miciosugai method of E B Gibson' 
was used because, in oui e\pciience, it seems to give the most reliable results of 
anj of the miciosugai methods The blood samples weie taken as follows 1 
e c ot blood was diawn fiom an aim cein into a SMinge, the plungei was le- 
moved and 0 2 c c of the blood was diawm into a pipette This was dischaiged 
into a phosphotungstic acid solution and the pipette iinsed with the solution 
The fingei-tip sample was obtained within one minute of the \eiious sample 
b^ piickiiig the fingei with a sharp Baid-Paikci, size 11, suigical knife blade 
Aftei a slight mdking of the fingei, the 0 2 e c pipette was filled, and the blood 
tiansfeiied to the phosphotungstic acid solution Aftei all samples weie ob- 
tained, the analyses weie completed in the usual mannei Duplicate analyses 
weie made on 51 \enous blood samples with an aveiage vaiiation of 14 rag of 
glucose pel 100 cc of blood and a ma\imum \aiiation of 5 mg, theiefore 
duplicate analyses weie not made on the latci samples and onh one set of data 
IS icpoited 

DISCUSSION 01 RESULTS 

The data gnon in Tables I and II weie obtained fiom glucose tolerance 
deteiminations on 21 noimal and S diabetic subjects In Table I, foi normal 
pel sons, It will be noted tliat the fasting levels as given foi cutaneous and 
venous blood are veiy iieai the same values, except in the case of Wi , in which 
the cutaneous result is questionable and should be discarded With the excep- 
tion of this ease the maximum determined vaiiation m fastmg blood sugars is 
6 mg pel 100 c c of blood, which is piactically the same vanation as w’as found 
in duplicate samples 

Difleient results w'ere given bj the samples obtained at half houi and one 
hour aftei ingestion of the glucose and duiing the hyperglycemic period. The 
cutaneous blood sugai was higher m all instances except tluee The maNimum 
diffeience ivas 42 mg pei 100 cc of blood and the diffeience between the 
averages of all cutaneous and all venous values wns 14 mg and 15 4 mg pei 
100 c c of blood, respectively, for the two peiiods The difference between 
the blood sugai contents of venous and aiteiial bloods is supposed to be due to 
the rapid lemoval of glucose fiom the blood by the tissues during hypeiglycemia 

The samples taken two houis aftei the ingestion of glucose show moie oi 
less iiiegulaiity Theie is some difteience between the ^enous and cutaneous 
blood sugars, and some pei'sons show' a delayed glucose toleiance, that is, the 
blood sugai has not letumed to the fastmg level w'lthin two hours aftei the in- 
gestion of the glucose It appears that the venous blood sugai letums to the 
fasting level first, while the value for the cutaneous blood is still high It seems 
that a delajed glucose toleiance is somewhat more pionoiuiced by the cutaneous 
method A tluee-houi sample should be taken whenever possible, as the cuta- 
neous and ■venous blood sugars in noimal peisons are the same and a delayed 
toleiance will have letumed to the fasting level, thus distinguishing a noimal 
person from one with mild diabetes 

The data given in Table I indicate that the same tj'pe of glucose tolerance 
curve IS given by cutaneous and venous bloods, especially if the tliree-hom 



CVNETT St-r JUsKOO SLO VI{ rOLEtiANCE CUIUES 


1105 


sample is taken Thcic nuN be Miudtions at half houi, one houi, and two 
hours, duuiig' which tune tiie cutaneous blood usually shows somewhat higher 
\alues, but the difteience is ne\ei great enough to change the type of cuiwe, thus 
one would alwajs ani\e at the same conclusion legardlcss of the method used 
to obtain the blood 

Table II gives the data obtained fiom mild and model ate diabetic patients 
m hospital waids All of the patients weio uitdei management and no insulin 


Twice I 

CCTVNEOUS AND VESOUS BLOOD &CO VR V U UES DOI ISO V SOO VR TOLEICWCE TEST OV 

NoRStvi, Persons 


(Figures e\prcssed is mg per 100 c c of blood) 


P\ST 

SUBJECT INO 

level 


a* 110 
\ 107 
c 126 
V 101 
e 95 
[\ 95 

e 105 
\ 101 
c 104 
h 100 
c 92 


DIPPER 

ENCE 


\ 89 

-! C 118 

, V 112 

16 Mi e 79 

' 75 

17 Ju c 109 

' 104 

18 He t e 89 


I V 78 
c 99 
\ 96 

c 110 
V 110 


c 95 
I 92 2 






87 

90 
92 
92 

91 
81 

lOO 

105 
100 
81 
100 
65 
77 
73 

105 
89 

126 ! 

120 
79 
56 
122 
86 
77 
73 
77 
68 
81 
67 
126 

106 
77 
64 

100 
85 

no 

104 
118 
111 
102 
95 
82 
77 

97 7 1 

So 4 j 12 3 



79 9 
78 4 IS 
7 
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Table II 


CuT^^Eous \ND Venous Blood Sugae Vaiues During \ Sug\b Tolervnce Test on 

Divbetic Patients 

(1 igurcs CNprcsseil is nig jitr 100 c t of blood) 


SUBJECT 

PAST 

ISO 

LEVEL 

DIFFEU 

FNCE 

0 5 mi 

Dill- EE 

E\CE 

1 HE 

Dll FEE 

INCE 

2 HR 

DIFFFK 

LNCE 

3 UB 

DIFFER 

ENCE 

1 Hi 

C* 

145 


231 


207 


253 


217 

28 


V 

145 

0 


23 

260 

31 

226 

27 

189 


5 

Cl 

C 

241 


310 


360 




400 

15 


V 

236 

5 

289 

27 

359 



10 

385 


3 Bu 

C 

120 


176 


221 

SB 

236 


167 

20 


\ 

126 

3 


6 

190 


217 

19 

147 


4 Bo 

C 

1S6 


247 


306 


349 


310 

0 


\ 

204 

-18 

259 

-12 

325 

-19 

349 

0 

316 


5 Ha 

c 

173 


241 


281 


337 


297 

8 



170 

3 

253 

-12 

266 

15 


12 

289 


6 We 

L 

145 


217 


289 




297 

8 


\ 

147 


208 

9 

200 

23 


21 

289 


7 Jo 

c 

lo7 


204 


217 


281 


253 

b 


\ 

157 


196 

8 

200 

17 

253 

28 

247 


8 Bo 

L 

157 


^21 


325 


337 


- 

- 


\ 

155 


208 

13 

297 

28 

325 

12 

- 


Avenge 

C 

106 


mawm: 


288 


317 


278 

12 


\ 

167 

1 


S 

272 

10 

301 

10 

266 


Maximum 

\ 'iri'i 

-IS 

SB 

27 


31 


2S 


28 

tion 













•o = cutaneous t = \enou3 


01 ±ood had been given ±oi lomteen houis befoie the test The data obtained on 
Bo aie diffieult to explain as the cutaneous blood sugais dm mg fasting and 
at half houi and one hom aftei the glucose Mas ingested neie lowei than foi 
the venous blood sugare, but it seems that some diabetic patients lespoiid in 
this mannei as similai lesults ha\e been lepoited 

The sugai in the cutaneous blood of the other diabetic patients is gieatei 
than m the venous blood thioughout tlie piolonged hjpeiglyeemic period The 
diffeienee in cutaneous and venous blood sugais foi the diabetic patients is 
about the same as was found in noimal peisons It is usually considered that 
aiteiial-ienous blood sugai diffeienee m diabetic patients is less than foi uon- 
diabeties, and Eabinoiviteh has suggested the use of this difference as an index 
of the degiee of diabetes, a total diabetic denionstiating no difference Probably 
our gioup of diabetic patients gave aiteiial-venous blood sugai difteienees veiy 
close to those obtained in normal pei-sons due to their being well managed and 
having leceived insulin the day befoie the test 

Any effect that might be pioduced on the blood sugai value by excessive 
squeezuig of the fingei while taking the blood sample was investigated Seveial 
glucose toleiance tests were lun in the usual mannei except that one hand was 
placed in cold watei thus causing the fingei to i eqiiire much squeezing to obtain 
the sample while the blood taken at the same time from the othei hand flowed 
fieely By this proceduie the results obtamed varied slightly, but no sigiufleant 
diffeienee was found After one becomes accustomed to taking finger-tip blood 
samples, with the proper technic and a shai-p stylus,* only a veiy slight milkmg 

•If the stylus used Is sharp little pain Is felt by the patient and the blood is less liabl 
to clot while filling the pipette 
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ot the hiii'ci IS) letiimcd, except in laie jnstdiiccs The initiosugai method of 
K B Gibiou IS) excellent toi UbC with diabetic patients), as it gucs as accurate 
nsults as can be obtained \uth the maciomethods, less time is icquued to collect 
the blood samples, and gljcolysis cannot occiu as the blood is immcdiatelj placed 
III the phosplio tungstic acid solution All the diabetic patients and most of the 
normal peissons piefeiicd the use oi .i hngei tip method 


SL MMUtV 


It has been shown that the fasting blood sugar \alues obtained on hugei- 
tip and \eiious blood aie identical 

Diumg the hjpcigljcemia which iollows tlie admmistiation of glucose the 
blood sugar xalues gneu b\ fingei-tip blood are slightlj liighei than those tor 
leiious blood m both normal and diabetic sub3ccts 

III normal subjects the hj pei glj eemia had eompletelj disappeared tluee 
iioui's attei the ingestion of glucose and the \alues obtained in cutaneous and 
lenous blood samples weie again identical 

Squeezing the fingei while obtaining the sample causes no significant i ana- 
tion in the result 

The type of curve and the interpietation of the glucose toleiance test are 
the same whether venous or finger-tip blood is used 

tVe wish to thank Dr George Fahr for assistance in obtaining diabetic subjects 
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CONCERNING THE MECHANISSI OF FOCAL INFECTION* 


L S Kau, il D , Philadelpulv, Pa 


T T IS uo^v the toasensub oi opinion that \aiious stieptococci, staphj’^lococci 
■I and othei oiganisins piodueing tovins and other pathogenic substances in 
chiouic localized piiiuaiy foci oi infection niaj be responsible tor the pioduc- 
tion of secondaij lesions elsewheie in tlie body This is the iundaniental 
basis for the subject oi " local infection” in relation to systemic disease, upon 
nhich a vei> voluuimous liteiatiiie has accumulated since the pioneer and 
nieiitoiious investigations ot Billings* and Rosenow - 

Usuall} the •^abject ot “ local mteetion’' also conveys the idea that organ- 
isms and especiallj' stieptocoeci, giouiug in such piimary foci as infected 
teeth, tonsils, nasal accessoiy sinuses, etc, maj acquiie a specific afiSnity or 
elective localization tor certain tissues oi oigaiis as the iris, jomts, nerves 
muscles, etc This hypothesis is niaiiilj based upon the obseivations ot 
Rosenow, Haden,^ and otheis that the intra\eiious uijection of labbits with 
fleshly isolated oigauisms from pnmaiy foci pioduced lesions in these animals 
eoiiespondmg to the location ot secondaij lesions in those patients from whom 
the cultuies weie obtained 


Upon this question ot acqimed selecti\e afimitj ot stieptococci and othei 
oiganisms in pnmaij toci toi certain tissues a large and coutioversial liteia- 
ture has likewise accumulated since some investigators state that the mtra- 
lenous injection of fieshly isolated cultuies into labbits did not produce 
lesions eoiiespondmg in distiibiition to the secondai-j lesions of patients from 
whom the organisms neie obtained 

Howe\ei, tins does not i educe tlie tuudamental imiiortauce ot focal infec- 
tion ill 1 elation to systemic disease as it may be that factors other than ac- 
quiied selectne oi specific affinity detenniue the secondary localizations But 
the question ot whethei oi not toAins alone produced in pnmaiy toei are 
capable of pioducmg the secondary lesions lathei than the organisms them- 
selves IS moie pertinent and one that has curiously enough escaped the atten- 
tion of investigators m this field so that little oi nothing of direct value is to 
be found m the liter atuie upon this subject 

Upon the suggestion of Piofessoi Kolmei, I have therefore deioted most 
ot the present study to this phase ot the pioblem and have mjected labbits 
intravenously not only with fleshly isolated cultuies from primary foci but 
likewise with Beikefeld filtiates ot these to ascertain if the lattei (toxms?) 


•Prom the Laboratories of the Graduate School ot Jledicme ot the Uni\ersit> ot Penn- 
sylvania, Dr John A IColmer Director 
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are capable of pioduciiitj lesion's in labbits tojiipmable lu clegice aiul clistn- 
butiou to those pioduted by whole oig.imsiiis 

This question is not oul> of aeadcjnio nvteiest iii i elation to the mechau- 
isiu of focal intection but likewise ot some piactical impoitaiice because if 
to\ms are capable ot pioducin" secondao lesions the icmoval of their source 
in pnmaiy foci nould be e\pceted to I'leld bettci theiapcutic lesults than 
expected if the secondary lesions neie dne to tlie actual picseuce ot infection 
by organisms tbeinsches which, it fiimlj established, would render them in- 
dependent of the piimarj focus or foci 

UUKPOSn OP INVESTIGVTIOV 

The purpose of tins rnsestigation theretore was twofold as follows 

1 To ascertain if the intiaccuous injection of labbits wnth fieslily iso- 
lated cultures of organisms from primary foci of infection produced lesions 
corresponding in distiibution to the secondaij lesions piesented by patients 
from whom the cultures w'ere obtained as contributing to the debatable prob- 
lem of acquired selective oi specific affinitj' of organisms m primary foci 

2 To ascertain if the mtiavenous injection of labbits with filtrates of. 
the cultures of these organisms w'ere capable of pioducing lesions and if these 
showed any evidence of selective localization By using sterile filtrates 
carrying soluble toxins it was thought possible to avoid the oceunence of 
embolism which some investigators claim may determine the localizations when 
whole cultures are injected 


WETHOD OF STD0V 

The matenals used in conducting the investigation were collected from 
21 patients in the wards of the Graduate Hospital of the University of Penn- 
sylvania presenting foci of infection (see Table I) These were carefully 
studied from all angles by the diffei ent departments of the hospital 

The organisms employed m the experimental work were streptococci iso- 
lated from the infected tonsils, teeth, sinuses, and the eye Others were from 
eases of rheumatic endocarditis where the organisms were isolated directly 
from the blood The sti ains of the streptococci recovered and employed were 
as follows nonhemolytic streptococci m 12 cases, Streptococcus vindaus in 
8 cases , Streptococcus hemolyticus in 1 case Staphylococcus aureus was em- 
ployed from two cases of otitis media and maxillary sinusitis 

The procedures recommended by Rosenow were earned out Infected 
tonsils were aseptically removed from the patients and placed at once mto 
stenle Petn dishes or sterile gauze to prevent contammation In the labo- 
latoiy they were seared with a hot blade and a puncture made through the 
seared surface with a stenle scalpel Cultures were taken by means of a 
stenle swab from the puimlent material deep in the crypts avoidint^ contami- 
nation ” 

to infected sinuses, stenle swabs were employed for tlie collection of 
purulent exudates “ 

The teeth were aseptically extracted and the roots clipped off with the 
longcm forceps and dropped at once mto culture media 
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All cultuies weie made in Ro&enow’s glucose biain bioth media uudei- 
paitidl o\j"geu tension loi the cultiA'ation ot stieptococci The medium was- 
prepai ed by dissolving 8 gm ot dehj’^drated bacto broth in 1000 c c of dis- 
tilled watei, adding 8 gm of sodium chloride, 2 gm of Lhemicallj pure glu- 
cose aud attei cooling, 10 c c Andrade’s indicatoi and titiated to P,i 7 4 
The medium was placed in tubes 20 by 1 5 cm \\ith thiee pieces of calt brain 
01 beet biam about 1 c c and tuo oi thice pieces ot calcium caibouate m the 
toim ot ciushed maible to insure collect leaction The column in each tube 
aftei the biain and maible aie added A\as about 12 cm in height The me- 
dium was sterilized in an autoclave at a pressure ot 37 pounds (7 5 kg ) 

The mateiials trom the mtected tonsils, smiises, teeth, and eje neie inocu- 
lated diiectly into the glucose biain bioth and kept at 35° C to 37° C iii the 
mcuhatoi trom eighteen to twenty-foui horn's when they shoued giowths at 
laiioiis giadations of oxj'gen tension Piehminaiy siiieais ueie taken tor 
study and the streptococci vaiied tioin short to long chains Inoculations 
weie made on blood agai plates foi the deteimination ot the types ot stiepto 
cocci piesent 

In piepaiing the ydfia/cs puic cultuies weie inoculated in glucose biain 
medium and peimitted to glow toi si\ days in the inciibatoi at 35° C to 
37° C On the sixth day these cultuies weie carefully filteied thiough steiile 
Beiketeld N filtex’s with the aid of suction 

The filtrates, without the addition of pieseivatives, weie left m the incu- 
batoi foi anothei twenty -fom houis at 35° to 37° C to msuie the absence ot 
contamination dm mg the process of filtration At the end ot the twentj-tom 
hours, they weie ci’jstal clear when not contaminated When contaminated, 
they were discarded aud a new' batch piepaied 

The filtrates were injected intravenouslj into health}' labbits m doses 
varying from 10 c c to 15 c c In some animals one injection was required 
to produce the desiied lesions and in others two injections were necessaiw 
The second injection was given on the touidh day after the first The ani- 
mals w'eie caietully obseiw'ed each day tor signs and sjmptoms of infection 
Autopsies weie peifoimed at once upon any succumbing to the inoculations 
Those that survived the injections were chloiotonned aud autopsied on the 
seventh aud mnth days A careful search was made tor the gross lesions 
found m the organs aud viscera under good aud clear light Anj' oigau oi 
viscera found showing pathologic lesions weie removed aud placed at once in 
10 per cent tormalin solution and Zenker’s fluid for fixation Sections were 
prepared by the paraffin embedding method and studied micioseopieallj' 

Another senes ot healthy rabbits were injected with the living organisms 
taken from the preliminary cultures giowm from eighteen hour’s to twenty- 
four hours The injections were given in the same way as the senes with 
the filtrates except that the doses ranged from 8 c c to 10 c c The cultures 
were thoroughly inverted thiee times before the injections in order to secure 
a uniform suspension of the organisms In most animals one injection wms 
sufficient to jiroduce lesions but in othei-s two injections weie given The 
second was made four days attei the first The same identical method of 
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1 . ,./wiiin» in the Dcifoiniance ot autopsies and 

obienatiou o£ the anunals, pt uned out in this sciies 

pr.p.rat.o„ ot msues £o. „uao,copic •.tu.he. «erc c, cd 

«t.,„„„.d. as the other tthe.e the liltrates were g.te.. 

ULSULfS 

C,„.a he.»,. Ptod.eed hi, the l£.t„e.ee -The 

th.mtn.t.s.,no,tcd.„a.nh Ed'ema ot the eoft 

Sn.d eat tlim and clear m some and p a„„„ ,„to the tendon 

tissues around the joints and the muse nninfo -vvas noted 

sheaths netc tonnd n, some Ilemotthahne ellnston ...to the 30 , nl, 

m lour cases ^ 

and purulent m others with vat.at.ons ,« then f 

audsrlntc patches nea, the apes we.e noted m some o£ the heotls 
\ahes shoi\ed no invohement on eithei side 

The live, s ere intensely congested and somewhat soft When ‘>ectioned, 
the cut surface bulged and the edges cm led In some cases coccidia in - 
tions were found uhich looked like abscesses, while otheis showed maiked 

degenerative changes 

The we eonsested and soltened On seelton, elondy snell.ng 

was observed with varying degrees of seventy 

The eyes showed congestion and edema of the upper pole In ^me pen- 

comeal congestion which lasted from thirty-six lio^s to fortj-eight houi 3 w^ 

noted The eonjunctivae showed congestion and edema Discharges were 

t, , A ntViprs The ms in some cases showed con- 

found in some eases and none m otners me 

gestion when examined under good and clear light 

The spleen, stomach, and ^nt6st^nes showed no lesions but weie passively 
congested Ascites was found m 12 cases with various stages of effusion 
Other lesions noted weie ddatation of the heart m 2 cases, intis m 1 
case , congested kidneys m 4 cases , and congested livers in 2 cases 

The filtrates were fatal in twenty-fonr honrs in 1 case, four days in 1 
case , five days in 1 ease, and six days m 2 eases 

Mtcoscopic Lesions Piodnced hij the Filtrates —The histologic studies 
made on the joints showed congestion and some round cell infiltrations The 
synovial membrane in most cases show’^ed little or no involvement In the 
heai'ts, the myocaidial vessels weie congested A rather diftuse degeneration 
of the cells was noted, evidenced by their granular cj toplasm with consider- 
able disintegration In marked cases necrosis and hyaline degenerative 
changes w'eie found The essential feature was the amount of damage done 
to the cells mainlj" due to the direct action of the filtrates In two cases some 
fibrinous exudate, on the epical dial surface and infiltrations of round cells, 
some polvinorphonuclear leucocytes and few plasma cells were noticed 

The hvers showed marked congestion of the vessels Extiavasated red 
blood cells were seen scatteied in some of the sinuses The degenerative 
changes noticed were m.uked and diffuse A great deal of necrosis and dis- 
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integiatjon of tJie cells weie seen, as the majoiity neie veiy gzanular and 
vacuolated Scatteied about iiiegulail}’’ aie some daik biowu pigment 
gianules wheie lu some cases aie taken up by the tew leucocytes and phago- 
cytic cells present Mmute foci ot loiuid cell mfiltiatioiis weie found in some 
of the sections The biliaiy passages showed hyaline degeueiative changes 
and the walls neie usually inhltiated with some lound cells and few plasma 
cells Coecidial infections -weie noted in seven cases 

The Lidnci/s weie maikcdly congested and tlie vessel walls weie not thick- 
ened The glonieiuli and Bowman’s capsules shoived little oi no involvement 
The lumens ot the convoluted tubules and the ascending limbs of Henle weie 
reduced m size and sometimes obliteiated The epithelial lining showed 
cloudy swellmg, fatt> degeneiation, oi the two changes eombuied were pres- 
ent in some In some cases the cells weie ueciotic and pooily stained Des- 
quamated and degeneiated cells weie sometimes tound Ijung m the lumens 
At othei times CAtiavasated led blood coipuscles and a few leucocytes were 
noticed mixed with the cell-debiis foiimug a soit of cast The collecting 
tubules, howevei, weie not luvohed as the lining epithelium were well stained 
and then outlines weie clear with the lumen emptj 

Gloss Lesions Pioduocd hij the Oigantsms — The gioss lesions pioduced bj 
the living oiganisms also showed joint involvements They occuiied in the 
knee, shouldei's, and elbows These -weie congested, swollen, and bulged with 
the fluid 111 the cavity held undei tension The fluid was cloudy m some and 
puiulent in othei s ivith vaiious giadations Tlie peiiaiticulai tissues were in- 
volved and extended into the soft tissues and exudate tound along the tendon 
sheaths Hemoiihagic eftusion was noted in 4 cases 

The pet icai ducin showed eliusiou ot vaiying dcgiees and was puiulent in 
10 cases Some of the heaits show'ed exudations on the siiitace The myo- 
caidium when sectioned showed a gieyish stieak In one case, endocaiditis 
involving the valves was found 

The liveis weie intensely congested and softened Miliary abscesses weie 
found undei the capsule and scatteied iiregulaily in the oigan Coceidial 
infections weie noted m some cases lesembling abscesses 

The kidneys weie congested and somewhat soft Petechial hemoizhages 
and minute sears lesembling iiitaictiou scais ivere noted In one case miliary 
abscesses found in the coitex and medulla as w'ell Ascites w'as piesent in 13 
cases showing giadations of eftusion 

Othei lesions noted weie biusitis in 1 ease, conjunctivitis in 1 case, and 
opacity ot the cornea in 1 case 

Animals succumbing in tw'enty-foui liouis, 8 cases, m foitv-eight hours, 

1 case, in foui days, 1 ease, in five days, 1 case, m six days, 3 eases, and 
seven days, 1 case 

Mici oscopic Lesions Pioduced hy the Oiganisms — The micioscopic sections 
gave vaiiable pictuies The joints showed congestion and lufiltiations of some 
polymoiphonueleai leucocytes and few lymphocytes In few cases the syno- 
vial membianes showed some thickening and otheis slight ueciotic changes 
supeificially The heaits showed congestion of the mj'^oeaidial and epieardial 
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\essel!j Pibnuous e\u(lute with round cell infiltiiitioiis weie noticed iii some 
sections Tlie inj oc.irdium in .i m.ijoiity ot the cases showed degeneration of 
tlie fibers Miliaij loci ot necrosis were noticed in some eases ivherc these 
necrotic changes weie centrally located In some ot the toei w'as a /one of 
round cell infiltration surrounding the necrotic center composed mainly of 
Ivnipiioej tes and some plasma cells In a tew of the larger foci few oiganisms 
were found They aie in a majoritj ot the cases, however, not geuerallj present 
The livciti showed congestion ot the vessels The cell columns were w'lder 
than usual due to the swelling of the individual cells The swollen cells were 
rounded more or less and no longer polv gonal in shape The nuclei are pale 
and indistinct The cjtoplasm are granular and showed disintegiation and 
small clear spaces were noticed in some Miliary foci of round cell infiltra- 
tions were noted in some sections In some larger foci showing necrotic 
changes feebly stained masses of cells were noticed surrounded by the liver 
tissue The bile ducts in some showed round cell infiltrations In few cases 
of marked hyperplasia of the biliary passages eoccidial infections were noticed 
The kidneys showed congestion of the vessels The convoluted tubules and 
the ascending limbs of Henle were mainlj involved The lumens were reduced 
m size The lining epithelial cells were swollen and separated from each 
other due to loosening of the cement substance between them The nuclei 
were indistinct in most of the cases The cytoplasms showed degeneration 
and were granular The shapes of the cells were irregular and their free 
margins in the lumen ragged In some of the tubules there were accumula- 
tions of desquamated or possibly degenerated cells noted The collecting 
tubules were not involved The glomeruli appeared fairly normal and often- 
times are congested Pew emigrated leucocytes may be seen here and there 
lymg in relation to the vesseLs ilibary abscesses were noted in one ease with 
inflammation of the pelvis Infarcts m the cortex were noticed in one or 
two cases 

The sources of the organisms employed and the results of these rabbit 
inoculation tests with the living cultures and sterile filtrates are briefly sum- 
marized in Table I and show at a glance the types of lesions produced 

It will be noted that synovial and pericardial lesions occurred most fie- 
quently and their seventy or degree is mdicated by and si"iis for 
brevity and convenience 

The lesions found in then order of frequenc3 and the percentages were 
as follows 


Lesions Pkodccfd by the rn.TKVTES 


Synovitis (grade +) 

31 cases 

70 7% 
47 7% 

Pericardial elTusion (grade -r) 
Ascites 

21 cases 

12 cases 

Abscess of the h\cr 

27 2% 

Synovitis (grade ++) 

Congestion of the kidneys 
nemorrhagie svnontis (grade -) 

9 cases 

6 cases 
•i cases 
■1 cases 

20 4% 
13% 
0 97c 
0 0% 
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Sjiiovitis + c, Fnilocarditis 
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IjEblOSb PUODOCtD B\ THb OrGVMSKS 


(gride +) 

23 c iscs 

30 2% 

Pentardial eflusiou (grade +) 

23 L ises 

50 2% 

SjnoMtis (grade ++) 

lb uasts 

36 3% 

Abscesses of the li\er 

13 casts 

30 

Ascites 

13 cases 

29 9% 

Pericardial effusion (grade ++) 

10 cases 

22 7% 


Piom the abo\e it iviil be noted that the lesions shown by the t\so series 
ot idbbits weie quite smulai m mauj’’ mstautes These, uhen studied histo- 
logically, ueie Lkeivise similai lu some instauees m the microscopic changes 
piodueed In geneial teims those pioduced bj the filtiates showed greatei 
damage to the cells and the tissues than those pioduced by the oigauisms 
The pathologic changes found, lioueier, showed ^al}lug degrees of mflain- 
matoiy leactions which ueie dependent upon the tovicity of the filtiates or 
to the tissue resistance oi to both factors, hut ncuei showing any tendency to 
specific tissue localization in the ease of eithei filtiates or organisms 

In the case of the filtiates it would appeal that pathologic tissue changes 
due to embolism maj be defiuitel}' cAcluded, although this factor may haAe 
been opeiati\e in the pioduction ot lesions by iutia\enous injections of the 
oigamsms themselves The geneial lesults of the study indicated that filtiates, 
pi esimaily cat tying filtciable toxins, aie capable of pioducing lesions similai 
in kind and disti ibution to those pioduced by the hung oiganisins plus such 
amounts of toxins as weic pioduced dm mg an incubation peiiod of eighteen 
to twenty-foui houis at 37° C 

Purthennoie, theie weie no evidences of elective localization on the pait 
of eithei the filtiates oi the oigamsms Both pioduced synovial and peiicaidial 
changes as the usual oi piedoiumate tissue thanges iiiespectne of the source 
of the stieptocoeci and staphjloeoeci and iiiespectne of the primary and 
secondaiT lesions pieseiited bj the patients from whom they were obtamed 
What other lesions developed m labbits appealed to have no lelationship to 
the source of the organisms emplojed 

SU3IVIARV 

1 Streptococci and staphjdoeocci were lecoreied from presumably pri- 
mary foci in twenty-one cases of chronic focal infections 

2 Sterile filtiates of broth cultures and young whole cultures of each 
were injected inti ar enously into rabbits 

3 The lesions pioduced by both were frequently similar in degree and 
distribution 

4 Synovial and pericardial changes ueie most frequently produced 

5 There nere no endences of eleetire or selectire localization on the 
part of either filtiates or whole organisms in the rabbits of either senes 

6 It would appear that toxms pioduced iii the primary foci of focal in- 
fection may be absorbed and produce the secoudaiv lesions 

7 On the basis of these results it is suggested that the early secondarj 
lesions of focal infection may be due to these toxins and that the drainage 
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diabetic COilA OCCURRING NINETEEN 
A PATIENT WITH DIABETES 


TIHES in THE LIFE OP 
:iIELLITUb* 


CvSE REPOIT with aVCTOt'SC FINDINGS 


Elalne P Rvlu, M D , and Auc e ^I Wateuholse, M D , New York Cita 


the occurrence of diabetic coma m the couise of diabetes mellitus is a 
1 complication to be expected and feaied The successful treatment of the 
diabetic patient m coma depends on the precious duration of the comatose 
state and on the exciting cause ot the coma It is not unusual during the 
course of the life of the diabetic patient to base him go into coma once or 
twice, but it IS rather extraordinary for a patient to base been m diabetic 
coma and to have recoi ered from it on nineteen occasions 

The patient m question was first admitted to the Pediatric Senice of 
Bellevue Hospital m Noi ember, 1925, with the usual symptoms of diabetes 
and a history of drowsiness for a peiiod of twm iveeks prior to admission 
The diabetes had apparentli started three months prei louslj On the first 
admission the child was ten vtars old Ehe appeared drowsy and there was 
a distinct odor of acetone to the hieath The skin was drj^ The tempera- 
ture was 100 4° P, and the pulse late was 96 The weight was forty-mne 
pounds The nrmc show'ed complete reduction with Benedict’s solution and 
the acetone and diacetic acid weie foui plus The blood sugai was 970 mg, 
and the ( O- combining pow ei w as 15 i olnnics pei cent There ivas an infec- 

•Irom the Third (New Vork UnWcrsltj) lledlcal DUislon of Eelletue Hospital and the 
Diabetic Clinics UnUtrsltj and Bellevue Hospital ilcdtcal College New Aork Dniversit> 

nccel%cd tor publication SepC 2G 1932 
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tion of the middle eai, Mhich opened spontaneously, and an abscess of the left 
arm She lecened m the eoiiise ot tieatmeut 750 cc ot fluid by mouth, 
2200 c c by clvsis, 425 l c bj infusion The uiine output duxiuf' this time, 
a peiiod of foity-foui houis, uas 780 cc The blood sngai fell to 450 mg, 
and the CO^ lose to 20 lolumes pei cent 

Piom the yeai 1925 until Octobei, 1929, the patient was admitted twelve 
times to the pediatiic seiMce Tmo of these admissions weie in insulm shock 
Of the othei ten admissions, seien iieie in seveie diabetic coma and thiee 
weie in a piofound state of ketosis leiging on diabetic coma Table I is a 
summaiy ot these twehe admissions It was chaiacteiistic, in this case, that 
on eveiy occasion the onset ot coma was accompanied bj abdominal pain, 
which was geneialized, abdominal tenderness, and \omiting These symp- 
toms were also pieseut on the next nine admissions. Table II, wdien the pa- 
tient w'as admitted to the Thud (Xew' Yoik Uiiic eiNit j ) IMedical Division, 
Belleiue Hospital In each instance, as soon as the ketosis wms oveicome 
these symptoms and signs w ould disappeai and dining the peiiods when the 
patient's diabetes was coiiti oiled no abdominal tendeiness could be elicited 
The question ot a cluonic appendicitis ivas natiually consideied, but the 
diagnosis did not seem wmiiantcd bi the findings when the iiatient was sugar 
flee No mention was made of anj' abnoimal findings in the appendix on 
postmortem exanunation 

"We have not attempted to icpoit the mine and blood findings of each 
admission They w ould make a A'olume by themselves Tlie admission blood 
sugai’s weie nevei below 330 mg, and the COo combining powmi of the plasma 
varied fioni 5 volumes pei cent to 40 volumes pel cent The urine usually 
showed albumin and casts duiiiig the penod ot ketosis, as w'ell as siigai and 
the acetone bodies 

The amoimts of insulin lequiied to oveicome tlie comatose state vaiied 
fiom 200 units to 530 units 

The patient’s final attack of diabetic coma was tieated in the New Yoik 
Hospital and is not included in Table II We aie indebted to the New York 
Hospital foi then findings, the lepoit of the tieatiiient and the complete 
autopsy report 


REPORT FROSr NEW AORK HOSPITAL 


M S , aged sixteen j ears, was a patient in this hospital from December 3, 1931 to 
December 4, 1931, when she died She was admitted iii a state of coma at 9 4o vit On 
December 2, she felt thirstj and \omited That eieuiiig at 11 30 p m she become imcon 
scions and was brought to this hospital Patient was found in a state of restless coma with 
very flushed cheeks, Kussmaul breathing, soft eyeballs, dry mouth, and fruity odor on breath 
The skin was very cold, temperature 94 2° F 


Progress — ^TJrine showed four plus sugar, four plus acetone, and diacetic acid u 
subn was given at the rate of about 25 units an. hour Glucose cljsis uas given on admis 
Sion, 100 grams being instilled As the eljsis was not satisfactorily absorbed, a needle was 
put into the vein and a continuous saline infusion started uhich was alloued to run stca ly, 
administering 500 cc an hour until 44 liters had been absorbed By this ' 

and bps, which had been extremely dry, were somewhat moist and the pulse, which ha 
very weak and thready, had very markedly improved in quality The temperature, lowe , 
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had shot \i.rtKall> u\)\\ vrd troni 1) 1 J’ to 9‘> »>“ to 10:i <» h' Uniic sptiimciH t iktn at hourly 
intervals during the daj slioweil lOiitiiiuousU tour plus siigir, acetoiit, iinl dnoetic acid 
^t about 11 30 1 'I lior pulse liei iiiie Miiiiewlnt irrtgul ir, respirations e iteliing md hilting 
Unno specimen at tins time ehoued 'er\ in irkeil (liininution 111 leetone and diaectie acid 
with slight diimnutioii or sug ir l*itiint < \pired it Id >0 v il , Dneiiiber ■!, 1931 Autopsj 
was pertormed 

Diagnosis — Ui ibetes iiiellitus 

Coiiiplicatioiis — Veidosis, diibetie broiuliopiuiiiiioiii i (lieiiiorrli igie) 

Postmorti^m Exitmiiiatioii — Kidiiees L leli ueigbcd 110 gr mis The lapsules stripped 
readdj leaving a -11100111 -urfue llie -urtaee- presented an unusualh regular mass 
ot red strands which separated gravish areas of 0 1 cm in diamctor from one another On 
^cction, tho markings seemed regular but thev were verj distinct, there being a verj marked 
contrast between the grav areas iiid the injected ones Pelves and ureters were uninjeeted 



Chart L— Showing carhohjdrate protain and fat content of diet and units of InswUn after earW 

hospital admission eaen 


Microscopically, there was marked granular degeneration, presumably m part post 

mortem There was marked spotty congestion There was a small scar hke area of nncertain 
nature 

vcllm^'Ter" somewhat 

> llowish throughout The ducts were not grossly lecognized It weighed 100 grams 

Sections from the head and body showed so much postmortem change as to make their 
study useless That which probablv came from the tail was partially vLe^ei , 

pemohulaVtissue sh^o:" 

n i„ , 0 ™ ‘ ““ » «..ce 
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Microscopic ill^, tlio aepardte (jellouish) iiociulcs showed caseous dcgeueratiou in thcxr 
centers with peripheral hbrosia Tho picture was rather suggestive but not diagnostic of 
tuberculosis The pulp showed grcit postmortem change Ljmphocytcs were scanty except 
in the nialpighiau bodies 

Anatomio Diagnosis — Necrosis of pancreas, postmortem (diabetes mclbtus, trom clin 
ical history), chronic bronchopneunionii, hemorrhages under pericardium and yileura, pos 
sible old tubercles of spleen and kidney 

Bactenologw l<vidingt > — ^.Vcrobic and anierobic cultures ot blood from heart show B 
Welchu 

Prohahle Cause oj Death — Diabetes melUtus 

DISCUSSION 

Tlieie IS no doubt that m this case the sexeiity’ of the diabetes was in- 
ci eased by the constant dietai’y ludiscietious, lesiilting in the rejieated occui- 
lenee ot coma oi piotouud ketosis lu Chait I we hate eudeavoied to show 
giaphicall} the increasing insulin lequiieiiient oiei the seieu jeai peiiod of 
the patient’s lite The diet duimg this time changed tioui a high fat low 
caibohydiate diet, to a louei tat high caibohydiate diet, although neithei ot 
these constituents ot tlie diet i cached the leiels that aie being used today 
Until Octobei, 1929, the patient’s caibohydiate intake \aiied fioni 40 to 
60 gianis and the tat intake laiied tioui 100 to 150 giains The insulin dur- 
ing this peiiod lose steadily tioni 20 units a day to a peak of 50 units a day 
Duiing the neit peiiod, when the caibohydiate was laised until it finally 
leached a level ot 150 giams daily', the fat i\as kept at about 100 giains daily 
The insulin lequiiement lose fioni a total daily dose ot 60 units to a peak of 85 
units These diets lepieseut nhat the patient actually' was able to toleiate by 
the end of each peiiod ot hospitalization They weie nevei leally continued 
long enough for one to make any statement as to the comparative efl;ects of 
the two types of diet as the patient uevei adheied to hei diet when out of the 
hospital 

The degiee of dehy'diation that nas piesent on almost every admission 
IS borne out by the small mine volume as coinpaied to the laige flmd mtake 
The amounts of flmd letained on the last nine admissions vaiied fiom 2700 c c 
to 8300 c c On six of these last nine admission (Nos 13, 14, 16, 18, 19, 20) 
anmia was present and was only oieicome by the use of continuous intra- 
venous infusions Functional leual msufiiciency as a cause of death m dia- 
betic coma has been stiessed by Cobmn* The occuiieiice of anuiia was al- 
ways accompanied by a fall of blood piessuie When it was possible to laise 
this by infusions oi tiansfusions, mine excietion was lesumed, theie was an 
incieased excretion of acetone bodies and leeoveiy' took place In Cobum s 
cases death occmied in sixteen patients (18 pei cent) following renal shut- 
down 

The othei sti iking featuie m this case was the presence on each adnussion 
of vomiting, abdommal pain and tenderness This occuiied with the utmost 
lemilaiity' Joslm- has diawii attention to this complication of diabetic coma 
and considers it as a condition which may confuse the diagnosis Unfortu- 
nately, the leucocyte count is not much of an aid m difterentiating coma fiom 
an acute abdomen, as leukocytosis is usually piesent in coma Joslm ^ 
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The suipuMU- tluuii, lu the case ol tins patient, was that she Nsilhstoocl 
the suipi sin uiu.o, undoubteclly have sue- 

so mail} attacks ol coma But toi ins 

emuhed to the fust oi second attack 
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BLOOD REGENERATION IN DOGS AS INFLUENCED BY LIVER AND 

IRON PREPARATIONS^ 


Aaruuu E IilEiEu, Pii D , Rockford, Ii h 


THIS woik was undei taken to asceitam the blood legeneratmg propeities 
1 of two fractions of hoise-hvei extiact, one of which is known to be active 
in peinicious anemia and the othei (an aciueous extiact of whole liver) is 
presumed to be actne in secondary anemia on the basis of the work of Whipple 
and others ^ The eftectiveness of non in carious foims was also studied 

ilETHODS 

In Older to obtain comparable results, the experiments were performed 
on three litters of dogs, whose past liistor} was known and whose diet had 
been controlled since birth The expeiiments were divided into groups, a 
litter representing one group at a time When a litter was to be used over 
again, several months were allowed to elapse between the two tests In all 
the experiments, the animals were kept on a basal diet and in each group, 
one dog used as a control This diet was low in iron but permitted blood re- 
generation in about thirty-five days The constituents of the diet were white 
bread 73 gm , bran 5 gm , dried skim milk 20 gm , canned tomatoes 15 c c , 
eod liver oil 0 7 c c , yeast 1 gm , Osborne and j\Iendel’s salt mixture without 
iron 0 6 gm and horse fat 7 c e The dogs remained in excellent health and 
consumed their ration completely each day The substances to be investigated 
were mixed with the food 

Anemia was produced by bleeding The blood volumes were first deter- 
mined, then from one quarter to one-third of the total volume of blood was 
drawn each second or third day until the hemoglobin value fell between 30 
and -15 per cent It reciuiied few'er bleedings to produce anemia the second 
time, due probably to depletion ot iron reserve When the hemoglobin was 

, , 'From U)e Xaboratory of the Chappcl Foundation for Organo therapeutic Research Roch- 

ford lU Awwwjx 

R«cel\cil for publication October 17 1932 
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.tccuroi - '..•I ,i.o 

ami hi.nioglol)iu aeteniimatidUs wm »i " ' *’ niiiiutions and tlic s.une 

TheXccomet method .a. used .u> lumu.Udna ‘ ‘ 

a.sc,.ta.uhudmed In the Lhe-hum nuthod-* nas a.ed ‘ ^ f 

o au expunged in peiunlage, ID o‘» 1* 


meut The heiuo.loh.n xahux am -j—;;; b^t omit- 

100 ce bcin-j taken as the noimal .onneetion Ulood xolumc 

ted because then ate «t .,i Uountiee and Diouu^ 

determinations weie m idi tiKiiuntn, ilcidated 

bmsu>cJ Tl.« tot.,1 ol m »..s .akulatC 

from the blood \olume and hemo"l<)hiu deluminatKi *i t 

U1 of the hcmato-enetie suhstanees listed neie mixed with the 
*vu or nic nema ^ snbstantes ucie as 

complete ingestion was oht.iiiud m e 

follow s , , 

F.,pa,a„o» l-hn., aM.aU l>-a „u„l,.,Uo.s. Inc 

potenej in penucioHs aiumi.i. 'kncibail In llaliln, i-.in a 

imieuej lu peuu .<1 i.niescnts the aiitipeiiiiuoub anemia 

One cubic teiitimetei ot the extiaet lepusenis i 

\alue of 8 gm of whole Inei 

P«pa,«(..,i J-Au aqi.com c'l'cct ot lioise hio. ciopo.ated m vacno 
10 tliat one part ot eUiact lepieiente 4 pa.ti ot nl.ole liiei , tlni ii leteue 
to asLnei Extinct S No -1 1 

Fiepatatioii 5— An aqueous solution of tenons elilonde 

4-E.el.ty stains ot fei.ous chloiaile weie made np to 100 e e 
with water and filtered into 700 eo ot slyce.ol The leacfon ot this solu- 
tion IS decidedly acid 

Plena) atwn 5— The fifth piepaiation was made fiom the preceding fer- 
rous chloride solution m glyceiol (No 4) by tieating it with 10 per cent 
sodium hydroxide until a P„ of 6 8 was attained as judged by the indicator 
method, using bromtbymol blue as indicatoi This value does not repiesent 
the exact PH,°smce in an organic solvent the indieatoi method is subject to a 
correction About 20 c c of 10 pei cent sodium bydi oxide are leqmied for 
800 c e of the Solution 4 On dilution with water feiious hydi oxide precipi- 
tates The mixture is not highly stable and theiefoie was fleshly prepared 
each week and was kept m small coiked bottles 

P)epa)aUo)i 6 — Since it xvas found that serum, piesumably the serum 
proteins, stabilize the colloidal non present m Pieparation 5, a mixture was 
made of defibi mated blood and livei extract S 4 1 in equal parts The neu- 
tialized Mixture 5 togethei with alcohol and sugar solution was added m 
such a pioportion, that a thud aliquot portion was added The final mixture 
contained in 100 cc, 220 mg of iron element in fonn of Piepaiation 5 and 
141/k pel cent of alcohol The rationale of this pieparation has been discussed 
together with clinical lepoits by Richtei, Meyer and Legere = 

•I ivlsli to m> tlnnhs to Dr Eleenjem Unlvprsitj of XVlsconsln for supnljinir me 

with the crjstaUized hemln used for this standardization ^ ^ 
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RESULTS 

The findings aie sumiuaiized in Tables I to VI, which conipaie the hemo- 
globin legeneiation of contiol animals with the legeneiation which occuried 
when the test mateiials, in the stated dosage, weie added to the diet 

DISCUSSION 

The small numbei ot animals used ioi each substance, togethei with the 
difSculty of pioducing entiiely compaiable anemic states in the vaiious ani- 
mals, makes it difficult , to diaw nioie than tentative conclusions fiom these 
lesults The most significant lesult is the appaient supeiioritj'' of the neu- 
tialized glj ceiol'iion mixtiiie (Piepaiation 5) ovei othei foims of moiganic 
iron It is hardly necessaij'' to review the voluminous and discordant litera- 
ture, which deals mth the \aiious forms ot non in secondary anemia, or to 
point out that non, as it is usuallj'' admmisteied in small doses, is not highly 
eftective Whipple® has shown that beef-livei feedmg produces mai-imal re- 
generation of hemoglobin Whole hcei was not fed in oiii e\peiiments, but 
it IS significant that the neutiali/ed glyceiol-non pioduces legeneiation at 
about the same late as an aqueous extiact of nhole livei, and not much less 
than a whole liver aqueous extiaet combined with the neutialized iron It is 
difficult to CAplain this supenoiity The leason foi the use of the neutralized 
non was solely the avoidance of irritation of the stomach It may be some 
thmg like the "half masked non” of which Staikenstein' (1928) speaks, and 
which IS supposed to be partly colloidal hydroxide and paitly complex iron 
ions 

The tuple mixtine of hvei, blood, and non gave the results which might 
be expected , namely, a vei\ lapid leturn to noimal One might even anticipate 
that this mixtuie would piodiice hemoglobin legeneiation at a much more 
lapid rate than any form of non gnen alone Howecei, the supenoiity is not 
marked, indicating that in these animals the anemia is due piimaiily to an 
non deficiency An inteiestiug effect is noted in the animals m which liver 
fi action P 8 1 was used (autipeiincious anemia fi action) Here the forma- 
tion of stioma, as indicated by the led count, n as increased beyond the normal 
The appaient fmthei deci eased ability of the body to foim hemoglobin, as 
might be concluded fiora Test 3, was not confirmed in Tests 22 and 23 It 
shows, howevei, the inefficacy of this fraction in secoudaiy anemia vhen non 
IS missing From the low non content (only tiaces) of tins fraction, inoie 
could not be expected * 


SUJIMARA 

Experimental hemoiihagic anemia in dogs has been treated with the 
liver extract active in pemicious anemia, with an aqueous extract of whole 
livei and iron in vaiious forms The best results weie obtained with a neu- 
tiahzed solution of feirous ehloiide m glycerol, in which this non compound 
was combined with aqueous whole hvei extract and blood Purified liver ex- 
tract (fraction G, active in pernicious anemia) stimulated eiythropoieses but 
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lias uo fa\oiablc eimU oii tlic Iieinoglohui Ituni.ition Oui icstiUs indicate 
that iron, paitioul.uh m i ‘tolloulal toim ’ jilavs .m impoi t.iiit, li not <in 
c-saeutiiil role, in the ie',^( iiei.itnm «{ h<‘nio;'I«lnn in litinoi i Inif^ic sttondaiy 
anemia Althougli \se do not donbt that an aqueous oxtiaLt oi whole Inei 
luaj contain oi-'amo siibstaiites wliicli i)la\ a nunc oi less spccihc lole in the 
regeneration ot hemoglobin in sccondaiN anemia wt belies c that the eoppei 
andiron content oi aqueous whole Inei e\fiatfs an ol signiheant impoitaiiee 
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BLSMUTn IN THE TEEATMEXT OP SITHILIS^ 


II\.RU\ CeCKAIVX, MD, MlEWAlilvLC, Wjs 


T he evtensne iif>e of tins chu" ju the tieatmeut of sypJulit, dates fiom the 
woik ot 8a/cjdc and LeAaditi,* m 1021, but the evpeiieuee of the first few 
jeais A\as gained e\clnsn eIjMvnth Piench “iiateut” and “piopiietaiy" piepa- 
lations A\hich neie -veiy dneise m then composition E\cn now, at the end 
of 1932, theie is still so nineli to leain about bismuth that I oliez the following 
as lueielj a teiitatne statement of its status 

AIETIIOD OF IDAIIMSTK VTIOV 

This IS simple the ding is not cflectne uhen gneii bj' mouth, is veiy 
likelj to cause seieie leactioim and cncii death nhen given luti aA enoiisly, and 
theiefoie is admiuisteied safelj and nith good effect only intiainuscularly 
The 23iepaiation should be diaivii into the syiiuge tliiough a shoit thick 
needle Aihieli is then to be diseaided foi a longer and sleiideiei one ruth a 
clean lumen Insert the needle to point doiui and slightly in fiom a point in 
the iiinei pait of the uppei outei ciuadiant of the buttock After eaiefuHy 
asiJiiatiug (important') to be suie that the point is not in a blood lessel, in- 
ject slOAAly and finish Avith a bubble ot an to picAcnt diaiving some bismuth 
out toward the surface as the needle is withdrawn, which might latei cause a 
painful button ot induration Sometimes such buttons last foi a iveek oi 
moie 

SOIA’llLE IXD I^^SOLl'BLE FREPAK VTIOJSTS 

Eaily attempts to eompaie the absoibability of acpieous solutions of sol- 
uble salts and suspensions of insoluble salts in oils bj x-iaj studies of intia- 
museulaily injected comjiouuds, Aveie not successful, but the recent studies 
of mimeious mi estigatois (Hanzlik and dlehiteiis,^® Aon Oettingen/ Lomholt,^ 
and otheis) of the late of eACietion m the uiine and feces, coupled with ac- 
cumulating clinical e\peiienee, liaAc fixed the status of these two classes of 
pieiiaiations Aiuth leasonable ceitaiutA 

AA'ATER SOLUBLE SALTS 

These piepaiatious are more lapidB and more legulaily absorbed than 
the oilj^ suspensions, Ai^hich is both an adiantage and a disadi'antage advan- 
tageous, in that it enables quick results to be attained, so quick indeed that 
some obseiveis feel that bismuth is challenging the place of aisphenamuie in 
early sjphilis (see beloiv), disadAmiitageous, in that they must be adniiuis- 
teied tAviee oi thiice in the AAcek, and are thus made quite impiactieable foi 
routine clime use and eAen for office iiiactice except m unusual instances 

•From the Department of Phaimacolosj Alaiquette University 
Received for publication Ausust 24 1932 
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nl lo t-vuse .i tioublcuoiiii- 
Furthemoie, the.e ^r.uiwnt.igo,' on tbo olhu hnud, 

stonntitisU tbe> are piuhed too apu foHounnr tins, mjction-,, 

15 that there u no clan-ei ot unholun. suspension-, 

which hoHCNci, are much moic paint I pu-paiatioiis , the dosage 

The following aie pcih ips the Ins » t,,i one oi mou times attei 

i-nen IS tor a single conisc, which mac I 

aEintermibsion of one month , „i,tid close is OOl'i g'm (Vt 

a Bismuth sodium taituit, ( second dose and continued in two 

gram), which is doubled usualU with the 

or thiee doses weeklc foi si\ to tin we ^ , i -with mice doscs 

h Lbsmosol r>M?)-Admm.sUudnsnallc 

until twenty doses haco been gicen (5 gt ) >‘’ mjcctcd 

c Thio Bismol fN = 

twice weeklc foi a seucs ot twelcc to i acpicous solution but 

d lodoLsmilol-TIns i«cii.il.lti«.. >wt a.ssohed , 1 . ethjl. 

«. metaded hcic bc<,aii« d -oiH'iim a i • t„„,n»i,itcd a,U.mtn?a‘i 

ene gljcol aud lias £oi ad P'a"- da p i.,. , 1 , .. itei Ton iniectioiis of 2 c e 

and dlsadiantagcs of tl.c solutions of sa'<s in natoi 
each are gicen in about three cveevs 

SLSPt.S'SIONS ic> ot^ 

1 as and iiiegularlc absoibed than 

These prepaiatious arc ,,ell suited foi treatment of 

the solutions and prolonged absorption cveie regular m 

early syphilis as are the latte sjTihilis, but unfortunately dui- 

rate the adcantages w ould he of bismuth seems at times to be 

i„g a paisod of s ery of stomatitis of an explo- 

emptied into the circulation c^^^^ ^^^,ous causes much less pam than the 

sive type The in 3 ection none at all and the miections need 

injection of aqueous counteihalance’ these great adcantages 

he made only once a ^ f sterile abscesses of rather large 

there are the fo o^in injections hac e been stopped , 

XX^rn^^rop^d^TtC will spontaneously rupture, (h) though 
emtl mLT occurred with perhaps no greater frequency than in the use of 
irowW mercury, infarction following injection into an artery has been 
noted in a rat^ distressingly large number of instances there is immedi- 
ately great pain and nearly always ultimately gangrene and sloughing out of 
the affected area From the standpoint of clinic administration there is an- 
other senons disadcantage of the oily suspensions, as shown hj Cole, Hender- 
son et al (1931) = sjnngefuls taken Horn oily bismuth suspensions m hulk 
will contain very vanahle amounts of the metal, this objection does not of 
course apply m office practice where indicidual dose ampules are used 
The follocving are perhaps the best preparations 

a Mesio ol (N N E , 1032) — The initial dose of i/o c c is increased to 1 c c 
at the second dose and injected eight to tcvelce times at iiitercals of one cveek 
b Oho Bi-Roche (N lY E , 1932) —Weekly injections of 2 c c are gicen in 
a coui-se of tcc elc e to twenty 
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c Potassium Bismuth Taitiato (N N R , 1932 ) — This piepaiatiou is un- 
iortunately commeieiallj' available m a latliei contusing foim if used in 
bulk, 1 c c IS injected once (oi twice) 11061113 foi twenty-foiu (01 twelve) 
weeks, 01 , piefeiablj^, in the laigei but usua% well toleiated dose of 2 c c 
once weekly foi twelve weeks Theie is also aiailable an ampule containing 
this laigei dose, and anothei containing halt the amount 

d Tai t) o-Quiniohmc (NNR, 1932 ) — ^Bulk dosage of this dnig is pei- 
haps moie inexact than that ot the othei suspensions listed aboie The am- 
pule comniei ciallj' available contains 2 ec , one-half, 01 the entiie, content 
of such an ampule should be injected tniee a week foi six to ten weeks It 
IS claimed that this piepaiation is supeiioi in that its content of water sol- 
uble sodium potassium bismuthjd taitiate eftects eaily action, and the insol- 
uble bismuth iodide piolouged action, which has not j'^et been conclusively 
shown to be the case 

e Bismuth Sahcijlate (NNR, 1932 ) — One cubic centiinetei of the com- 
meicial suspension is usualli' given once each neek foi ten weeks 

LIPOSOLUBLE PREP IR ITIONS 

In the pieseuce ot eeitain lipoid soluble substances, such as lecithin, mat- 
tei may be satisfactonlv dispeised in media in which it is otherwise insoluble 
The fiist to make practical application of this fact to obtain optimal disper- 
sion of bismuth were Hermann and Nathan (1925),“ whose studies have been 
continued by manj’- othei ini estigators One of the clnef advantages urged 
m favor of these liposoluble preparations is that they become eftective, 
through rapid absorption, almost as cjuiekly as the water soluble salts, and 
that then absorption continues almost but not quite as long as that of the 
insoluble salts These claims seem to be borne out bj’’ careful excretron stud- 
ies The injections are, fuithennoie, relatiielv painless and rarely lead to 
induration Stomatitis probably occurs more often with these than with the 
water soluble preparations, but most of the cases aie not severe At the dedi- 
cation of the new Dermatological Chine in Stiasbouig, 111 July, 1930, the sub- 
ject of bismuth therapy in syphilis was discussed by many of the leading 
Continental syphilologists, and it was evident that the liposoluble prepara- 
tions are gaming favor in Em ope because of then dosage being more exact 
than that of the oily suspensions and because thej’’ do not cause the late ab- 
scesses of these latter, and also because the therapeutic lesrdts obtainable with 
them approach closely those obtained by the use of water soluble prepa- 
rations The greatest objection to their use is the necessity of injecting twice 
a week 

Perhaps the two best preparations available m this coinitiy, where expe- 
rience with them has not yet been verj^ extensive, are 

a Qumwlme (NNR, 1932) —Used 111 a dose of 1 to 2 c c twice weekh 
for twelve to fourteen injections 

1) Bismo-cijmol — Injected twice weeldj', in doses of 2 cc, for twelie to 
sixteen injections 
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LevN (1930)' tUvultd a soiios ol bb cases into two paits, il he ticated 
with laiioub biMiiuth picpaiations, 2) with iieoaisphen.iiuine With lipo 
soluble piepaiations he caused the disappeauinte o£ spiiochctcs fioia the 
chancre as iollows ni ioui da\s in 1 case, si\ da\s lu 11 cases, 8 diijs m 1 
case, and twehe dajs iiv 2 cases With a soluble piepaiatioa the disappcai- 
autewas accomplished in tliiec da\s in 1 case, si\ dajs in 9 cases, and eij'ht 
(lajs 111 1 ease ^Yltll lusoluble piipaiatioiis the lesults weic si\ dajs lu 
1 case, se\eu elacs in 1 easi‘, ci',;ht dajs in 1 ease, eleien to tw’ehc dajs in 
8 cases, and sixteen to seceiiteeii tlajs in 3 eases In the neoaisphenamiac- 
treated cases the same lesult was accomplished in one day in eight cases with 
a dose of 0 3 i and in two da\s in b eases, 2 patients lec^uiied a second 
injection of 0 45 gin In 9 cases he useel the ceij small dose of 0 15 gin neo- 
arsphenamine and accomplished the desiied lesult in one day in 3 cases, in 
the othei six the disappeaiance was completed on the thud day bj a dose of 
03 gin 

Of couise the total nuinbei of Lecj ’s cases is admittedlj small and the 
two groups are not of compaiable swe so that statistically the study has no 
\alue, but I think that the lesults may neceitheless be faiily looked upon as 
fixing the status of bismuth cei> high in the tieatment of primaiy syphilis 
but still below that ot the aisphenauiines That the ding can quite satisfac- 
toiily replace mercui-y has been many times shown, perhaps no moie conclu- 
sively than in LomholtV leport of seieial jeais ago He used neoaisphen- 
amme in a senes of five oi six injections to the total numbei of about eighteen 
neoarsphenamine injections and sixty of bismuth m a penod of about two 
years In 152 patients thus handled there weie no clinical i elapses during or 
after treatment, no births of childien with congenital syphilis, and only 2 posi- 
tive, 7 doubtful, and 143 negative blood Wassermanns at the end of the 
treatment Excellent results beyond doubt, but still there aie those who 
maintam (Cole, in Cleveland, Moore, in Baltimore, O’Leary, at The Mayo 
Glmic, Parran, in New York, Stokes, in Philadelphia, Wile, in Ann Arbor),® 
and rightly, I think, that the great service of bismuth in eaily syphilis is as 
adjunct to or alternate drug with mercurjq and not in displacing the older 
drug altogether The well-known syphilologists listed just above alternate 
the three drugs through a course as follows arsphenamine, bismuth, arsphen- 
amme, mercury, arsphenamine, bismuth, arsphenamine, mercuiy, and still 
feel that final judgment on the relative merits of the two heavy metals is pre- 
mature That the profession is virtually abandoning mercury m favor of 
bismuth in early syphilis on the basis of individual results rather than lono 
time statistical studies, seems to me most unfortimate ° 

A few men of great experience, particularly m Prance (Schwartz = Emery 
Rasis, ISIorm^o), are using bismnth to the exclusion of all other diuo-g m all 
stages of syphilis, but they are certainly m the minority 


BISMUTH IN- LATE OR TERTIARY SYPHILIS 

I„ this ubi^mto™ tjTie of syphilis there can be no doubt ot the -teat 
talue of bismuth in render, the use of the arsphenamines often unneeesi^‘ 
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that IS to say, since these cases can iioiv be attacked bj two metals, bismuth 
and meicuiy, as w^ell as the iodides, it seems the pait of ivisdom to many 
sj philologists to employ the moie daugeions and in many ways more objec- 
tionable aisenicals as little as possible Since steiilization is very difficult beie 
and bolding the disease in cheek is the most to be hoped foi, bismuth bad best 
be used foi all it is woitli, taking caie only, as Cole, ilooie, O’Leaiy et al ^ 
paiticnlaily stiess, to keep the dose modeiate in size Quite lemaikable re- 
sults aie sometimes obtained ^McCafteity and ^lacGiegoi'^ gace 16 injec- 
tions, then no tieatment foi a month then a blood Wasseimann, in 25 patients 
wdio weie asymptomatic with posituc blood but negatne spinal fluid, all of 
w'bom bad bad many couises of aiscnie and meiciii’j Results aftei tliiee full 
coui’ses of the bismiitb peicentage ot patients iinpioved as to "Wasseimann 
test, 64 7 (many lendeied entiieh negatne tiom 4-plus), peicentage un- 
changed, 22 9, peicentage ot leceisions attei second and tliiicl couises, 13 8 

nisMuan iv xeurosa pmias 

All the piepaiatioiis aie used and with such e\cellent lesults at times 
that enthusiasm inns high in favoi of displacing the aispbeiiamiues eutiieh 
by the new ding But the moie console atne sj'pliilologists beie again faeoi 
meiely adding the bismuth to the list of lemedies, aispbenamines, tiepai- 
samide moicuiy, iodides, Inpeipeietic measiuos, which compiise the aiiti- 
ueuiosypbilitie aimameutaiium ot todaj 

lodobismitol may peibaps liaee some special viitues among the piepa- 
rations, at least, Melutens and Pouppirt (1931),^- and Hauzlik, Mebitens 
et al (1932),- baee shown that it penetiates well into the biam ot expeii- 
meutal animals and that it also penetiates into the spinal fliucl in the bnniaii 
being much bettei than coutiol meicuie jnepaiations About 50 pei cent of 
then senes of 100 patients of the seeeial usual tepes of neuiosyiihilitics weie 
defiuitel} impioeed clinically and seiologieally attei one eeai's tieatment, 
although many w^eie in an acleanced stage and pioeed intiactable to othei 
antisyjihilitic medication The eailiei the tieatment was initiated, the moie 
satisfactoiy was the lesult 

BISMUTH IX COXGEXITVL SAPEULIS 

Unfoituuatelj , bismuth is being too often tiied to the exclusion of all 
othei diugs, as was also the case w^heu aispheuimine wms fiist intioduced 
Still, theie IS some wan ant foi this piactiee in the case of bismuth, ioi when 
intiaienous aisphenamine theiapy is Aeiy difficult oi impossible, and theie 
aie some othei leasons foi not using siilphaisphenamiue intiamuseulaily, 
then theie aie oulj^ meieuiy and bismuth to fall back upon And of the two, 
intiamusculai injections ot bismuth aie leiy much bettei home bj infants 
and young childien An evaluation of the diug that is certain to stand long 
cannot be made jet because no consideiable study appealed in the hteiatme 
befoie 1925, and even now the leports aie all upon small numbei-s of cases that 
have not been observ^ed long enough to deteimme just what the theiapy is 
going to accomplish idtimately Coppolmo's (1930)“ leport will seiwe to 
indicate methods and results Dose % e c of bismuth sahcylate to infants 
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BISnUTH rv VRSPHEVtMlXE-lKTOLERAN'T C.VSES 

Here ot com-oe the drug has nemendous ralue betake those pal.ents 
hare a fa. better ehance ot ba.ang the disease anested m them .T.lb b.smnth 
and mercurj than they formeilv had with meiuiiy alone 


THE TOXICITY OF BISMUTH 

One of the -reatest adcantages of this drug ocei both meicuiy and the 
aisphenammes is that, though the leactions of a toxic natiiie which accom- 
pany Its use are many and Aaned, they aie raiely seieie enough to necessitate 
an interruption of the treatment for longei than a few days The commonest 
of the symptoms is the appeaiance of a thin violaceous gray Ime on the gums, 
indicative of saturation Expel lence has taught that it is well to examine the 
urine of patients before beginning the treatment and to use the finclings as a 
ciuantitatue guide to the same Now and then during the couises the unne 
ecen of patients having no pieexisting nephritic distuihances will give evi- 
dence of a beginning toxic process in the kidneys, but this does not happen 
as often as w ith merenry peihaps and certainly onlj rarely fails to disappear 
with ad 3 ustment in dosage oi atter a slight pause in tieatment According to 
Heimann-Trosien (1928),^'' m most instances the kidneys accimre an inci eased 
tolerance foi the metal, but the fact is not established and is piobably open to 
considerable doubt (Taialrud, 1931) Very larelv indeed has a se%ere or 
long-lasting nephritis been repoited 
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The single otliei syniiitom ot a deleteiious natuie which is lelatively often 
noted (but not neaily so often as nith nieiciU 3 ) is stomatitis, it is usually of 
a mild sort and disappeais piomptlj upon adjustment of the tieatment sched- 
ule 01 dosage Of the local leactions upon injeetion I have alieady tieated 
aboAe Othei laie oeciuienees loss of ambition, asthenia, etc (bismuth 
“grippe”), heipes zostei, punmia hemorihagiea, agianulocj tosis, nitritoid 
ciises poljTieui itis, \aiious exanthemas and deiniatoses, diaiihea, jaundice, 
menstiual distui bailees, etc AVitli the moie seiious leaetious of bismuth ui- 
troduced intiavenouslj ne need not contein ouisehes, since the intioduction 
of the ding bj this loute is absoluteljr eontianidicated 


SUMMARl 


1 The watei soluble bismuth salts aie lapully and iaiilj legulailj ah- 
soibed but usually cause pain on injection and must be mjected too often to 
be ideally suited foi use in eitliei pm ate oi clinic practice 

2 The oily suspensions aie moie iiiegulailj and slonlj absoibed than 
the aqueous solutions and maj’’ cause embolism oi infaictiou oi be followed bj 
tioublesome abscesses, but they need be injected onlj' once a neek and the 
injections aie not usiullj veij painful Only the use of ludmdiial ampule 
piepaiations insures leliable dosage 

3 The absoiption of the liposoluble piepaiations begins almost as quickly 
as that of the aqueous solutions but pioceeds moie neailj’’ at the slower rate 
of the oily suspensions The injections aie relatively painless and larely 
leave sequellae, they must, howevei, be made as fiequently as nhen using 
aqueous solutions 

4 In eaily sjqihilis bismuth can appaientlj quite satisfactorily replace 
mercury but should not be exclusuelj^ so employed until long-time statistical 
studies have pioved its supeiioiity bejond doubt 

5 In late syphilis theie seems to be no doubt that bismuth, piopeily used 
with mercuij^ and the iodides, often makes the use of the ai’spheiiamines un- 
necessary, Wasseimann leveisal is sometimes accomplished in reiy stubborn 
latent cases 

6 In neui osj philis bismuth has pioved its right to be added to the list 
of eftective agents but not to usuip the place of any of the othei s 

7 In congenital sj^philis when used alone bismuth is of greater value than 
mercury alone but probably less valuable than the ai-sphenamines It some- 
times accomplishes Wasseimanu reversal where the other two drugs hare 
failed 

8 In ai’senic-intolei ant cases bismuth is of great value as an alternate 
drug with mercury 

9 The toxicity of bismuth is much lower than that of either the ais- 
phenamines or meicurj’’ 
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THE EFFECT OF NUTKITIONAL STATUS ON THE PHOSPHOEUS 
CONTEXT OP PKOTEIN OP TISSUE® 


0 Hugh FurLnEit,t MD, Eociilstlk, Mix.n 


I DESIRED to cleteunine auj altciatioii lu pliotjphoi us content that might 
occui m the pioteius of muscle and In’ei duiing changes m states of nuta- 
tion of animals, oi cluiing the development of metabolic diseases, with the 
hope that this might contiibute inioimation on the “lesene” piotein Tis- 
sues fiom animals lepieseiitmg difteient stages of nutiition weie fiist em- 
ployed, but because of the iDossibilit 3 of ludiiidiial laiiations in pliosphoius 
content of piotein, tissues veie obtained fiom the same animal at difteient 
stages of nutiitioii, or befoie and aftei the development of a disease The 
tissues weie obtained bj’’ an opeiative pioceduie Dogs and swine were 
studied, also the Ineis of foui human subjects weie analvzed, tliiee leprc- 
seuted difteient stages of nutiition and one was mj’xedematous 

This woik IS submitted to slioii that the phosphonis content of the pio- 
tein of muscle and livei of dogs, and of the Iner of human subjects, was 
gieatest in the emaciated subject that no changes of the pliosphoius content 
of pioteiu oeeuiied in the swine dm mg the development of eietinism, and 

that the content of the human livei was gieatei than that of the swine or dog 

s 

I 

LITERATURE 


Kossel found that the phosphonis content of piotein of the liveis of lean 
fowls was gieatei than that of obese fowls Kiugei found that the phos- 
phoius content of the Ineis of man and beeves was gieatei duimg the pie- 
natal peiiod Grund concluded that the peicentage of total pliosphoius was 
gieatei in the livei-s of emaciated dogs and fowls King stated that the phos- 
phorus content of piotein of dog’s muscle was increased cluiing fasting 
Francis and Tiowbiidge thought that the bleed and piefattemng diet might 
have something to do with the content of jiliosphoius found in the tissues of 
animals Thej' found that in law beef 75 pei cent of-tlie total pliosphoius was 
in 01 game foiin, that fats contained little phosphonis, that the flesh of thui 
animals contained moie watei -soluble phosiihonis than that of obese animals, 
that the peicentage decieased with mcieasing obesity, eien when consideied 
on a moistuie and fat-fiee basis, and that age was not a faetoi Gieenwald 
found a diminution of phosphonis output aftei paiathjuoideetomj'^ Sherman 
found that the phosphoius lequiiemeiit foi man of about 70 kg appealed to 
be about 0 88 gm a day Biuce stated that in the heriiug the phosphorus con- 
tent of the isolated piotein of the Iner was higher than that of the muscle 


• Vbstract of thesis submitted to the Pacult-v of tlie Graduate School of t'le Unh ersiU 
of Minnesota in partial fuiflllment of tlie requirements for tlie degree of of Science in 

sLgeo Work done in the Dl\islon of Expel iniental Surgerj and Pathologi 
Submitted tor publication September 15 1932 
tPellow in Surgerj The Majo Foundation 
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Calm aiul Bonat demoimti.ilod tli.il. the isolated piolom ol the Ineis oi eniati- 
ated dotr-, "uinea pi"-,, and lahhils contained a hi^dai ptitLiit.i^e ol phos 
plioivis than did the same piott m ot tlie lespettne obese animals 


MiTiioi) OK I HOC I Di nn 


All animals weie Kept m cages which weie pio\idid loi scpaiatc collec- 
tion o‘^teces and uiine, and tlicj had lice access to distilhd w.ilei Otiu i 
obsenations and aimhsts weie made ot the .uuinals aiul will he lepoitcd in 
anothei papei Paitial hcpatectoiiii, which consisted oi the icminal ot the 
left lateial lobe, was pcitoimed accoidiiig to the metiiod oi Maun and Gia- 
ham, and at the s.inu tunc the light adiliictoi longiis muscle was excised 
and used toi analysis, .it dc.ath, the middle lobe ot the Inci and the Ictt ad- 
duetoi longus muscles weie used All .inuiials weie opeiatcd on uudci cthci 
anesthesia and all weie killed hj letting blood undci etlin anesthesia 

Dog 1 was a well-nouiished ttin.ilc collit weighing 12 kg Dog 2 was a 
female niongiel that had been tasted thiiD d.i\ s, dining- which time it had 
lost 3 8 kg m weight Dog 3 was a temale collie that was obseiied tor 
eightj one dajs Its weight was giadiialli icduccd fiom 13 6 kg to 10 2 leg 
"here it lemamed stationaiy duinig the last twentj six dajs when the dog 
"as on a mamtenaiice diet Dog 4 wms a \eij obese female eolhe weighing 
16 4 kg at the time of opeiatioii It was fasted loitj'-toui dajs and weighed 
9‘i kg at the time of death Dog 5 was a temale collie that w^eiglied 10 6 k" 
at the time of opeiation Aftci ieco\ei-j fiom the opeiation, the dog was 
fed 400 gm dailj foi the fii-st twentj dajs, and 600 gm daily foi the last 
eleven dajs, of a mixtuie containing 44 pei cent lean hoise meat, 44 pei cent 
oiackei meal, 8 per cent laid, and 4 pei cent bone ash The dog attained a 
'v^eight of 14 4 kg at the time of death Dog 6 was an underweight monrad 
that weighed 8 8 kg when opeiated on, aftei lecoveiy it was fed lean hoise 
meat for six days until nitiogen equilibrium was established, then it wms 
tasted fom-teen days and killed , it weighed 6 kg 

The swme weie given shelled corn and wmtei Swine 1 wemhed 30 
pounds at the time of thyroidectomy It died forty-two dajs later after the 
cietmism Swme 2 weighed 75 pounds at the time of total 
yroidectomy, removal of a wedge-shaped piece of the liver, and excision of 
he right adductoi longus muscle It was killed sixty-two days later aftpr 

cretmism had developed tiajs later, after 

subjects which had been presented m thp 
Robertson Lnndqmst modification of Kaiserling's solution weie anal^ed 

w Ptessed between absoibent cloths to free it of hlool 

was then forced through screen wire (sixty meshes to the f 

separating the parenchyma, which was xeeW to thfeoTr P 
burtermilk, from the strom’a The fixed human IneXT etTl f 
particles by a nutmeg grater, the stroma remained behiL I T 
The mi^ele was freed of fat and fascia and was maceiatel^n 
apparatus Tlie protein of all tissue was isolated bP ^P ^ ^ 

tion of Jannej’s method The dried isolaterl nrr,t Green’s modifica- 

plioius accoiding to tPe method'TeLmSed''' 
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RESULTS 

The data m Table I suggested that the isolated pioteius of muscle and 
livei of emaciated dogs contained a highei content of phosphoius The pos- 
sibility of ludnidual vaiiatious nas eliminated in Dogs 4 and 5 uhen the 
same animal m one case lost n eight with an mciease in the peicentages of 
phosphoius in the isolated pioteins of muscle and luei, wheieas the convei-se 
occuiied in the animal that gained n eight Dog 6 showed no change in the 
piotem phosphoius cousideied despite a loss in weight It was emaciated 
at the beginning of the expeiiment and piobably had to li\e on its own bio- 
plasm as the “leseiie” piotem had alieadj’' been exhausted, an idea fuithei 
supported by the compaiatively high peicentage of phosphorus content of the 
pioteins at the beginning of the study 


T\ble I 


Doos Studied 


1 

DOG 

1 

1 

BREED 

IMTLVL 
\\ EIGHT 

KG 

FIN \h 
WEIGHT, 
KG 

CIKWQE 

OP 

WEIGHT, 

PER 

CEKT 

DV\S 

FED 

DV\S 

F\STED 

COM 

MENT 

PRO 

TEW 

PEGS 

PHO 

BUS,* 

PER 

CEKT 

CHANGE 

OP 

PH OS 

PHORUS 
PER CENT 

1 

Collie 

12 0 

12 0 ' 

1 

0 


m 

Verj 

obeve 

Muscle 

Liver 

0 099 

0 200 


2 

Short 

hair 

12 0 

8 2 

-31 06 



I nder 
w eight 

Muscle 

Liver 

fctSi 


3 

jCollie 

1 

13 0 

10 4 

-23 52 


B 

Uiukr 
w eight 

Muscle 

Liver 

Si 


4t 

jColhe 

1 

1 

16 4 

■ 

-42 7 


44 


Muscle 

Liver 

Muscle 

Liver 

0 094 

0 217 
0117 

0 437 

1 +23 9 
+83 6 

5t 

Colhe 

1 

10 0 

1 _ __ _ 

14 4 

+35 8 

1 

31 



Muscle 

Liver 

Muscle 

Liver 

■ 

- 66 
-13 6 

6$ 

Short 

hair 

■ 

00 

-31 8 

6 

15 


Muscle 
Liver 
Muscle 
Liv er 

0120 

0 312 

0 119 

0 310 

00 

00 


•Phosphorus content of isolated proteins uas greater in the underweight dogs 
tPhosphorus content protein of isolated muscle and liver increased 23 9 per cent and S3 fi 
per cent respectively when the dog had lost 42 7 per cent in weight 

tPhosphorus content of protein of isolated muscle and liver decreased 6 6 per cent and 13 6 
per cent respectively when Uie dog had gained 35 9 per cent in weight, 

{Phosphorus content of protein of Isolated muscle and liver remained constant despite loss 
of weight. 

Tvbde II 


SWINE 


2t 


SwixE Studied 



initial 

WEIGHT, LB 

INTERVAL, 

D\YS 

mi 

COMMENT 

FROTEIN 

PHOSPHORUS, 
PEE cent 


30 

47 

(died) 

30 

Cretin 

Muscle 

Liver 

0 134 

0 370 


75 

62 

(moribund) 

68 

Cretin 

Muscle 

Liver 

Muscle 

Liver 

0 100 

0 330 
0100 

0 325 


•Died forty-seven uays aiier luuii - “ ' V . , 

tDevelopment of cretinism caused no change In phosphorus content of isolated prot 
Swine was moribund when Ullled 
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TvuM III 
PVTILNTS STljDIhD 


PVTIENTS 

BODY 

NUTUITIOV 

w 1 loiiT OP sun 
JI.CT, LB 

ClUSbOl DbVTU 

l-UObl*UOIlUb,* 

1 PER CEVT 

1 

Poorlj nourished 

110 

Ureteral calculus 

0 401 

0 

Well nouiisbed 

1G5 

Ucmorrhdgo 

U 4^*10 

3 

Obese, graded 2 ' 

180 ! 

Skull injury 

0 395 

4 

Obese, graded 4 

200 

Mj xcdonia 

0 147 


•Phosphorus content of Lsotated protein of IKcr was tf'-ntest in most emaciated subjects 
in a m>xedematous subject it ■vnos intermediate 


Swine 1 and 2 (Table 11) did not lue on shelled coin and water after 
total thyioidectomy, althou';h uoiinal swine piospeied foi a peiiod of sixty 
days Calcium m the blood teas noiinal in eacJi case and ueciopsy revealed 
evidences of metabolic distuibance oul> 

The piotein phospboius content ot livcis ot human subjects (Table III) 
varied also according to the state ot nutiitioii, wntli the exception of that of 
the myxedematous subject which was lutei mediate The tact that myxedema 
is characterized by alteied protein metabolism probably accounted for this 
result 

susniAnv 

Phosphorus changes occuiied in the isolated proteins regardless of whether 
the state of nutntron had beerr produced acutely, as m the case of Dog 4, or 
had exrsted ehronrcally, as in human subjects The phosphorus content of 
protein was greater in the more emaciated subjects Avith but one exception which 
might probably be accounted for by the reserve protein, as suggested by 
Cahn and Bonat 

No changes in the content of phosphorus in the piotem occurred m the 
swine during the development of cretinism In case of human beings the 
hvers of the more emaciated subjects contained more phosphorus in the pro- 
tein with the exception ot the one that was myxedematous 

The changes as well as the percentages of protein phosphorus in the 
liver were greater than those of muscle at different levels of nutrition 

The variability in the phosphorus contents of different isolated proteins 
may account partly for the varying results given by different authors 
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INVESTIGATIOXb COXCEKXING THE EFFECT OF BLOOD 
TRANSFUSION ON THE HEART® 


I El-.ECTKOCARDIOGR.U'mC SfEDlES 


SiLiK H PoiAiEij, PhB, aid, Chvrles Shookhofp, aid, and 
D.VXICG IvORNBEuir, AID, Brooklyn, N Y 


I T IS uot ahtais sate to peiloiiu a blood tiaiishibioii on au indmdiial known 
to be suftetiug’ fioin caubac oi caidiotascalai disease In the peitomance 
ol about 3500 tiaustusious the uutei (P) lias noticed a mnubei ot leactions 
which seemed to be due to eaidiac ombauassment, all othei Imown causes 
having been eveluded Thiee illustiatue cases ot this tjpe aie cited briefly 

CisE 1 — L G, aged sr\t> se\eu, a case ot circinoma of the pancreas uith seierc 
jaundice deieloped bleeding trom a cliolecjstgastrostomj uouud A blood transtusion was 
ordered to replace the loss of blood and to impro\e her general condition Alter UaMug rc 
cened 450 ce of compatible blood, the patient became lerj font and feeble and requested 
that the transfusion be stopped Her request was granted but the patient lost consciousness, 
became cjanotic, doc eloped cloiin loiiviilsions and died within two minutes alter the onset of 
sjmptoms There was no postmortem examination 

CiSE 2 — II U, aged twehe, a case of actiie rheumatic endocarditis presented signs 
of decompensation and marked inemia A blood tr lusfusiou was requested be the attending 
physician to combat the anemia The child had received 200 c c of blood when she began 
to complain of numbness in the arm receiving the blood, became faint, and dee eloped marked 
cjanosis, au imperceptible pulse, and stertorous breathing The transfusion was stopped at 
once but the patient lost consciousness and showed signs suggestive of a cerebral accident 
She died wathin live minutes atter the onset of the symptoms A postmortem evammation 
was not permitted 

CiSE 3 — A woman, fifty years of age was in a condition bordering on shock follow 
ing the removal of huge fibroids of the uteius Her cardiac condition prior to operation was 
poor A blood transfusion was ordeied to improve her general cardioc ascular tone After 
haling received 400 c c of blood, the patient deieloped symptoms similar to those described 
in Case 2, but the progress of the saanptoms ceased with the cessation of the transfusion 
The patient eventually recovered but remained sen weak for seccral dajs 

^rom the Department of Patholosri Dr Max Leileier Diieetor am) the Division of 
Cardiolo^ Jewish Hospital of Brookljn 

Received for publication Septembei 23 1<)32 



I’OI V\l>, 11 \1 inill oi- Uloul) IU\N‘'1'V "'ION 111 MM 

In 110 ta-^L ut tills ■rioui) eoulil flie UMctioii lie asciilied to iiitomiiatible 
blood 01 othoi doiiioiistialilo oaiisL biiiti llu-u- was ciulmtc ol .‘Mstiii-' tai- 
diao patliolofTN m Uksi oasis \aiious o\|U'i iiiu iits ucio lUKlcitakoii to stiui} 
tlie eftects ot tiaiisliisioii, in ouli'i to doti i iiiim* it iiossiblo, tin* lolc plavocl 
0} the heal t in tlnse uaotions Tin* piismt iipoit dials uitli dt < tiotuidw 
graphic obsiioatioiis made In line dining .mil attei blood ti.inslusiotib pti- 
fomied on patients with iioinial and disease tl lie.iits bintt* no lecoids oL 
similar studies on the hiiiiiaii beiii*' could be toiiiid in the ataihible htei.itiue, 
the lesults ot this ln^ estimation weic considcicd to be ot butticient \tilue tor 
publication 



Pis 1 — (A) Traclns previous to removal of blood (B) Remoial of inn or nf ^ 
(C) Remoial of 200 c c of blood (B) Addition of 500 cc ot blood ' Note the 
Increase In the height ot the T-wa\es in Leads I and II and a decrease in heleht of ' 

In Lead III upon removal of blool Uso note return to orginal form of T-vvaves In all le^.? 
Upon addition of blood leads 


The casts weie duided into toui gioups, accoiding to the caidiae condi- 
tion ot the patient as determined clinically and by the electrotaidio*riaph 
bttoie tiansfusiou Gioup I consisted of patients with normal hearts 
Uionp II those with tluomc salvulai diseases, Gioup III, those with mi o’ 
caidial (Utteneiatiou and coionaiy diseases, and Group IV, those with acute 
and subacute endoeaiditis 


in each instance an eiectiocaidiogiapbic tracing was fiist obtained aftei 
winch the patient was piepaied foi the tiansfnsion No difficulties were en 
countcied m draping the patient oi keeping the field steiile foi the tiansfu 
Sion As the 1 ittei piocccded, the dectroeardiogranliic stmPoo . o. . ! 


lien » uiagu.g „,c p,nent oi keeping the field steiile foi the tiansfu 
AS the littei piocccded, the dectroeardiograpliic studies weie lesumec 
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and the numbei oi cubic centimeteib ot blood injected wab noted at ie>julai 
Intel valb dnnng’ the tiacnigs A bnal electioeaidiogiapbic lecoid was made 
soon attei the conijiletion oi the tiausiusion Tlie data collected in this studj 
have been tabulated in Table I 

A study oi the table tails to leieal an^ bujmfiiunt electioeaidiogiapbic 
changes which could he aseiibed to the eltects ot blood ti.insiusion in anj’ ot 
the cases studied 

Those ot Gioup I (noiiual hcaits) tailed to show any changes, eithei 
diiimg 01 attei the blood transfusion 

In Gioup II (chiouic caidioialvulai diseases), one case (Xo 1) showed 
a change toward light axis deiiation This change, howeiei, iiiaj haie been 
caused by a shift in the position ot the patient, a ciicumstauce which tic- 
ejuenth cannot be aioided duiiiig the piepaiation ot the patient toi tianstu- 
sion It IS also uotewoithi that in Case .1 the patient complained ot maiked 
piecoidial oppiession, jet the tiacing tailed to icneal auj changes 

111 Gionp III (coionaii scleiosis and nijocaidial degeneiation), theie was 
a change tow'aid light axis deiiation in two instances Moie inteiesting ob- 
senatioiis, how'cvei, weic made in two othei cases ot this gioup Case 4, 
w'hich showed lentiiculai e\tiasj stoics in the pietianstusion tiacing duiing 
the tianstusion showed the piesence ot auiiculai extiasj stoles which dis- 
apptaied attei the completion ot the tianstusion .Since a lepeated studj ot 
this case was not possible, an explanation ot this obseivation cannot be ot- 
teied In Case 11 200 c c ot blood was fust lemoied dining which time an 
tlectiocaidiogiaphic tiacing was made This tracing showed a change in the 
T-w’aie whicli tended to letuin to the pier ions condition on leplacemeut ot 
500 c c ot blood (see Figr 1) Appaientlj the lemoial ot blood caused this 
change Fiiithei studies aie now being made tiom electiocaidiogiaphic trac- 
ings on donois dnnng tiaiistusions to confirm this observation 

The cases it Group IV (acute and subacute endocarditis) show'Cd no 
elcctiocaidiogiaphic changes wliatecei 

COXCL0SIOXS 

Electiocaidiogiaphic studies thiow' little light on the changes in the 
heart dining blood tianstusion, even though there is definite cluneal as well 
as electiocaidiogiaphic evidence of existmg heait disease In one case theie 
were definite anginal sjmptoms dunng the tiansfusion with no changes in the 
electiocaidiogiaphic tiacing Othei means than the eleetiocaidiogiaph must 
be sought as an aid to deteinnne the efltects of tiansfusion on a diseased 
caidiovaseiilai system 
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RitiunD AsiniAN, Pii , J5 I DlImuiikao D , Edoaii IIuUj, MD 
VND DoiiOTin Di(v\\l, B S, A^lw Oiu.evns, La 


T A' VIEW ot the gieatci mculcncc ot coioiiaij tluombosis in the nliite lace 
* than in tlie negio, and ot tlie leceiit inteitst m laige Q waves in Lead III 
of the clectiocaidio'fiam as cMdcnce ot toionai^ otcliision, v,c thought it 
nould be north nlnlt to coinpaic the incidence of tlie Q waAe in the two 
laces Accoidingl^ eici}' example ot the laige Q wa\e was lemo^ed fiom oui 
files and the whole gioup, 212 m all, was studied In making oui selection 
the cnteiia gneii b3’ Pardee were adhered to Only those Q waves were 
chosen whose amplitude amounted to 25 pei cent oi moie of the amplitude ot 
the highest R nave of the three leads, and the elect! ocardiogiams of right 
axis deviation nith deep 8 m Lead I neie excluded In eier}- case, also an 
upwaid excursion, R, followed the Q 

The frequent occunence of the laige in coioiiai^^ tluombosis was first 
noted by Paidee (1924),^ and nas studied in moie detail by Levine (1930) - 
ilore lecently papers dealing with this sign have been mitten by Pardee,^ by 
'Willius,^ by Peniehel and Kugell,- and by Edeiken and Wolferth ' Pardee 
and 'Willius weie primarily interested m the incidence of cardiac pain and 
artenoselerotic heart disease among the gioup of patients with the Q wave 
while Peniehel and Kugell presented evidence from pathologic studies that 
the Q wave is associated mth disease of the interventiicular septum particu- 
larly the lower and postenor portion In Pardee’s series of 'patients 
W per cent presented the anginal sjndrome, in Willius’ senes, 38 3 per cent 
may be stated at this point, that the incidence of cardiac pain m our senes 
m white patients, falls between these tno figures, namely, 47 per cent or if 

' mioT m calculation the small niimbei m whom our records are 

questionable regarding pain, 54 per cent 

The Incidence of Laicje Q, Among Whites and Negioes-Th^ electroc.r 
diogramst in oui files uhich fulfilled the enter la -iven by Parde! tZ T,' 

tTheso publication Sept 23 1922 

HLrrnnnn ^^^s^l?reclnr" of ibout •six 

oirector of the Ho-irt Station ^ ‘ho majoritj while Hr George 
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Of the 212 large Q waves lu Lead HI, 160 w^eie obtained fiom white and 
52 from coloied patients The incidence among the white and colored gioups 
IS theiefoie, 4 2 and 2 4 pei cent, lespectiveh It, liow ei ei, ive exclude all exam- 
ples of large Q wave found in patients in whom no diagnosis ot caidiae disease 
could be made, and also exclude this gioup fiom the total numbei of patients, 
the meidenee in the white and negio groups becomes 4 9 and 2 5 per cent le- 
spectively The leason fox this change is that many moie white than coloied 
patients eiitezed the Heait Station without tianlc eiilence of heart disease It 
can be stated, theiefoie, that the incidence ot laige Q wares in Lead III of the 
electiocaidiogiam is twice as gieat among white as among coloied patients 
with caidiac disease Looking at the same fact in a diifeient way, although 
well over a thud, 36 pei cent, ot all patients weie uegioes, they eontiibute 
but 245 pel cent, le, less than a fouith, ot all the huge Q w'ares This 
diJierenee would be moie stiiking if all cases without definite heait disease 
wmie excluded 

The leasou toi this lacial difteiente is piobabh to be found in the gieater 
incidence of eoionair aiteij' disease in the white lace, a diffeieuce W'hich 
cannot be wdiolly explained on the assumption that negioes, m geneial, do 
not live long enough to develop eoiouaiT scleiosis This is indicated by the 
following The areiage age ot all white patients admitted to the Heart Sta- 
tion was about 42 yeais, 57 pei cent ot whom w^eie 40 oi above, and 41 per 
cent, 50 yeare or orei The aveiage age of the negio patients was 41 yeais, 
57 pel cent of whom w^eie 40 oi ovei, and 32 5 pei cent, 50 oi abort In eon- 
tiast to this small difteieuee, the aveiage age of the ivhite patients in the 
laige Qj gioup was 54, of the negioes 41 5 Wo mteipiet this to mean that 
those factors, othei than coionair disease, which tend to piodiice a laige Q 
wave maj^ opeiate at an eailiei age, while coionaiy disease, rvhich is respon- 
sible foi the majority of the laige Q wares in rvliites, is found most fre- 
quently at ages beyond 50 Faetois othei than coionaiy disease which tend 
to produce large Q waves rveie in the iiuuoiitj among the white patients, 
but in the majoiitj^ among the uegioes 

The Etiologic Factois Responsible foi the Laige Q TTaie — Even mtliout 
lesoiting to moie involred statistics, it is appaient that eoiouary thiombosis, 
and the analogous pathologic changes which occui in ceitam cases of angma 
peetoiis aie the most important single cause in the pioduction of the large Q 
rvave in Lead HI Among the 120 white males rvith the Q rvave, no fewer 
than 24 presented a typical clinical picture of coionaiy thiombosis, but only 
1 among the 40 white females In contiast rvith this, onlj 2 of the 52 negioes 
in this group, both of rvhom weie females, gave a histoiy even slightly sug- 
gestive of coionaiy thiombosis The incidence of the various etiologie fac- 
tois in the pioduction of heart disease in the white and negio patients seen in 
the Heart Station is given m Table I It is, of couise, recognized that no 
definite separation can be made of arteiioscleiotic and hypertensive heart dis- 
ease All patients rvith systolic and diastolic hypei tension are here classed as 
hrmertensive The artenosclei otic group includes those without diastolic hy- 
pertension The areiage ages of oui hj'peitensir e patients weie as follows 
rvhite males 56 5 , white females 51 , coloied males 51 , colored females 47 In 
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MCM ot this iau.ll (lilleitutc in the «l deu-Iopnieiit of caidiao luiitoius 
m li} pel tension (and piohibU m onset ot the tomlition), it is piohahle that 
mam, if not most, oi the hipeitensne white males li.id also some dej'iee ot 
eoroiwn sJeiosis whiU in the toloud iemales the leieisc is piobahh tuie 


Tuiti t 


1 

CTlOLOOl 1 

in VUT STlTION 
lOICI VTIOX 

I VKCCQ, 

CONTKOL ffUOUr 

I!ITh 

toinuEO 

u jiirt. 

COl OULD 

U UlTJr 

coix)nEi) 

Arteriosclerotic 

ib 'i 

131 

40 2 

11 j 

19 5 

11'. 

Hypertensive 

Syphilitic 
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S 7 

23 G 

31 !• 

2') 0 
b ') 

JS 8 
2SS 

19 1 

83 

2*. 0 

32 7 

Uhoumatic 

12 7 

08 

1 1 

7 7 

09 

0 0 

Hj-pertliyroid 

2 1 

23 

0 1) 

19 

12 

38 

Other, Including Unknown 

Its 

S5 

/ ) 


/ D 

j h 

Xo Definite Tlcirt Disease 

2i S 

SG 

10 0 

o S 

10 9 

11 o 


•We arc Indebted to Di Herrmann for the criticism that the criteria upon which a 
diagnosis of sjphllltic aoitltls was based were often In idefiu ite particular!} in the netro 
In a considerable percentage ot this group In spite of a posltKc %Vassennann reaction or 
historj ot sjphilttlc Infection tocetber with other suggesthe signs the true diagnosis Was 
probabl} arteriosclerotic heart disease ratlicr Uiati s}philltle This gioup does not include 
hiptrtensions however ev.n when th> re vas al-o a strong presumption of assoclaleil S)phllitic 
vascular disc ist 


Foi compauson with these data the incidence of the taiious etiologic lac- 
tors among white and toloud patients whose clectiocaidiogiams piesented 
large Q waves m Lead III is also shown in the table A compauson of the 
first and second paits of the table bnngs out the tact that aiteuosclerotic- 
hypeitensne heait disease although constituting 415 pel cent of all w'lnte 
admissions to the Heait btatiou, supplietl 71 2 pei cent ot all the large Q 
waves in the whites, while among negioes the eonespondmg figures aie 37 5 
per cent and 42 3 pei cent In white patients, sjphihtic heait disease con- 
tributes less than its quota ot Q waves, and the same is tiue to a more stukmg 
degree of iheumatic heait disease and othei conditions, including those m 
whom a single examination levealed no definite evidence of heart disease 
(vide inf) a, Q, with no heait disease) la negio patients the peicentages aie 
less reliable because of the relativ eh small numbei ot cases It appears, how'- 
ever, that the arteiioscleiotic-hj-peitensn e gioup contiihutes slightly more 
and the syphilitic group somewhat less than then due piopoitions of Q wmves 
In view of the fact that the aceiage age of the patients with large Q 
waves IS greater than that of patients as a w'hole, we felt that the control 
figures W6 have piesented fall short of proving that there is any neeessarj- 
connection between ai teiiosclerotie heart disease and incidence of the Q wave 
smee another group of the same age, but without the Q wave, might show 
the same incidence of that etiologie factoi Accordingly wm' selected 212 
cards at landom, matching every patient in the Q waie gioup with another 
patient of the same age (usually of identical age, but always within a year 
or two), sex and coloi, but without the Q wa\e This control series there- 
tore IS of the same sex, eoloi, and aierage age as the Q wave group ’ In the 
last line of the table w e give the etiologic factors involved It will be noted 

falls to 08 7 per cent m the white contiol group, while eceiy other etiolo^m 
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factoi lu tbe contiol iibes in peiceutage, notably, tbt diagnobis ot no demon- 
stiable beait disease Tbe ineiease m tbe sj'pbilitic gioup is not "leat By 
such a coinpaiisou i\e again deinoustiatc tbe iinpoitauee ot aiteiioscleiotic 
beait disease as the duet factoi in tlie piodiietiou of the laige Q i\aie in 
Lead III 

Incidence in the Latge Gioiip of Othciiiii,L Xunnal Elcctiocaidiogianis 
— ^In "Willius’ 300 electiocaidiogiains evbibitiiig the huge Q ivave m Lead 
in, tbe Q iiave iias legaided b\ bun as tbe onh significant electiocaidio- 
giapbic teatiiie in 198 eases (66 pei cent) He says "Theietoie, tbe ab- 
noiniality may be looked on as being an additional diagnostic sign that niaj 
be of leliable significance i\ben tbe electiocaidiogiaiu is otbeiwise unal- 
teied We agiee with this statement and also Mitb tbe conclusion of 
Peniebel and Kugell uaiiieh, that often, attei tbe infaicted niyoeaidiiun 
has healed tbe Q may be tbe onh cMdence ot past tbiouibosis Ilowever, in 
oui senes ot 212 eleetioeaidiogiains with the Q waie i\e toimd definite elec- 
tiocaidiogiapbic eMdence of inyocaidial disease in tbe majonti Ot tbe ICO 
electrocaidiogiams of white patients, 34 3 pei cent ueie normal, evcept for 
the presence of tbe Q, ot tbe negio patients, 23 1 pei cent 

The Incidence of Caidim Pam among patients whose electiocaidiogiams 
leveal tbe large Q ware also seices to empbasue tbe contrast betiveen tbe 
races, and in tbe ivbite race, between tbe se\es Tbe incidence ot pain 
was as follows 

White males pain 64 oi 53 3 pei cent , no pain 40 oi 33 3 pei cent , doubt- 
ful 15 01 12 5 per cent 

White females pain 11 oi 27 5 pei cent , no pain 22 oi 55 pei cent , doubt- 
ful 7 01 17 5 per cent 

Colored males pain 4 oi 19 pei cent, no pain 16 oi 76 pei cent, doubt- 
ful 1 01 5 pel cent 

Colored females pain 9 oi 29 pei tent , no paui 14 oi 45 pei cent, doubt- 
ful S 01 26 pel cent 

The incidence of pain among the white males, tbeiefoie, was niiieh 
greater than in any other gioup White females show more pain than tbe 
negio group as a whole Tbe difteiente iii pain between negio males and 
females is probably not significant, unless it, and tbe excess of large Q waves 
among tbe colored females, reflects tbe gieatei incidence among them of hy- 
pertensive heart disease That tbe colored female exhibits a bigbei piopoi- 
tion of bypei tensile beait disease than tbe colored male is shown by Schwab 
and Schulze,® a finding we can confiim 

Oui records show' \ei*j conclusiveh that tbe incidence of caidiac pain 
among white patients as a w'bole (19 8 per emt) is much less than among 
this Q ware gioup But obviously a tiue eompaiisou must be with auothei 
"loup of tbe same aieiage age, sex, and coloi The followaug figures aie 
fiom tbe control group of 212 patients aliead^ mentioned 

White males pain 36 oi 30 per cent , no pain 68 oi 57 pei cent , doubt- 
ful 16 cases oi 13 per cent 

White females pain 8 or 20 pei cent , no pain 22 oi 55 pei cent , doubt- 
ful 10 cases oi 25 per cent 
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group and the absente ol ani sigiiilitaiit dilleitntc toi t i. '* 

toloi classes Prob ibh . sullieienth hi},', v nts ol lum., uoi.l.l bui.-,' ont 
a slight diltertnce, .it least imong tin ub.t. l.niaks 

The luudoite of Jdxji hin>«y Pntunt, W ith \o lUultiu, of 11 cm I 
Disease— Ym this stmh I'lO oIllIi otai diog.an.s uc.c chostii ot pui-soi.s is hose 
electiocauliogi.iius sseit t.iken .is uotni.il coiitiols oi ot p.itit nts \\ lost le.uts 
svere defmiteh regaulcd as .. 01 .....I ENtlnde.l t.o.u this gioi.p ait thost ssho 

are entered in oui ictoids .is t.is.s ss.th no definite lieait distsist ’ Ma.is^ 

of this latter dassifieation ssoiild noss b. diaguostd “possible lieait disease, 
or “potential heart disease ” Ot this gionp ot 150 noi noils, o.iK 1, 01 2 pti 
cent, piesented the l.aigt Q ssast Ot tins,- 1, liouesci, tsso sse.t not Upital 
andsseie baiely intliided on the basis ot the tiiteiia Paidee riiese 

Q ssases, although deep, sscic iKinoii <ind Ltad 1 piesented a wtll-niaiktd b 
ss'as e "We ate inclined to agiec ssith othei authois that tculc^ sselkniaikcd Q 
ssases m Lead III, aie neaih alssass (sidtntc ot iiisotaidial disease 

The Incidence of Q:, Amoiuj Patients With Caidiac Pfim— Among 101 
srlute males snth cardiac pain, the incidence ot the l.irge Q s\ as e ss as 16 pti 
cent, among 61 ssdiite females, 10 pei tent, among 4S eoloied males, 6 pei 
cent, and among 41 coloitd females, 2 5 pei cent These figuies aie sufficient 
to prose that the incidence of the large Q ssase is much gieatei among white 
patients svith cardiac pain than among taidiac p.itients in gtneial 

The Incidence of Amoncj Patients With a Definite Clinical Diagnosis of 
Coionaiij Thionibosis — Sixty clear cases sseie selected at landom Ot these 23, 
or 38 per cent, exhibited the large Q ssave in Lead III 

Is the Significance of the Latge Q Waie Identical With That of Othei Eii- 
dences of Defective Inti aventi icidai Conduction^ The ssoik of Pemchel and 
Kugell brought out most clearly that the large Q ss as e m Lead III is a conse- 
quence of damage oi the inters entriculai septum, and as such, is esndenee ot 
defectis'e intrasmntricular conduction ilas' it not be true, therefore, that 
any picture of defective intras entncular conduction, such as is indicated by 
marked sluinng and notching of the QRS group, is equallj good evidence ot 
coronary thrombosis'^ In order to test this point sse chose 112 electiocardio- 
grams of svhite patients and 95 electrocardiograms of colored patients svhich 
exhibited conspicuous slurring and notching or else the classical picture ot 
bundle-branch block Of the 112 white patients, 23 per cent gase a definite 
history of pain, 20 per cent ss ere classed as doubtful, sshile 57 per cent had 
had no pain The coiiespondmg percentages in the negro group ssere 28 17 
and 55 per cent, lespeetisely Theie is no significant diflerence We mas' 
conclude, therefoie, that the Q ssase is of rather special significance It is 
much more than slurring, notching or bundle-bianch block" likelj to mean 
coronars- thrombosis 01 angina pectons Purtheimore, the abose figures for 
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white dud coloied, 112 and 95, aie piopoidioual to the iiieideuce o± deiective 
mtiaveutiiculai conduction in the two laces The negio (i\ith due allowance 
foi the inclusion of moie noinials and ehildien among the elect! ocaidiograms 
of ou! white patients) has even moie than his due piopoition of this type of 
abuoiinal eleetioeaidiogiam This is in contiast to the situation nith lespect 
to the Q vave Syphilitic and hjpeitensne heait disease aie the piime pio- 
duceis of defective lutiaventnculai conduction in the coloied, aiteiioscleiotic 
and hypei tensile in the white lace in New Oilcans 

SUMMARY 

1 In the electioeaidiogiams taken on 5960 patients admitted to the Heart 
Station of the Chanty Hospital, the incidence of a laige Q wave in Lead HI 
was twice as gieat among white as among ncgio patients with heart disease 

2 Although the aveiage ages of ivhite and coloied patients admitted to 
the Heart Station iveie appiovimately the same (42 and 41 jeais, lespec- 
tively), the aveiage age of the white patients in the Qj gionp was significantly 
gieater than that of the negio patients (54 and 41 5 3 eai-s, lespectnely) 

3 Arteiioscleiotie-hyperteusiie licait disease constituted 415 pei cent 
of all white admissions to the Heait Station, but supplied 72 pei cent of all 
the laige Q waves in this lace Othei etiologic tj’’pes of heait disease con- 
tiibuted less than then due quota of Q waves in -nhite patients Among negio 
patients aitenoscleiotie-hjiiei tensive heart disease supplied but slightlj' moie 
than its due quota of laige Q waves 

4 In a contiol gioiip of lecoids, each patient in the Qj gioup being 
matched Mitli anothei of the same age, sex, and lace, but vhose eleetiocaidio- 
giam did not pieseut a large Q,, the incidence of aiteiioscleiotic-hypei tensive 
heart disease was significantly less among the vhite patients (58 7 pei cent) 
and slightlj less among the negio patients than in the Q, gionp 

5 The incidence of eaidiac pain was significantlj' gieater among white 
males in the gioup than in the contiol gionp, but this dilieience did not 
obtain in the othei sex and eoloi classes 

6 Among 150 electiocardiogiams taken on peisons nhose heaits weie 
legal ded as noimal oifij^ one shoived a typical wide welLmaiked Q waie in 
Lead IH 

7 In oui lecoids the incidence of a laige was much gieatei in white 
patients with caidiae pain than among patients with heait disease in geneial 

8 Of 60 eases of eoionaiy thiombosis 38 per cent exhibited the laige 

9 Among a gionp of patients whose electioeaidiogiams showed nell- 
maiked evidence of defectne intiaAmutiiculai conduction but no Q 3 , the in- 
cidence of caidiac pain m the white lace was only half as gieat as m the 
"loiip, but in the negio laee theie was no significant difteience in the two 

gi oups 

10 Of the electioeaidiogiams exhibiting- tlie laige Qs, appi oximately a 
thud of those fiom white patients and a fourth of those fiom negio patients 
weie otherwise normal 
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COM l.t NlONb 

1 Arteriosclerotu he iit (ll^^‘,lSl is tlu* chu“l but not tiic only liictoi in the 

production ot hut'e Q in Lend III ol the elcctioctiidiogiain 

2 The much piieatei inculence oi l.irtre Q s\ii\es m Lead III m the white 
than lu the negro riec is pioh.ihh due to the gientci pie\ideiicc of arteno- 
sclerotic (toiouarj) disease in the white lace 

3 Othei factois than coionai\ dise.isi , whicli may opciatc at an cailier 
age, produce a large portion of the huge Q wums in negioes, wdiile coronary 
disease is responsible foi the majority ot huge Q wa\es in the wdute race 

•i In white patients, espcciallj white males, a laige Qj, much inoie than 
other electrocardiogiaphit e\idenee ot defectue intia\cntiicnlar conduction, 
IS hkely to signify angina pectoris oi coionaij thrombosis 

0 We agiec with othei aiithois that w'lde, well-maiked Q waves in Lead 
m are neaily alwajs cMdence of mjocaidial disease 
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COilPARATIYE VALUE OP THE INTRADERJLVL AND OPHTHALMIU 
TESTS FOR SENSITIVENESS TO HORSE SERUH’^t 


Louis Tlit, MD, Phil ioei phi P v 


T he fieqiienci and se\eiitj ot bcium leattioiis ha\e ineieased comideiablj 
dining the past decade This is attiibiitable paith to the nioie ividespiead 
emploi nieiit of immmie seia, but moie likeli to the neeessitv ±oi the admmistia- 
tiou of such sciiiin into mduidiials sensitized to hoise stiiim by pievious in- 
3 ectioii of eitliei imraiine soia oi, in the ease oi childien, toMii-antitoMn nu\tiues 
In 1929 Goidoii and Ciesnell,^ in a thoiough dinieal stiidi of this pioblem, 
showed that in a gioup ot 556 gning a histoii ot pieMons tOMn-antito-uu im 
muiuzation, the incidence of seiiini leactions attoi subsequent tlieiapciitic seiiua 
injection uas 741 pei cent, nheieas, in a gioup oi 151 nitli a histoiy of having 
lecened theiapeutic seiuni onh, the uicidenee nas 43 pei cent, uliile of 1750 
m a contiol gioup uho had ue\ei leceued ani foim ot seium, the incidence uas 
16 pel cent Thej also found that leactions iiom theiapeutic seium given aftei 
toxin-antitoxm immunization ueie gcneialh nioie seieie and included moic im- 
mediate types of leactions than oecuiied in eitliei the contiol gioup oi in the 
group with a lustoiy of pieiious theiapeutic seium adnuiiistiation These ob- 
seiwations fulh eoiioboiate nn own evpeiicnce as sunimaiized in a clinical and 
laboiatoiy study of seium sensitiieness- attei to\iu-autito\in published m the 
Maieh issue of the Jaunial of Alleigy in which in siimmaij it was ioiind that 
hoise seium containing toxin antitoxin mixtuies definitelj sensitized 27 9 pei 
cent of ehildien to horse seium, that this sensitiveness is not limited to the slan 
alone but involves othei tissues as weU, that it is influenced bj alleigic piedis- 
position and finally, that leinjcctioii of immune seia contaimng laigei amounts 
of hoise seium into such nidiiiduals mai be pioductne of quite seieie seium 
leactions 

Because of these facts, it seems quite impoitant and highly adiusable to 
employ a means of preliniinaij testing wdiich will pick out, if possible, those 
cases in which serum leactious aie moie likely to occui and in which special 
care should be taken in the administiation Up until leeentL, in addition to an 
inquiry into the histoi*j foi eiudence ot alleigj' eithei in the patient oi lus fam- 
iL the test most frequently used consisted in the intiadeiraal injection of a 
small amount of the immune seium oi of noimal hoi-se seium eithei concentiated 
01 diluted A positiie leaetion indicated bi an ineiease in the size of a wlieal 
to^ethei with a suiiounding aiea of lediiess oi eiwUhema, was coiisideied evi- 
dence of seium seiisitn eiiess and the seium eithei withlicld oi given ivith gieat 
caic It has been thought by some woikei's, paiticulaily bj Paik^ and lus co- 
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tint the bkin ^^ab too bciibitno and ,,sult o£ a coiu- 

liobbilile leactioii to soium mjn ions hoisc seiuin, eoncludcd 

paiatuebtiuh ol the intia.leima am 1 ^ oi.hthaliuic test, altlioutth Icsb 
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bkin tcbt , . .11 althoimh m the cases in 
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bcceie and inoic ficciiunt, ne\(i c s , spaced adminibtiation of 

test nas ne.atne nid the \:::t:u " P^nni, appaiently 

the bciuni, seium uactions ot ‘ , . 1 , 1 ^ leactoi-s Ncveithelesb, 

.hat .he o„l,.l.alm,t tfs. d-d -I “ ^ ‘ l‘.l adopted l.y ,na„> 
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phjsiciaiis and is ncintr <iu\iscu . . o 

scs,.,,,.! .„.cst.sa..o,.s ... c„,.ncc- 

Dm,„s t1.a past ' „! to,„p.,.„.l! the ophthalmic 

tlou Mith seium biclmcsb, I ha\c liaa a 1 i inactions A 

and sun tests .n hath add.s and th. ^en a,a 

portion ot these , .salts ; t n 1 obta.i.ed ... th.ldien only 

“rrr; s.r si^s i ea.... ^ 

repon ;toe^“elnUs“ep™a«K ""r. pmpo’ses o£ ton™, .cnee, the stndies 

Idl be considered ,n tivo groups (1) among child, ei, and (2) among adults 

MafemZ-The fii-st gioup consisted of 248 childicn obtained mostly from 
the wards and Out-Patient Depaitmeiit of the Babies’ mid Graduate Hospita s 
mtb a small gioup obtained fiom a iieai-bv oipliauage These cbildien vaned in 
a"eb fiom six months to tbiiteen ccais The second oi adult gioup consisted of 
107 Yonim normal adults (females) caning m ages fiom eighteen to twenty-five 
Except for control groups of 100 cbildien and 26 adults who had nevei leceived 
serum m any form, the lemaimng individuals gave a histoiy of some foim of 
admmistiatioii of horse seium eithei as diphtheiia toxin-antitoxm mixtures oi 
antitoxin oi in small doses of scarlet fevei antitoxin given mtiadermally foi 
testing purposes In aU instances the scram admmistiation had occurred moie 
than six months pnor to the testing 

Methods As lecommended by Spicer the ophthalmic test was earned out 

by the instillation into the coniunctival sac of one eye of one drop of con- 
centrated hoi-se serum oi hoise serum diluted 1 1 oi 12 -with noraial saline 
solution, conceiitiated hoise seram being preferred A positive reaction was 

• vtter the completion of this article m> attention tvas called to a report published bt 
Plalhorn In a recent (ilaj 14 1932) Issue of the J A. 31 A. in which the author concluded 
from a comparatl\c study of tiie ophthalmic and skin tests for horse serum sensitivitv in rela- 
tion to serum rr action that the ophthalmic test was of greater clinical value and simpler of 
performance In Clalborn s series 44 patients ga\e a history of previous serum injection In 
this group the Incidence of serum reactions was considerablv higher than In patients with 
negitlve histon, and sUghtl> more in patients with positive skin and negative ophthalmic tests 
than in patients with both tests positive Is preelousU mentioned It is in this group of cases 
tliat care is necessar> in tlie administration or reinjection of seium particularly If the serum Is 
of the antistreptococcic or pneumococcic types or It It Is to he given In children since reactions 
in both these instances are apt to he more severe or even fatal if proper precautions ape not 
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then indicated by the oceuiiencc nithiu tnenty imnutcb siiboecttvely of itching 
and laciiniation and objectively of injection of the \ essels of both the conical 
and palpebial conjunctiva, and of edema of the eyelids Depending upon the 
degiee of vaseulai injection, the leaction was lead as slight, modeiate, oi maiked 
At the outset of the studies m childieu, it was soon found that the instillation 
of coneentiated hoise seium was pioductive in certain instances of lathei seveie 
local reactions, so that it became necessaij in oidei to a%oid these reactions to 
resort to a 1 10 dilution of normal hoi-se serum whereas in adults eoncentiatcd 
hoi’se serum was used 

The skin test was earned out by the intiadeimal injection of an extiemelv 
small amount (not more than 0 02 e c ) o± horse serum diluted 1 10 for adults 
and 1 100 in children. These dilutions ha\e been found ±iom previous experi- 
ence in control cases to be entnely satisfaetoiy and not productive of nonspecific 
positive reactions which occiu either aftei admmistiatiou of the more con- 
centrated form 01 of amounts as large as 0 1 e c Reactions were giaded in ac- 
cordance ivith the size of the wheal and the aiea of eijthema and listed in ac- 
cordance with Cooke's classification as slight, modeiate, and marked leactions 

RESULTS 

The results aie shown ui Table I 

a Child) en’s G)oup — The control group of 100 patients show'ed an ex- 
tremely small incidence of positive skin reactions, 5 per cent In only one 
patient was this reaction at all maiked, both in the skm and m the eye tests 
This patient, a little colored giil of six, was an alleigic patient with early hay 


Tvblb I 

SniiMABi OF Results Obtuned 


GROUP 

TOTAL 

^0 


REACTIONS IN PERCENTIGE 

\EG 

TIVE 

SLIGHT 

MOD- 

ERATE 

M VRKED 

Control Group 

Cliildreu 

Adult 

100 

26 

Skin test 
Eje test 

Skm test 
Ej 0 test 


40 

0 

0 

0 

0 

0 

0 

0 

10 

10 

40 

0 

Test Group 

Children 

Adult 

148 

81 

Skm test 
Eje test 
Skm test 
Ejo test 


H 

10 8 

40 

23 4 

1 2 

16 2 

40 

9 3 

2 6 

Combined Group 

229 

Skm test 
Ejo test 

55 3 
851 

14 4 

78 

15 4 

3 0 

14 9 

4 1 


fever, but gave no history of previous serum injection, so that the sensitivity was 
probably of a natural type The other foui positive skin reactions were sbght 
in chaiactei The small percentage of positive leactoi-s in this group m con- 
trast with the somewhat higher percentage of naturally sensitive individuals re- 
ported by both Park and Hooker, may be accounted foi, perhaps, by the fact 
that m the present studies a smallei amount of a more dilute solution of horse 
serum was used for testing mstead of the more coneentiated fonns of either 
horse serum or serum globubns 
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L:\cciU lov tK OIK inaiua n utu.u iikmIiumuI .ilxm, tlio Kii) mini!,' pii 
Ltnioioe a iction-, in tht lontiol wiie lompkt. h m-ntue 

Ab a contiast to the umtiol ^loup, oi tki- pitifiits in tlie !,'ioui> 
upon uhoiii botlv tt'.t-, wcio jHiloiintil, ‘>v ^ (oniplctc. \ ini,- 

citne iluii iLMctioia, IJi ill N) iKi teiil onniiKtiU lu-.itnc ophthalinu a- 
aclioiib 0£ the bl with postal aulnm^, il oi 14 I pel <ciit wta sligiit, lb 
orlOS pel ant modeiatc in.l 21 oj lb 2 pu ant iiitilval a utioiis Of the 
26 With pobitae opiUlialinu a.iannib, H oi T pu a'lt \aa slifilit b oi 3 ) pii 
cent model ate ind 7 oi 4 1 pu ant muKid leaeVions (‘oiupkte .i":ietmcnt in 
both cliaiactei ind de^'ioo ouiiiad in onK IS pii ant ol tiie posit no eases 
and in onh 15 pen eint ot the eutiie j?ioup In no nistnue was a positive 
ophflialmic a letion obtained in .i jiatunt show in;' »i luii.ituc skin test 

Adult Gionp— Of the 2b numbeis, of the eonlio! t'loup, onh one sliowid a 
positive skin leaetion ot inaike'd defriee bnt no histovv of pavious stiuin ni)ec- 
tion eould heic be ohtanud In noim ol these was a positive ophtlialmie aaetion 
obtained Of the 81 niembeis of the test gioup, 13 oi >2 > pei eeiit showed eom- 
pletelj negative skin icaetions and 38 oi 47 5 pel eeiit positive leaetions, 12 oi 
14 8 pel cent being slight, It) oi 23 4 pei eent modeiate and 7 oi 9 3 pel cent 
marked in eharactei As a coutiast, the ophthalmic leaction was negative in 
73 01 901 per cent, shghth positive m 3 oi b 1 pti cent, modeiatc m 1 oi 1 2 
per cent and marked in 2 oi 26 pei cent Agacment occuiicd theicfore in 
10 per cent and disagieement in 90 pet cent In thieo instances in adults in 
which the immediate eve leactiou was negative', delavcd leactions otcuiied, one 
being of rather maikcd diaraetei with tonsideiable conjunctivitis lasting two 
days Delayed skin leactions oceuiied in oulv two instances but weic not at- 
tended by any particulai discomfoit 

Comment — If the figuies obtained foi both gioups be combined, it will thus 
be seen that in the control gioup of 126, the skin leaction was positiv'e in 
4 per cent and the ophthalmic reaction in 0 8 pier cent In the test groups, the 
combined total positive skin leactions was 44 7 pci rent, whereas, that foi the 
ophthalmic reaction vvas 15 pei cent If, theiefoic, one is to be guided by the 
ophthalnue reaction alone, sensitiveness to horse senim should he detectable by 
means of this reaction, m onU 15 pei cent of eases, vvlicieas with the skin test 
the chance of detection would be tluec times as gicat Admittedly, theiefoic 
the skin test is much the more sensitive of the two leactions and since, as stated 
at the outset, the inci eased frequency of seinun reactions makes it advisable to 
employ as sensitive a test as possible, fi om the standpoint of sensitiveness the 
skm test would seem the moic piefciable of the two While in patients with a 
negative serum histoiv, the ophthalmic test might he relied upon to detect the 
possible reactors, it is not the test of choice m patients with a historj of previous 
seium administration no mattei how small an amount this may be 

Besides the fact of its diminished sensitiveness, the eye test m ray espenence 
vvas found to possess othei disadvantages lendeiing it unfit for general clinical 
use It is practicallj v alueless m ci jung childien, fiist, because one could not be 
sure that the test solution was not washed out hj the teai-s, and second, because 
the congestion of the conjnnctiv a caused hv tlie cijmg made it difficult to read a 
positive xeactmn Purtbemore, a maikedlj positive leaction was foUovved m 
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some instances by maiked swelling of the lowei eielid and while tins was eou- 
tiolled leadilj by the instillation ot a diop ot adienalni 1 1000 into the con- 
junctival sac, the leaction when piesent was quite annoinig to the patient and 
alainiing to the paients, especialh li the swelling peisisted seieial days, as 
ocemied in one patient On the othei hand in the dosage and dilution used, the 
slun test was neiei pioductiie ot any disconitoitmg leactions Because ot the 
disadi antages, and since the necessity toi seiiuu admimstiation occui-s nioie fic- 
quently in childien than in adults, I beheie it iiiadiisable to lely upon the 
ophthalmic leaction alone as a ciitcuou of seiuni sensitu eness and ceitainly not 
in piefeience to the slan test It may, howeiei, pio\e ol value in detcimining 
the degree of sensitiveness in patients giving inodoiatc oi niaiked skin leactions, 
in such instances the presence ot a positive eve icaction ot similar intensity to 
the slan leaction indicates a lugli dcgiec ot sensitn cncss, and tliciefoie that in 
such a patient seiiini admimstiation maj be pioduetue of an e\tiemely seveie 
leactiom 

suaiu vR\ 

Flora a compaiative studj ot the oplithalinic and slan tests toi sensitiveness 
to hoi-se seium, it would appeal that the slan leaetion is nnicli nioie sensitive, 
less annoj mg to tlie patient and not possessed ot as mam disadv antages as the 
ophthaliiue leaction paiticulailv in ehildien, m whom the necessiti toi seiiiiii 
admimstiation occuis moie fieqiienth than m adults 
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(Aut. D Ci MtKb, Bvi riMoiti, ;Mi) 


TT OFTEN bcconu'. .i piobUiu O'l Eio plnsician to (Utiinnni* the best \\a> 

1- to illustrate a case loi uudual publication oi toi upoitiny at a luedical 
meetm- The lufonnat.o.i that lu lealh wants is ^^hat medium ot lUus- 
nation Mill show his casi to tlu last adianta-te so tlmt it will be easilv and 
clearly understood bj his colleagues 

For this purpose tlie phjsician has at his disposal tliiee mediums of ulus 
tiatiou, pioMded that he knows wluie and how to obtain them The firet ot 
these IS pliotogiaphv the second is diawing oi painting and the third is 
modeling or sculptuie Foi the pin poses of iiudicine, pliotogiaphj is used 
more than drawung, and chawing is used moie than modeling 

Theie aie some cases in which the photogiaph will sene as a better 
illustiation than the chawing and othei cases in which the chawing is indis- 
pensable The medum of UluMi atiov to he cho<ien depends entuehj on the sub- 
ject to he aiustiated and fo) iihat pin pose the illustiation is to he used The 
photograph is the cheaper method and takes less time to produce Naturally 
it LS the most populai method of pictuie making But there aie eases m 
w Inch it IS absolutely impossible for the photograph to show to a good advan- 
tage m comparison with the diawmg Theie aie also times m which the 
making of a drawing would be an unnecc'.saiw expense and waste of time 
when the photograph would be sufficient 

Examples of such cases wheie the oidinai-j photograph is suitable are 
as follows skin lesions in which color is of little impoitance, deformities of 
any pait of the bodj that manifest themselces on the outei surfaces, patho- 
logic specimens c oid of color as aftei fixation in formalin , apparatus of vari- 
ous t^^)es such as chemical siiigieal, and medical In Fig 1, such a photo- 
giaph illustiates the tepe of case that is well adaptable to photography as a 
medium of illustration 

In many cases pen and ink cliagraramatie line drawings of apparatus 
show to a bettei adcantage how such equipment is operated 

There are cases in which the best photograph is worthless m comparison 
to the chawing made be the finished medical artist It is not only ha2ardous, 
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but inaaiLalh iiupusMl-l.-, tu obtain a pl.oto-iapii lliiou-rli tlic siuall im ision 
that IS made to ^Min lufss to the abdonniial and tlioiadc \isLLia E'eii tlie 
most luoticioiU idiotojriaplKi, usni- tlio b.st ,<iuipmont, is apt to tail oi u- 
iuse to tij Without doubt tlie uieLbaiias ol smgoi^ (h’lg 2) aie host illus 
trated tluougli the luodium ot diaitsinaiisbip E'cii the simple pen and mic 
diagiam is olttii supeiioi to the most peiltoted photogiaph in piescntiug a 
surgical pioceduie loi mental .ibsoipUon 

In these cases diawmgs .iic supeiioi not onl\ liecause ot the inaccessibil- 
itj ot the ticld but also lucau'-c impoitant stuictuies aie otten coNoicd bj blood, 
mucus tasci 1 , tat, and othei unimpoitant p.iits that pievcnt a deal vieu to 
the lens o£ the c<imei<i The aitist ctiu eliminate these obstiiictioiib tiom his 
(lr€ic\ iiig while it is genci<ill\ impossible toi the photogiaphci to do so in Ins 
photogiaph Ot eouise photogiaphs can be letouelied, but when any gieat 
amount ot letoiiching is done, the jiliotogi.iph becomes moie ot an ait job 
than a photogaaph In the end it would liaM been bettei toi the artist to 
haio made the entiic illustiation 

As photogiaphs aie seldom satislaetoij toi illustiatnc puiposes when 
made thiough small ineisions, the\ aic also at the piesent tune ot little ^alne 
when made ot such subjects as the cagmal and leetal walls and the inteiioi 
of the eai, nose, and mouth (Pig 3-A) I believe that a technic can be de- 
' eloped for doing this woiU It w'lll depend laigely on the piopei lens sys- 
tem and propel lighting eftects At the piesent, m sucli cases as mentioned 
above, the artist can pioduee the bettei illustiation 

When numcious blocks have been cut fiom pathologic specimens foi 
making micioseopie sections, it is best to tmn the specimen oiei to tbe artist 
to make a leconstiucted drawing (Pig 3-B), while on the othei hand if the 
blocks base done little towaid mutilating the specimen, it may be photo- 
graphed 

It is indeed hard foi the photogiaphei to make peifect “ghost” pictures 
(Pig 4) that ean be used for medical illustration A “ghost” pictuie is pro- 
duced by superimposing one subject on top of anotliei so that both subjects 
can be clearly seen An example is the supei imposing of trauspaient flesh 
over a bony structure so that the contouis and outlines of both flesh and the 
bones ean be seen clearly in a single picture The artist can diaw organs of 
the abdominal cavity as though they w'eie made of txansparent glass so that 
the parts m a posterior position can he seen cleaily The lelation and posi- 
tion of one part to another is thereby obsen^ed m a simplified manner 

It IS also possible for the photographei to do this by the process of dou- 
ble exposuie, but m most eases the lesult would he faulty m the anatomical 
relation of paits A good drawing of such a subject would he fai superior 
Theie have been, however, many “ghost” photogiaphs made of cases of 
ankjlosis, showmg by double exposure the extent of movement of the ex- 
tremities 


In making a companson betw een the di awing and the photogiaph made 

! Preference The author believes that the aver- 
age physician is more accustomed to poor photomicrographs than he is to 




3-B— The tumor as seen in rig 3-A after remo\al sUoulng anterior and posfcenoi 
and cross-section. The actual specimen was cut for making mlcioscopic sections This is 


VI. wc; and cross-section, xna auvuiii vuv 

a reconstruction of the tumor a=^ seen before sectioning 
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i\ere made to show the various incisions 

^i^AhefcmovTot the bS each incision being drawn on a separate photograph 


to-iapheis understand how to obtain the best lesults Tbeiefore pboto^ a- 
pby of tins type is left to the pathologist or laboiatory worker, who may be 
very proficient in his own field but a poor photogiaphex He may consider 
his lesults good until a comparison with truly excellent photomiciographs is 
made Fi" 5-A is an example ot an excellent low powei photomicrograph 
while Fig^o-B IS a good t xanipk of a photograph taken thiough the oil im- 
nieision lens and compensating eje piece 
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The photoimciogiapli of some Amai-s back v\as a pooi excube foi a good 
diatring' clone at the same time of the same subject With the eontimied 
development and nse of paneluomatic photogiaphic plates, coloi scieens, apo- 
cbiomatic lenses, and peifeeted photomieiogiaphic appaiatns, the cliawing 



Fig 5- V — Allcroscopic section of bone A tjplcal Ion poner photomiorogi aph 



S'ig 5-B Leptothrlx falolformis Splrooheta vincentl A tjpical blsli Poner photomicrograph 

of the miciQScopie subject is begmuiug to lecede into the backgiound Pho- 
tomicion'iaphs of any imcioscopic section can be made thiough any Icnoivn 
and used poivei of lenses In othei noids, Ion powei pictuies cotenug the 
entile section can be produced as well as the pictures made thiough the oil 





i™. A..> ■’> ;;;;f '.'uT s^ul."! !>»"« 




Fig 6-B— DraAvlng made tlirough the microscope of the same section as seen In Fig 6-A. 


tograpliei can do the same thing by the use of the pioper color screen or 
screens with the propel plate and slight laiiations in exposure and develop- 
ment of the negative and positne It stands to reason that the photograph is 
a truer repi eseiitation of the original However, m high power work, detail 
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and deptk m a cell ib otten luud to obtaui bj photogiaylij The aitist can 
impiove on some photomiciogiaphs because be can make a composite pictuie 
of nbat comes in and out of view as be focuses bis micioscope up and down 
Pig b-A IS a bigb ponei pbotogiapb that is good as tai as tbe pliotogiapbic 
tecbnic is concerned, but tbe dianiug, Fig 6-B, ot tbe same subject is supe- 
1101, due to tbis abilitj* ot tbe eye and band to lecoid on papei in a single 
pictuie tbe vaiious depths ot a micioscopic section 

It IS possible to make iiatiual coloi pbotogiapbs that can be used as 
lantern slides oi foi publication These pictiiies in coloi aie made on glass 
01 celluloid film and aie otten exceptionalh nell done As yet, tbe aveiage 
natnial coloi pbotogiapb does not compaie taioiably mtb tbe aieiage color 
di awing used in medical publications 

At pieseut no satistactoiy piocess has been peifeeted foi pioduciug a 
pliotogiapbic pictuie in natiual coloi on pliotogiapbic papei suitable foi 
medical illustration 

It IS possible ioi tbe aitist to coloi oi tint pbotogiapbs but tbe di awing 
01 paintmg by tbe aitist n ithout pbotogiapbic aid is geneiallj supeiioi Pbo- 
togiaplis to be coloied oi tinted as medical illustiatious should fiist be made 
in sepia tone This is necessaiy, as tbe black undertone has a tendency to 
“kill” 01 destioy tbe biilbaucy and stiength oi waim coloi s such as reds and 
jellons These colois aic used in painting oi glazing o\ei tbe pbotogiapb 
One of tbe impoitant factois to be cousideied before banug full tone 
coloied pietuies made is tbe expense of repiodiiction This expense is aug- 
mented bj tbe necessity ot making nuiueioiis pbotoeugiaied cuts and 
tbe added piocesses of punting Many medical jounials lequiie tbe autboi 
01 bis institution to beai this expense foi coloi lepioduction Howevei, the 
cost of full tone coloi pietuies is gieatly reduced by usmg flat coloi onh 
By the use of fiat coloi over black and white halftones oi bne diawings, such 
stiTietiues as veins, nem-es and artenes, etc , can be accentuated Tbe coloi 
illustiatious in tbe “Hand Atlas of Human Anatomy” by Spaltebolz are ex- 
amples of tbe use of flat coloi in photoengiaviug Tbe aieiage magazine 
covei IS generally reproduced in full tone 

It IS tbe author’s general assumption that better lepioductious m black 
and white aie obtained from photographs oi diawmgs that are themselves 
black and white latbei than in color Therefore, if the picture is not to be 
lepioduced in color, have the artist oi photogiapher make tlie oiiginal in 
black and white 

Practically all lantem slides are made by tbe pbotogiapbic process, no 
matter what tbe original may be One exception to this rule is when tbe dia- 
giam 01 sketch is diawu directly on a prepared glass of lauteiii slide size, 
another is tbe process of typewriting tliiougb carbon tissue placed next to a 
piece of cellophane oi celluloid This lattei method gives a carbon impres- 
sion on tbe cellophane which is mounted between two lantern slide covei 
glasses foi projection 

"SVax 01 plaster models can be made of skin lesions, deformities and ab- 
normal growths and depressions of the body These models or casts aie made 
by fii-st "applying liqmd plaster of Pans to tbe greased Wlien 
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pl.ibtei luib set and ieino\ed it enlist it uUs the mould wliieli in tiiiii is Idled 
with plastti 01 was. Tiio nuuiUl is leiiioitd altii tin* Inudciiinjf ol the jdas- 
tei 01 wax, theielij j^uing a cast in detail, (\tn sliowinjr tlie poles ut tlie 
bhni, jHOMded that the woik is ])io])e*il> done 

Theie has been a new pioeess ol easting deiised eidlcd the “i’ollei 
ilethod” wliieh is lai siipeiioi to the old plastei pioeediiie This new' method 
emploib tlie use ot a h\ dioeolloidal Wtix-hke siibst.inee that is pliable enough 
to peimit tiee iciiioial ot the mould iiom the anatoniie.il pait in eases when 
theic lb <1 deglee ot undci eutting The mould may be filled with wax oi 
plastei to obtain the pobitive 

111 this waj, lite-like lepioduetions can be made ot the extieinities, skin 
conditions, oi an> pait ot the abdominal oi tlioi,ieie Mseeia attei iemo\,il 
troni the bodj Tliese easts can be eoloied to lepieseiit the oiiginals and liaie 
often been uiibtakeii toi the actual oigaii oi pait 

Cut 01 destiojed paits ot bpeeimens can be leeonstiiieted betoie casting 
If the woikei is eleiei, he can model oi sculpt the entiie subject in eithei 
clay, wax, oi plasteline Piom his oiiginal woik .i pieic mould can be made 
to lepioduce a iiumbei ot casts in coloicd wmx oi plastci A limited nuiiibii 
ot casts can also be made tioiii a Polki mould 

These casts aie coiisideied to be the best icpiesentation of the oiiginal 
but aie cuiubeisome to handle in exhibiting as coiiipaied to the pliotogiaph oi 
diawing Photogiaphs and laiitcin slides can be made tioiii them toi lepio- 
ductioii 01 pi ejection Wax oi plastei casts seice best as museum pieces 
They can also be used foi student instuiction in small gioups 

111 conclusion, it may be lepeated that the subject to be depicted and the 
purpose foi wdiich the illustiation oi lepiocliiction is to be used deteiinine 
the medium thiough w'hieh it should be piodueed It ivill be well woith the 
physician’s time to discuss tins mattei fully with the aitist and photogiapliei 
befoie he blindly oideis a papei to be illustiated It is hoped that such a 
discussion will improce medical illustiations and then worth in conveyin'' 
ideas fioni one physician to anotlici 
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In an effort to prepare a bibliography on this subicct the author had the names and 
data on about one thousand ii tides tjped in hie card form from the Iude\ iledieus 
■While many of the articles described the use of photograpliy m relation to medicine and i 
Ksser number dcseiibed thi use of medical draw mgs and casts iioue made the comparisons ot 
ono With tho other, describing lust when i drawing should be made and when the photograph 
would be satisfactory For this reason the author belieyes that such a comparison is has 
been described will be of definite benefit to phjsicnns who write papers and renort .e 

medical gatherings ^ ® 

Those who care to review the list of articles that were compiled from the Index Xlecbcns 
maj do so in the March, 1913, issue of the Tournal of tho B^oloo^cal Photoorapma A.soamZ" 
a copy of which may bo obtained from the editorial office at 119 West Lomhorl e’ 
Baltimore, Maryland, or from the more up to date medical libraries freet, 



SPOT METHODS IN THE DETEKMINATION OP Ph^ 


P K I\IcCRU3tB, M S , BALTniOUE, ]\Id 


A lthough spot methods loi deteimiumg Ph have been in use ±oi a iiumbei 
L of yeais m many lahoi atones, faetoiies, etc, such pioceduies have piob- 
ably been employed moie e\tensnely in clmieal and baeteiiologic uoik than 
elsewheie This is no doubt due to the fact that the methods lequiie so little 
mateiial In \ ie\\ of this it seencs adiisable to examine the vanous pioceduies 
ciiticaUj, pointing out then advantages, disad\ antages, and possible soiiiees 
of eiioi 

The geneial pioceduie is to place a small amount of the fluid to be tested, 
usually measuied bj diops, on an oidinaiy laboiatoiy spot plate, a nonsoluble 
plate of opal glass, oi in a movable glass cell on a -white backgioiind A small 
amount of indicatoi solution is then mixed -with the sample and the lesiilt- 
ing coloi compaied ivith eoloi standaids Coloi standaids may be oidmaij 
punted coloi chaits such as aie found m “The Deteimination of Hidiogen 
Ions,” by W Mansfield Claik, tinted celluloid dislcs, Mtiified colored poicelain 
01 the standaids mai be piepaied as lequned fiom buftei solutions nhich 
ha^e pie\iously been standaidized by a potcntiometiic method 

Of the pioceduies employing buftci solutions as standaids those of Pelton® 
and Biorni^ ha\e been used extensively In Pelton’s method a drop of the 
solution to be examined is mixed with a drop of the piopei indicator solution 
on a piece of alkali-fiee opal glass Aiouud this aie placed drops of standard 
buftei solutions and AVith each drop of buftei solution is mixed a diop of the 
same indicatoi solution used nutli the unknonn The spots thus inoduced 
will exhibit colors cai'jaug in shade mth then Ph and by carefully matching 
the coloi of the unknonn solution with the Ivao\vn buftei spots, the Ph value 
may be aseeifamed 

The method of Brown employs small glass cells, appioximately 10 mm 
mside diameter and 3 mm deep, holding about 0 25 cc oi 5 to 7 drops of 
water from an orduiary dropping pipette When buffer solutrons m mtenals 
of 0 2 Ph aie employed, the color standaids are prepared by fllhng each of 
luue cells with the proper buftei solutions and a drop of the piopei indicator 
solution A Ph deteirmnation is made by filling another cell with the sample 
and a drop of the same indicator solution, and compaiing the color with that 
of the standaids Comparison is made on a milk-white glass plate The use 
of cells pro-vides unifonn depths and consequently unifonn color fields Alco- 
holic solutions of the indicators are employed so that the diffusion cni rents ivill 


cause mixing 

The advantages of spot methods m general are simplicity (omitting the 
standardization), rapidity, and economy of materials They lend themselves 
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readilj to situations wheie liio^i ai-uu ic\ is not icunned anil can licquontlv 
be used when onlj sin ill imonnls ot in.vtcii.il aie aiail.ililo IIowcnci spot 
methods liaie nuin disadvaiit igcs some oi Mhich aie tasil> disceiniblc, 

Qthei's aio not so app.iicnt Tlie lelatuc icciuaej oi such inclliods ni<n \ai> 
enormouslj with the ii.itnic ot the inilevial heui'^ tested ind tliei slionld iitici 
be lelied upon unless all the jiossihle sonues ot eiioi hasc heeii iniestig.itcd 
Iiiespectno ot the natnie ot the mateiial nndei c\animation, the stand- 
aidtzatioii must be collect The coloi standaids must lepicscnt the juopei 
\alues aud they must gne coloiss that ue leasonabh tine It the standaids, 
iihethei punted chaits oi buftci niivtnic'., aie incoiiect oi become mcoiicct 
m time, the pioccduic then becomes .i meie aiipioMUiatiou 

Piobablj the fauest eialnation ot punted coloi chaits is that gneii 
Clark in discussing the \aluo ot the chait ionnd in his hook lie states, ‘Aside 
Horn the mhcient difhculti lu fieciiig a punted coloi iioin the eftect ot the 
lehicle, theie lemains the uttei impossihiht} ot lepiodiicing with papei and 
ink the eftect ohsemed in a luiuid solution The iundamental phenomena aic 
quantitatively \eiy difteicnt in tlie two cases Theiefoie, tho usei ot the chait 
of coloi's will base to use discietion aud some imagination If he does not 
attempt to make the lepioduction take the place ot the standaids, he should 
find them useful foi classroom demonstiations, ioi ictieshing the niemoi’j and 
for rough standaids ” In addition all punted oi tinted coloi chaits maj fade 
m time 

The lebabdity of buftei solutions as standaids natmallj depends on then 
stability It is a mistake to assume that any buftei solution will letain its 
onginal Ph calue foi any appieciable length of time w’ben it is inteimitteutly 
exposed to the atmosphere as it must be w'hen m use The action of organisms, 
acid or alkaline fumes and even the nomal caihon choxide content of the an 
may appieciably modify the Ph of such a mixtuie The action of the carbon 
dioxide in the an is of coui’se most noticeable on alkaline buifei’s 

In Table I are given some data showung the changes that took place lu a 
senes of buffer solutions w'hich w'eze being used in the method of Bioivn These 
solutions were onginally caiefully standazebzed by a potentiometuc method 
placed in Pyiex glass vials closed with pipettes and lubher nipples The solu- 


Table I 


Changes is Ph of Bupper Solutions Bsej) is Bao\vs'’s ilETHOD 


ISITICL Ph 


10 0 
0 8 
9 6 
91 
9 2 
90 
88 
86 
81 
82 
SO 


Ph APTER THREE 

ItOSTHS INITIAL Ph 


Ph 


98 
9 fj 
9 0 
93 
9 1 
90 
87 
84 
82 
78 
77 


7 3 
76 
74 
72 
70 
68 
66 
64 
62 
60 
58 


AFTER THREE 
ilOSTHS 

Ti 

7 J 
73 
7 1 
69 
67 
65 
63 
61 
5 9 
57 
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IHL JOUKVAL OF L<UJ0KA10U\ AND COIMCAO AILOICINL 


tioiis weie Ubed about oute each week and eaie was taken not to contaminate 
them m any wav Attei tliiee mouths thei weie again checked potentio 
inetiically All measiuements weie made at 25° C 

Although most ot the solutions changed in Pk lalue, theie was no eii- 
denee of molds, etc , in am case These changes aie about what can be expected 
undci 1101 mal conditions and aie what the aiithoi has found to be geneial dui- 
uig some se\en jeais’ expeiieiice with the method In cases wheie molds deielop 
the changes ma\ ot couise be much gieatei 

The buffei solutions icpoited in the table weie made in accoi dance wnth 
the data given bj Claik except that in the bone acid-potassium chloiide-socbum 
Indioxide senes, Ph 7 b-10 0, it w,is loiind necessaii to add moie M/5 sodium 
hvdi oxide solution in each case than called toi in Ciaik’s table Othei-s ha\e 
also iouiid it necessaii to inciease the added alkali in oiclei to seeuie solutions 
of the desiied Ph \alues- This ma> be due in pait to the fact that C’laik 
standaidized at 20° C 

Alkaline biiftei solutions which aie stable to an cxposiiie line been pie- 
paied Aciee and Fawcett - "While such mixtiiies aie not influenced b\ the 
caibou dioxide ot the an, thei aie not stable against laboiatoi’j lumes, etc 
Although mixtiues can be made stenle in sealed eontaineis, thcj aie subject to 
contamination as soon as thei aie opened loi use 

Mold giowth 111 biiftei solutions can be contiolled to a considerable extent 
bi the addition ot a piesenatne The pieseivatne oiclinaiili added to eoni- 
meieial biiftei solutions is tlnmol and it a cicstal ot this substance be kept 
111 the solution mold giowth will be inhibited Solid tlnmol must alwais be 
piesent to maintain satin ation The addition ot tlnmol has some disadian- 
tages Its piesence maj cause clifhculti it one wishes to cheek the Ph b> means 
ot a hjcliogen eleetiode It docs not appeal to aftect the ciuinlndioue elee- 
tiode Acid biiftei solutions (Ph 10 22), which base been satiiiated with 
thiniol, will usiiaUi show oft eolois (bluish) on the addition ot the indicatoi, 
thjonol blue This is appaienth a colloidal eftect 

Aiiotliei possible soiiice ot change in the biiftei solutions when pipettes 
and mpples aie kept in each iial oi bottle is in letiiniing a pipette to the 
wuong eontainei This maiks a caieless technician but it sometimes oeeiiis 
To avoid such mistakes onh one pipette should be lemoied fiom its eont.iiiiei 
at a time 

The safest wn to acoicl ciioi-s due to deteiioiatioii oi contamination ot 
biiftei solutions is to check the solutions otteu bj some accuiate method A 
Indiogen eleetiode oi colonmetiic outht emploMiig peimuieiit stanclaids can 
be used lilonthh eheclviiig oi lenew’al is adnsable 

One ot the outstanding detects m am spot method is that theie is no piactical 
to compensate toi coloi and tnibiditj m the sample except bj dilution 
This limits the application to coloi eel oi tuibid mateiials which show no appieci- 
ible change m Ph on mocleiate dilution, i e to highly biifteied substances It 
"must be admitted liowecei, that expeiunced woikeis can otteu estimate the Ph 
loseb eieii when coloi and tiiibiditi pieieut exact coloi matches In spite ot 
tl IS oft coloi-s in the sample cine to cieii small amounts ot coloi and tiubidity aie 
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<ih\iU 'I pott iitiiil sdiii 1 1 •> 111 1 1 iKi Liii>i‘s<ih iiidi* liiilili to 111 iii.uli wluiitlu loI- 
ors eiRouuttud <iu‘ 'iiiiiiliii >n 'Hi<ilit% to flioM inijiiiittd !i\ tin* nulitatoi I <iii 
color middles can tlu ii lie si i in eil i \ en \s In ii tin i * adiiii;s an in 1 1 1 oi w lieiciis d 
the coloiN aic pioiiouiuedlA difleiont, no sdisiaitoic iiiitili (an lie sciuicd 
and the method is ahandoiicii as inapplu dile 

Aiiotliei delect lu the spot iiutliotl Ins in the tact that tlic sample is 
uiiduh e\i)Oscd to the dmosplieie diuini' the test ( 'onsef[iitntIj tlic cliancc 
01 abaoihnio tailion dioNide oi in some cases oi cnolMiio d ue \ei\ higli In 
nmteiiaLs that aic onh slmldlv Inifieied this m n nsiilt in lapid changes in 
the Pii ot the sample heloie i ic idinir can he made Distilled natei in ecpti- 
lihuum with the noimal caihon diovide lontent ot the an mil ha\e a Ph ot 
j 7 to 5 8 It the natci is passed thiough i special still oi boiled in a Psie\ 
glass cessel, most ot the caiboii dio\ide can lie icmo\cd to Mcld natei mtli 
Ph 6 6 to 6 8 'When a s.iinplc ot distilled watei shoeing Ph 6S bj the iso- 
hjdnc indicatoi method ot Acicc and Fawcett* is tested bj the method of 
Bronm, the Pu oi the test pox t ion diops hclow C 0 in a \ei\ feu seconds Ob\i- 
ouslj no satisfactoic lesults can be sccutcd uiidei such ciicumstances The 
case ot distilled xsatei is ot coui-sc an e\tiemc one since the uatci is piactically 
desoid oi buftei action Houesci, ni all matexials of low buflei eonteixt theie 
IS a tendency foi the Ph to change dunng the test and this lendeis any spot 
method of dubious salue in such cases 

Loss of caihou dio\idc dunng testing is anothei possible souice of eiror 
when using spot methods In shallow la>eis the tendencs fox caxbon dioxide 
to escape is moie piouounced than in deep tubes such as aic used in. com- 
paratoi methods Foi esample a sample of sain a mil show an increase m 
Ph on standing due to this tendency 

Although it has been demonstrated lepeatcdls (see references by Aciee 
and Fawcett*) that in detemimng the Pu of slightlj buffeicd mateiials, the 
Ph of the indicatoi solution must be tauly close to that of the sample little 
attention has been paid to this factoi in most spot methods Whea the pro- 
portion of indicator solution used is large as in the method of Felton, the Ph 
of the indicator maj base enormoas influence on the results ecen cvhen the 
sample has some buifei action In addition the alcoholic solutions used in the 
method of Bioum, aie mcaiiahlj more difficult to keep adjusted than are 
aqueous solutions 


In spite of the fact that spot methods haie been demsed primarily for 
deteimming the Ph of mateiials that are fanly well buffeied and modeiately 
deal and coloilcss, there has been a tendency to apply them to mimeious 
situations in uhieh thes aie entnelj inapplicable Thes is probably due to 
then comeniencc and also otten to the commercial acailahility of equinment 
mmg .uih methods In t„ ,h„,e „ho haie mtrodneed some ol these 

inoeedmes . should be s.,d that the; can hatdl, be held .espoms.ble for Se 
md„cum„,alo u« ot such methods The, hate mtamably stated the hmda 
„o„s of the methods aud desenhed the nature of the matenals on u^hTev 
ueie able to seciiic satistacton results "men iney 
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THE JOUK\\VE or lAllOKVfORY AM) CEIVICVL, 'Vli.DlCINE 


COXCEUSIOXS 

Altliougli spot methods foi deteimmmg Ph aie comenient, lapid, aiid 
economical in mateiial, such methods should nevei he used iiidisciiminateh 
Caieful check should al^\a^s he maintained on all standaids, -whethei color 
ehaits 01 huffei solutions aie used 

Spot methods Should he used uitli e\ticine caution on all coloied and 
tuibid mateiials and on all samples not Inioun to he tairlv uell hufteied 

RErEREXCLs, 

1 Acree, S P, and Pancett, Edna H The Problem of Dilution m Colorimetric H ion 

Measurements I Isohjdrie Indicator Methods for Accurate Determination of Ph 
in Very Dilute Solutions, J Pact 17 lt>3, 1029 

2 Acree, S P , and Paivcctt, Edna H Stabibzatioii of Bone Acid Buffers bj Aeration, 

Bur Standards J Besoarch 6 757, 1031 

3 Brown, J Howard The Colorimetric Deteriiiin ition of the Hidrogon Ion Concentration 

of Small Amounts of Pluid, J Dm S, Cn\ Mm 9 239, 1921 
•i Cl irk, tv M The Detirmiii itioii or lljdrogeii Ions, cd 3, 102S, Biltimore, 'Williams and 
tVilkins Co 

5 Felton, L D A Colorimetric ilcthod for Determining the Ilidrogcn Ion Concentration 
of Sin ill Amounts of Fluid, J Biol Chem 16 2, 1021 


A SEMBIICRO:\IETHOD FOR TEE ANALYSIS OF SULPHUR IN 

FINGER NAILS® 


Rich vrd C Neale, vxd AV A Pe.vbod\, MS, Ph D , Richmond, Va 


S ULLIVAN and Hess* leeenth lepoited on the loueied c'\stine content of 
fingei nails in ceitain cases of aithiitis An iincstigation ha Thomas F 
AVheeldon, Rolland J Mam and AVilliam A Peabodv (m piogiess) aims to 
deteimine (1) the ■value and limitations of colloidal sulphm theiapa in aitlui- 
tis, and (2) the extent to which nail analj'ses may contiibute to diagnosis, 
piognosis, and the studj ot the eftocts of sulphui tieatment In the coui’se 
of this avoik, we felt the need of a lapid and consistent metliod of analasis 
Inasmuch as the total sulphui of nails is piacticallj all m the foini of cystine, 
tlie lattei may he detei mined indiiectly ba anj' metliod suitable foi total 
sulphui 

The Benedict-Tlieis-beuzidiiie pioceduie seemed uusiutable because of the 
time uecessaiy foi oxidation and the small amount of sample usiiallj avail- 
able Attempts to use aqueous alkali decomposition tolloaied bj lecovei-a as 
CuS and miciotitiation of tlie Cu ba thiosulphate gaae encoui aging lesults 
avith cow hoin avhen a little glucose aaas used to minimize oxidation duinig 
decomposition But aauth human nails the pioceduie pioved too inconsistent , 
sometimes aceiiiate, occasionally lugli (due to uonsulplude Cu’) , nioie often 
loav piohahly due to incomplete decomposition oi piecipitation, to partial cou- 
veision of sulphide to oUiei foims, oi to a combination of these factoi-s AA^'ith 

npseaich I^aboratory Department ot aiemistrj Medical College ot Virginia. 

Keceived for publication Noiembei 10 193. 



M \M 11 \1!01>\ 


\N VI <11- M IjI’III j; JN HM.Ii: \\u^ 


inn 


leiiieiice to ilK ill (leioniptisitioii, 'I'luit .iiid (I'oiliiei* ic“coiitl\ }ia\t* sliovvii tlial 
I'stiiio IS inoio st il)Io til 111 li 111 lilt'll sujiiiosotl While it is liktl\ that the 
reteiith ilesi 1 ilied inetlioil oi Moifiiilis iii<! I li iiiphill ‘ tin S iii iiiiiic rould 
have hecii adapted tu tiiii inuimse, the iiieseiif pKiieduii. was desitjiicd spe- 
cihcalh loi nails wlieii tin del ids ol tin immei weie uii.ivailahle 

The method hiiaih adopted Instd upon the hanuni titiatioii ot Jhdachow- 
skid consists esseiitnillv ol an oiun iliv piioMih tiision, ineeipitatioii as i'afeO< 
iiiulei specified Londitioiis and iiiiiiotiliation ol the lesidiiai li.iCl, with potas- 
sium chtiuoiiiate, with iihenol ted is indiciifoi The slight ,ilhaliiiit\ of excess 
dichiomate effects the ciidiioint Though the tU tailed piocediuc appeals long, 
a senes ol six oi moic simjdes tan ho lun in •in .iveiage tune pei s.iinple ol 
fitteen to tueiitv minutes lioin hciniiiiing of tiisions to end ot titiations Be- 
c.iu.se ot the dinicultv ot ucuiatch desiuhing the Pn adiustments and the 
final endpoint, the anahst is adiised to piacticc with standaid sulphate solu- 
tions hetoie attempting tlie comidctc aiiahsis T.ible I indic.itcs the degiee 


I VUIl I 


b VilPLE 

\ \TLBh 

CVbTlSfc. iUt CENT 

SO 

riitsisr JitriiOD* 

ornta iiETUODs 

1 

2 

? 

t 

3 

6 

7 

S 

9 

10 

11 

12 

13 

Con horn 

Cvstmo, pure 

tNormal finger nail, subject P 
Normal too nail, subject P 

Normal finger nail, subject F 
Normal too nail, sub)ect P 

Arthritis toe nail, subject D 

Arthritis toe naiJ, subject B 

Arthritis finger nail, subject N 
Arthritis foe nail, subject N 

Normal finger nail, subject KP 

1 Normal finger nail, subject KP 

1 Normal toe nail, subject KP 

9 91, 9 73 

99 7 

11 1, 11 i 

9 81, 9 Si 

11 7 

11 0, 10 7 

8 83, 8 93 

8 60, 8 83 

12 1, 11 C 

9 68, 9 66 

11 7, H 6 

12 0, 12 2 

8 90, 8 90 

\ 9 69, 9 Ola 

10 97, 9 70, 10 16 

! 

•(Benedict-TheiiJ benzidine titration) 

• ( Ukall Cu thiosulphate titration) 


* Vll samples b> this method 25 mg' or Jes*? 
tNormal subjects not examined clmlcallj 


of accmacx of the method and the axeiage lun of variation between dupli 
Poz sample No 2. the amount of cjstine weighed out xvas nnknown 


cates 


to the analyst, wnthin 10 mg A moie extensive senes of values for normal 
nails will he repozted ehenheze latei (by ITheeldon et al ) with the ehnieal 
data To date the method has given values foz noimal finger nails which 
M ,utkm the range of 11 to 13 pa cent, cstabtehed by Sulhvan and 

Iless' bv means of the bulhvan colonmetiic cvstine method 

soi/Onoxs EEQcriRU) 

Standard Barium Chtoride — 1 StooJ iTr„ i. . , 

crj.lall.Bo ult (or m«h liter of oqaooo, solotio. (oppio2a«M,“S K* “^.rV’a “ ^ 

0^,™™.:' o”? ^ 

,0 a ,;aTfT:r ? ^ (3 0 . .h» o,™,.. 


S’ potassium 
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dichromate Standaidize against tlio dilute BaCl, solution to 5 c c of the latter add 5 drops 
of the indicator and follow paragraphs 5 and 6 of the procedure 

Syenal Allah Solution — Saturate approvuuately 0 -t NaOH solution with Ca(OH)j, 
store with excess Ca(OH), in a bottle fitted with a siphon so as to dohver an almost clear 
hquid 

Phenol Pcd Indicator — Phenolsulphonephthalein, 0 05 per cent aqueous 
Ethanol, 95 per cent, hjdroehlorie icids 1 1 and 0 01 JT approximatelj 


DIRECTIONS 

1 Cut the nails nith scissors to a size preferabU not over 1 cmni Weigh about 2") 
mg aocuratel\ on a sensituo analjtical biluicc or a mii.ro balance Collect the sample com 
pactlj in the bottom of a 20 c c pure nickel crucible, toicr nitli 300 to 500 mg of sulphur 
free Na,0 , and heat cautiouslj over a small flame at a rate rapid enough to prevent "ball 
mg” of the peroxide but not so rapid as to cause flaming of the sample Fuse completely 
(about thirtj seconds heating iftcr a melt is obtained) Cool parti illj, add 8 to 10 c c of 
distiUed water, and heat to dissohe more rapidlj 

Certain lots of N l, 0_ ni iv spit and deflagrate b idh iii spite of all precautious during 
heating This behanor can be oicrcome bv first fusing the nails nell i\ith 2 pellets (about 
350 mg ) of NaOII, then oxidizing wutli not more than 250 mg ot sodium peroxide, Mliich 
thus produces a quiet melt 

2 Filter through a 7 cm ■\\hatmau No 40 paper into a 50 c c beaker, wash paper with 
12 to 15 c c of water in 0 portions, the first 3 of nhieh lia\o been used to rinse tho crucible 
Eiaporate filtrates to about 10 e c 

3 Add 5 drops of tho phenol red indicator and 3 ust enough 1 1 nci to change the 
color from pmk through xellou to the first ippcaranco of an orange (or xcllou with a pink 
fluorescence) 

4 Eiaporate carefullj to about 7 ce lolunic, almost ueutrabzo (light xellon) v\ith the 
special alkah solution, add ex ictlv 5 c c of the Bad. precipitating solution, and again 
eiaporate to 6 to 7 o c 

5 Hake shghtlj alkaline (pink) with the special alkah (1 to 2 drops), add 10 to 13 
cc of recentlj boiled 95 per cent ethanol, bring back to a xellow wth approximate!} 0 01 
JST HCl Alternately boil and add tho dilute HCl until the }ellow becomes permanent (one 
additional drop, or e\en less, usualh suffices) 

6 Titrate hot uith the standard dichromate from a luicroburct (tho Koch calcium 
"pipette,” 2 cc graduated in 0 01 cc Ins been found cere suitable) The hght source 
should be a frosted electric lamp, shielded, and pi iced to direct the raxs through the beaker 
horizontally from one side The endpoint is the first definite permanent pink (not recognizable 
in ordinary dax light) 

CXIiCULATIOXS 


C = mg of cystuie (or S) equivalent to BaCL added 
D = dichromate equivalent (in c c ) of BaCl, added 
(D Titration) x C x 100 


D X mg sample 
Example 


= per cent c}3tine (or S) 


3 90 c c dichromate = 5 c c BaCL = 5 mg cystine Wt sample, 25 0 mg , 

o X 5 X 100 

titration, 1 83 c c Calculation 3 90 - 1 85 = 2 05 — -ggolTflFF” — ® P®’’ cystine 


PREC VUTIONS, ETC 

(1) Smaller samples ma} be used if aeeessar}, m nhich case proportionately less BaCL 
should be added in Step 4 (3) The first acid evaporation removes CO , hence the specified 

cidity should be attamed before boiling (4) The Ca(OH), in tho KaOH is used to remove 
terfering carbonate, sihcate, and phosphate from reagent and sample (5) Sufficient addi 
f 0 01 N HCl IS judged by absence of any pmk glint when tho beaker is viewed agamst 
^'^'^hd background On tho other hand, greater excess of acid than 0 5 drop proportionally 
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nU'UOVlD MULill’Il'Llll- 

. „ Somo simpUi o£ iltulml rc<iuirt I.ruloiiyi-J 

dwaascs the jcLurau% of the ( 0 ) In 1 impliijlit is dtsonbtd, tho linn 

mg to make them suitable for UhO in t,aur debmtion thin in dijbjil't 

tndpomt aypears about 0 OJ c t soone re st lud irdinition should 

standard dichromnte solution loses strength sors sloiMj 

stdhce , ... .... tests of nil sulidiiir bearing niiten il 

The method has obvious apiilie Uioii to ^ J offer no enperi 

which 13 rchtivoh low in phospli ite or other n.terfern.g 
ence as jot with such applie itioii 

As.nu„uc.„„,o,h„d io. ,1.0 -f f 

The pioeedmc « i..l>id ' ““ less common ..ppa.otos 

""^SnriS:.m,:r::tr;.m round,d.„„, me. m. a 

of tins laboiatoij 

R1 H ULNCUS 


Cj Stine Studies in aVrthntis, J Biol Wiein 97 xiv, 


1 Sulbvan, M X, and Hess, W C . 

1932 . c If ... Proteins V The Effcet of Vlkabs Upon 

“ ''‘‘"'?JsUn^ lfSrHLtn.g,aVni Cliem Sac Biologic il Chem Sect Abstr p 3, 

3 Horgu^'s . and 


AN lilPROVED MULTIPIPBTTE FOR ROUTINE QUANTITATIVE 
DETERMINATION OP AUBUMIN AND SUGAR IN URINE* 


JAIIES J Short, AI D , New York, N Y 


tN the Journal of Labor vtory aVNo CuNiCaVL Mediclxe for Septembei, 1927, 

I I described an apparatus which was being used successfully foi pipetting 
nnne and reagents in the determination of albumin and sugai quantitatively^ 
The method employed for albunun nas a modification of the sulphosalieylic acid 
test first described by Polm and Denis'* and latex applied by Kingsbury, Clark, 
Williams and Post^ to routine albumin determinations The test is made by 
mixing 2 5 c e of mine with 7 5 c c of 3 per cent sulphosalicyhe acid and 
examimn" for turbidity caused by the presence of albuimn at the end of ten 
minutes The degxee of tmbidity is compaied with standard tubes of uniform 
diametex in an illuminated rack with a black backgiound In this way the 
amount of albumin can be estimated quantitatively The Kingsbury-Clark 
standaid tubes employed consist of giaded turbidities suspended in gelatin 
These aie semipcimaneut and are renewed at the end of about six months 
They range in value fiom 0 to 100 mg pei 100 c e and the estimation is re- 
poited in mg per cent 


»From the Laboratories of tho Life Extension Institute New York 
Kccclvca for publication Xov ember 18 1932 
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The sugai method used ni this laboiatoij' is that dcA'ised by Suninei* ±oi 
noimal amounts of sugai in uiiiie Thiee cubic eentiineteis of the icagent 
which contains dinitiosaliejlic acid aie mived witli 1 c c ot iiiine and the 
miNtuie is placed in a boiling watei bath foi Q.vc minutes, at the end of that 
time It IS cooled, diluted with uatei to 25 ec, miNcd and compaied with 
standaids in tubes of equal diametei in a compaiatoi The pxesence of sugai 
pioduees a leddish biown coloi, the intensitv ot which is diiectlv piopoitional 



FlJ 1 


to the amount of sugai piesent Poi standaids we use glucose solution of 0 13, 
0 2, 0 3, 0 4, and 0 5 pei cent Amounts of sugai below 0 13 pei cent aie con- 
sideied negligible and aie lepoi-ted iiegatii^e, those fiom 013 to 0 5 aie re- 
poi-ted diieetly in peiceutage and those above the lattei figuie aie titrated 
quantitatively with Benedict’s solution 

These methods have been found by us to be highly satisfactoiy and have 
done much to ebminate the personal faetoi of individual judgment, especially 
as to what teims to employ in desciibing the amount of albumin found How-- 
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. , 1 . wl u. ueit compolltd to <le%eloi) aiip.iialus 

c\ci, m oulei to idopt thoi im > j„„e , unsummt,' tli m is 

whuli would nnlvi pipottum imu ' ^ 011 - 

u.inlU the > ise The .ppiratus put mto ‘ 

tmuoii.U M.uethit ^ ot till pio(.es.ses, two sudi 

An esamu.itiou ol hu I - neccssan loi both detei- 

l)iecc> ol ippaiatus au used, oul I opiiatioii tlic liquids 

miiution. iiul the othu to pipi piodmcd in cjlmdci-s 

ai-c diawn into the i,d i-'S inpttt •. s\nn-'ts manned \eitRallj m two 

aho\e, whRh oiininalK J’\‘“biass was” accniatch boicd and pistons 

paiallel lows Latei a solid bl j v n’lu^L. nistons wlil opeiatcd b\ 

nucd ■l'. 111 .illtoilliiliili- ili'-'iiif *"' 1 '"“ .|.|„ 1,„, „,„ti„ii Mith tlil> tipc. 

iLiiiii «it;. . 1 11....K I'"""' 1, lui ..■> t<, ti.c tonsuie.,.. 

ot constiuctioii <iud tin i vtlui u 

tion ot tuithei lmplo^eInents „ies.suic is used as a somce of powei 

In the picscnt ippaiatus im < ,, ,, is admitted 

This IS -o-'d^l-'-dbs means Ota 

Ihiougl, vnm ‘I .iiid ;:„„„„m,i,:icK .mce mcUcs m Jiamcte. and tlio 

c\lindei d C^llnde appioMmateb 300 pounds on 

watei pic-ssuic heic adequate foi the puipose E%eii nith 

the piston-s, wh.eb is much ,,,, 1,, ,eiv delicatelj 

this amount ot piessuie the I withdiawn 01 dis- 

contiolled The indiea 01 / shows ^ 

chaiged on the n,eans of the eleeatoi “i - The entiie 

appa^^as itheld ugidh in position b^ sciews thiough the base into the laboia- 
toiy table 

■’ COSIilENT 

Owi mine sets laiige fiom 480 to 640, and these aie analyzed mth a degiee 

, 2; 1 orrm-ifi neiei attained in foimei times when it was necessaiy 

ot efficiency and^accu ^ 

to gice eac the appaiatus and methods emplojed to such laboia- 

lesuLts an ca „ . volume of woik to make them feasible and practical 

tones as hace a sumLi<; 
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A Aunaratus for Kapid Quantitatiie Koutine Determination of Albumin 

1 bhort, J / 7“^ T Lib & Cus Med 12 1205, 1927 

ana ou(, w The Quantitatiie Determination of Albumin in Dnne, Jour 

2 Folin, O , and Dems, » 

T3,rtl 0116111 20 1V.L’± 

-p Clark C P , Williams, G , aud Post, A L The Eapid Determination 
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4 Sumner, d B 
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jrine, juao cg xa voxj ± vx\j 

sen Spetifit Reagent for the Determination of Sugar in Dnne, J 
393, 1925 



OPERATING TABLE FOR :NnCE*T 


^hcsAEh Lemxc, Ph D , AND VicTOB KuGhL, M D , New York City 


I N STUDYING the effects of the thjioid upon tumoi giowth, the authoi’S 
sub3ected a senes of mice to thyioidectomv It was soon found that the 
mortality eucounteied was out of piopoilion to the opeiatne technic Likewise, 
it was noticed, in common with otheis w'ho attempted these delicate opeiations, 
that it W’as neeessarj' to keep the tempeiatuic of the animal as neailj' noimal 
and constant as possible diuiiig the opeiation becaiuse ot the appaient seieie 



Pig 1 — Surface \lew of operating table for mice. I O Inlet and outlet corked ad pj ad- 
justable plate T S, thumbscrew P, mouthpiece Tr , trough. 


shock which follows Owing to the size of the animal, it was also found 
desirable to piovide means foi fully exposing the opeiatne site and to fii-mh 
immobilize the head and bodj wntliout tiauma 

A suitable opeiating table w'hieh would fulfill these needs could not be 
found on the maiket Aftei a consideiable numbei of tiials, with vaiious 
devices, we constructed an opeiatmg table as shown in Pig 1 This table we 


•From the Uabonxtoo Du. ion Monteflore Hospiu.1 
?Supp\fted br^amT-aid^ bj the Chemical Foundation 

' list 
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1 , > lU I>flu u% III maintanini},' tho aniinars 

bclie\c ol hunicieut inleu'sl ^ ol inauutactuus ami bt- 

.auutb.it. ease oLeonstuution Uie mek oigans 

L.iUbC ot Its imaluable aul in lediue tlit inoitaht\ 

Tluou-h the use ol this opci i in-: . less 

Mhilc thMoulectonu/m-n' n'H-e ion I ji^ at one sitting 

^Vc gcneialh tlmoulei touiucl lioiu t n ,,e lesults of 

We aie dcstiibnig oui ^ publRation, ami isc Icel that tlic 



The pimciple msohed consists of passing water of required tempeiatuie 
through the opeiatmg table so as to gne off heat bj conduction and ladiation, 
to and about the animal The operating table consists of a chambei 20 cm x 
lli/o cm X 2 V 2 cm made of gahani7ed iron sheet metal (24 gauge) with two 
small copper tubes soldered into one side, at about 4 cm fiom each end (see 
Fig 1) The eapacitj' of this bov is appioximatel} 575 ec One of the tubes 
serves as an inlet and is attached bv a rubbei hose to a spit bottle filled with 
uatei heated to the leciuiied tempeiatuie The othei tube entering the box is 
attadied to a small rubbei hose uhich empties into a uaste leceptacle As the 
water in the box becomes cool the watei from the spit bottle may be forced into 
the box until the required temperatuie is reached The temperature of the 
water mav be laised in this waj between operations The operating hoard inlet 
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may be attached to the liot w.itei lancet ot the sink, a piactice commonly used 
by us, and a steady stieam ol yatei mav pass tliiough the chambei When 
onh one oi tno animals axe th>ioideetomized at one sitting, the chambei may 
be filled with natei and the coppei tubes corked 

To the bioad surface ot the operating table is meted a small metal trough 
appioMmateh the size ot a mouse ot 20 to 40 gm The head is supported by a 
small eprk nhich fits under the neck At the cork-end ot the trough there is a 
small metal plate nhich is adjustable and is made fast to the operating table b\ 
two thumbscrews On this plate is attached a hinged uiie mouthpiece (see Fig 
1), held down nr position be a delicate spring The mouthpiece is so fashioned 
as to fit into the mouth of the ammal and under the front teeth of the upper 
jaw The mouthpiece, once adjusted, is kept in place b\ the delicate spiing 
Along one side of the trough a senes of ejelets are soldered to the table, and 
on the opposite side, an equal number of hooks Fresh rubber bands of required 
elasticitj are noosed in the eielets and the animal is held firmly in the trough 
hr stretching acioss the legs of the animal the lubbei bands which aie fastened 
to the hooks The number of bands to be used depends upon the size of the 
animal A iubbei band sti etched acioss the upper logs and another o\ei the 
body holding downi the lower legs, arc usualh sufficient (see Fig 2) 

After the animal is anesthetized, the bode is fixed in the trough by the 
use of lubbei bands The wiie mouthpiece is placed under the upper teeth, and 
the neck is sti etched bj nioMiig the adjustable plate tonvaid luitil the neck is 
made slighth taut The thunibsciews on the adjustable plate aic made fast, 
111 place, and the operation maA then go on 

A moie detailed desciaption ot oiii methods of opeiatioii and accessories 
used in the lemocal of these extiemelc small oigans will be published in a 
subseciuent lepoit togethei with oui findings 

Wo ire mdebtcil to Air Harrj Hawker for the iinuufn tore of this table 



department of reviews and abstracts 


llOUUlT 


\ KiLDurre, M , AuaTitACT Lditop 


c-v A in fnrrclation of the Sedimentation Test, FUament- 
SEDIhlENTATION TEST, A ^ Gynecology. Tates. H W . Davldow. 

Non FUament Count, and the White Oh'.ttt A (.mi 25 20!, 

DAI, Putnam. E and BUman. F Vnnr Tour Oh,Ut ^ t, 

4 . t.uU tliL follow ing i-onUusious irc drawn 

f T ; Irac. of ,.lood ^ 00 . the. tw., . 0 . 1 .., « .s 0. 5 per 

B That of the filament nont.l iment eount was ^ 

o JL\:ra?a\“eV.m\V:o::i:uo^^ filament nonfi. .mc.it 

count in the intcctious conditions 

3 -au ....a ...a« ...n„a, 

5 In the cate of abortion with Me. ding there was no eorrMation between the three tests 

CABBON MONOBIEB POISOKIKa. Methylene Blu- 

Haggard. H. W , and Greenberg. BA J A A 100 -UUi, 

4,1 utii.lios on does it is concluded that there is no lalid basis, 
From experimental „etlnleue blue is an antidote for 

theoretical, experimental or clinical, 

“faS"; ,„ac „ .» -a «'« ■..-•lHa'a;- »' 

1 V..,, T5\ thus further diminishing the owgcn earning capaeitj of the blood, 

meth^ltneTruttets as a smergist with carbon monoMde in promoting asphjxia It probablj 

'"’^yrerimruta^tS^^^^ i“rere pie.cnted showing that the administration of methjlene 
blue m carbon monoxide asphima max induce tatalities that would not othenvise occur 
Iimes^ attributable to the effects of methjlene blue persmts after recover) from carbon 

Thesrc^LTulons reinforce precious evidence tl.at hxpodermic and intraienous medica 
tion 13 more likely to be miurious than .•< medial in the treatment of carbon monoxide 

asphyxia 


SPIEOOHETES A New Method for the Cultivation of Spirocheta Becurrentis, Yuan Po 
Jj Kitasato Arch Exper iled 10 78, 1933 

One cubic (cntiraeter of sterile white of an egg is placed in i test tube and heated 
to so 85° C' for about thirtx minutes The white of one egg is sufficient for 15 tubes The 
oik of the egg is placed in a ilask containing 400 c c of sterile 0 8 per cent saline and 
tlioroughl) shaken The contents of the flask arc then allowed to settle for some days in 
the ice chest The Pu of the supernatant flmd is about 7 0 and it keeps its properties for 
at least two months About 5 e e of this bnuid is added to each tube of heated egg white 
and the resulting medium either u„ed it once or first heated to 35“ C for half an hour The 
must l>e fresh iiid tho'c whose, shel's ire i dark biscuit color produce the most faxorabls 
culture uiedium 
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One or two drops of titrated lafeetcd blood aru added to each tube and the medium 
then covered with sterilo paraflin oil and kept at 35 to 36 5° C Subcultures are made every 
three to fire daja by transplanting about 0 to 5 c c of a good culture together with a small 
drop of citrated human or rabbit blood, then coveting vvith piraffiii and incubating 'The 
citrated blood is prepared bv mixing 2 cc of blood with 0 2 cc of a 10 tier cent sodium 
citrate solution also containing 10 per cent glucose The titrated blood keeps for at least 
three weeks if kept in the ice chest 

GASTRIC ANALYSIS Histamine Test Meals, PoUand, W S Arch Int Med 61 003, 
1933 

An analvsis has been made ot OSS consecutive histanmio test meals Six hundred and 
oightv four of the patients showed no cvidenee of disease, ind stand itds ot normil for gastric 
aeiditv and volume of secretion were derived from these dati 

The mean total aciditv lor male subjects ringed from 101 1 units it the age of 25 to 
67 1 units it the ige of 03 The mean tot il aeiditv for fern ile subjects ranged from SI - 
units at the ago of 25 to bb 7 units at the age ot b5 This included uoniial subjects who had 
anaciditj In the case of the male subjects, there w is a definite eorrelatiou between ige and 
acidity 

The mean maximum ton minute volume of secretion for male subjects ranged from 39 7 
c c at the age of 23 to 24 9 e c at the ige of b5 The me in rolume of seiretion for the 
female subjects ranged from 33 1 c c at the tigc of 23 to 21 7 c c at the age of 65 There 
was a definite correlation between age and volume in the two sexes 

In both sexes tlio total gastric seeretion declined with igc at about the same rate 
There was a steadj increase in the incidence of anaciditv from jouth to old age, and 
at all age periods up to 60 the lucidetice was higher in female than in male subjects The 
incidence for the normal male subjects was 10 7, iiid for the normal female subjects, 14 1 per 
cent 

Li 130 c ises of duodenal ulcer, 91 3 per cent of the subjects lud a total aeiditj and 
79 2 per cent had volumes of secretion higher than the mean values of noimil persons of the 
same age and sex 

In 36 cases of gastric ulcer, 91 7 per cent of the patients had a total aciditj and 75 
per cent had volumes of seeretion higher than the ineau values of normal people of the same 
ago and sex 

In 56 eases of carcinoma of the stomach, the incidence of anawditj was 69 6 per cent 
la the 56 cases, there was oulj 1 pitient who had anaciditj and 3 who had volumes above 
the mean normal value for the same age and sex 

Eighty seven and one tenth per cent of male patients wath gastric ulcer and 92 a per 
cent of male patients with duodenal ulcer had total secretions above the normal mean for 
age, and 100 per cent of male patients with cartinomjs had total secretions below this mean 
The diagnostic value of the histamiuc test meal m differentiating beiugn from mabgnant 
lesions of the stomach is discussed 

In a miscellaneous group of cases, no evidence could he found that anj particular dis 
ease, except pernicious anemia, was associated with a characteristic tjpe of gastric secretion 

UVKR nXNCTION, Clinical Evaluation of Galactose Tolerance Test, Banks, B M, 
Sprague, P H , and SneU, AM JAMA 100 1937, 1933 

The authors feel that the galactose test does not uniformly distinguish between obatrue 
tive and toxic or infectious tjpes of jaundice, although it maj furnish valuable corroborative 
data in doubtful cases In both intrahepatie and obstructive tj-pes of jaundice, strongly posi 
hve tests (excretion of G gin or more) should bo seriouslj regarded and, if excretion is con 
tentlv hieh are probably indicative of serious injury to the hepatic structure The border 
<rrmin of’ positive tests, with excretion of only sbghtlj more than 3 gm of reducing sub 
^ hould not be regarded as conclusive evidence against the presence of mccliamcal 
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1 nf tiu to the il prietitioiar will (lelitml oil how 

biliarv ohstruetioi. Iho i ilue .Imu >1 'hX ‘ ‘"'I pr^'X’U'' 

carefull} ita rtsulta iro i;, 

peneiiLL with jaumlicitl pitunti 

In tho EpUeptlc Syndrome, Hopkins, H 
BLOOD CHOLESTEROL Chemical Studies in P P 

J Ncr\ L Mental Dis 77 oOl, !'• $ 1 

Tho cholesterol content of !lLh^1^rphrsK0d"m.e^^ 

pears to hue some signiheime in imlie itiiig 

changes arc taking pi lee , , . , . ^hehth lower in a group of opilcptie 

Tho average whole hlood eholesterol v line .re sliglitu lower in g i i i 

""”"1*';“^"^ tan I, our to ).ou, ll.roufh.ut 

=4uourp.„.as,. .re,.rr ,u r,,.ep... I, pr,„a 0 , ..u^, 

.1.™ u" nil ... .1.0 »l.oe 1.100.1 .'.01..1.-OI U.....U......E .» H I..r .m, .< ,,.c 

average cholesterol value tor the d O 


DNDXILANT EEVEE Brucella (Alkaligenes) Infections in Man 
tlon as an Aid in Diagnosis, Yeckel, H. C , and Chapman, O 


The Intradermal Eeac 
D JAMA 100 


1S83, 1933 

The following conclusions arc drawn from this stndj 
The intradermal reaction is a definite iid in the di ignosis o 
The test is harmless and docs not disturb the patient 
:Xegative agglutination and intradermal reactions dehnitelj 


brucella infection in man 
CNcludc cbnicah undulant 


The skin remains sensitive to the specific antigen long after the active infection 
In the presence of a negative agglutination reaction, the intradermal reaction may be 

positive and thus lead to a defimto diagnosis 

Brucella abortus 80 is a good antigen to use for the intradermal test It is not neces 

sary to make a senes of tests using two or more antigens 

For proper interpretation, the result mint be read at approvimately the nmetj sixth 


The nonspecific reactions usuaUy appear within the first twenty four or forty eight 
hours and disappear by the seventy second or ninety sixth 
A positive reaction may mean a former infection 


BACTERIOPHAGE, Studies on Cholera, Technic, Asheshov, I N , Asheshov, I , Khan, S , 
and Lahlri, M N Ind J M Research 20 1101, 1933 

This paper, which does not lend itself to abstraction, should be read with interest 
and profit by all who are engaged in work with bacteriophage because of its wealth of 
technical detail based upon the extensive practical experience of the authors 
The foUowing precautions are emphasized as essential 

1 Prevent bacteriophage from being spread all over the laboratory, treating each filtrate 
as a highly contagious hquid If spilt, use freely some chlorine solution, electrolytic chlonue 
(EC) for instance This solution must be in hand’s reach of every worker Hands must 
bo frequently washed in it 

2 Have a piece of cotton wool moistened in E C on a Petri dish cover in front of you 
when transferring or plating bacteriophage Dram the loop on it before flaming tho 
droplets of tho liquid brought suddeulj into the flame burst and scatter bacteriophage all 
around before it is killed in the flame 

3 "When pouring out bacteriophage suspensions from any container (e g , from a test 
tubo into tho funnel), flame the rim of it not onlj before but after pouring out as well 
The container before sterihzatiou is hkely to be handled by attendants, who wiU soil their 
hands and spread bacteriophage all over the laboratory 



1190 


'lur jouuwt, or imoumoiu \no 0;i\u \.o miokim 


■i -Fl mil, tlio nin of tla hltcr i. iiulli. liotorL lUM-rtinjj tin, 'itopjiLi of tin- fuiintl Wlitii 
disoounetting filter caudln:, iijpe the pi nt of coimectiou evith eotton wool moistened in E C 
before touching the candle 

LIVEE FUNCTION, Clinical Value of the Eose Bengal Test for the Detemunatlon of the 

Total Functional Capacity of the Elver, Eao, M V E Ind J M Ki search 20 

1009, 19fi3 

As a result of this btud^ the following conclusions irc ids im cd 

1 Eose btiignl (diiod tetri chlor tluoieseein), 1 dsc belonging to the tripliojbnethane 
series, hns been utilized to studs the clironiogogic fiinition of the liscr for dotermiiiing the 
total functional cipaiitj of the organ 

2 The modified tcchnie described bj Delprit and Stoisc (1931) is is adopted m this 
nil estigation and tho test is described in detail 

3 Tho die is eutirels nontowc to the Ininisn tissues and no untoward ssiiiptouis were 
seen 111 alls of the casts aftir intrasenous injection of the dje in doses of 100 nig for the 
idult 

4 M irked retention of the die was found iii i ists of cirrhosis and m ihgnant disease 
of the hier In c ises ot initastatie in ihgimns of the hier the excretion of tho dst depends 
upon till iniount of funetionalls aitiie liver tissue still remaining Marked retention of the 
dve luthout bilirubmcmn constitutes an important obsorsation in eases of decompensated 
portal cirrhosis of the liter The causes of this iiiatkcd retention of the dve in portal cirrhosis 
are discussed and it is shown that the second irj anemia, which is seen in the later stages 
of the disease, cannot account for this marked retention 

3 Jaundice associated with toxemias of the liter alvrats produced retention of tho dye 

6 Slight retention of the dtc w is seen in long st Hiding cases of passive congestion ot 
the liver resulting from cardiie decompensation and in cases of inkjlostomiasis, in which 
tho secondart anemi v had persisted tor a long time 

7 Tho test IS a valuable ud lu differentiating ascites due to cirrhosis of the hter from 
other conditions producing iseites, o g , cardiac decompensation, nephritis, or peritonitis — 
simple, tubercular or malignant 

8 The results obtained in this investigation arc in agreement with those obtained by 
the originators of this test The test is more lifcelv to be positive in those conditions in which 
there is diffuse destruction of the hepatic paronclmna, than in those with locabzed affection 
The test does not show any specific tape of organ damage, but onlv denotes the amount of 
functionally active liver tissue still present 

9 It is pointed out that, while tho retention of the dje is of great siguificance m tho 
diagnosis of cirrhosis of the lixer, its value in the prognosis is xer> limited It is suggested 
that no useful purpose is served in calculating the “total function” of the liver, from the 
percentage of dje present an the blood at the end of eight minutes, bx the formula given bj 
Delprat and Stowe (1931) 

10 Taken in conjunction wath the clinical observations and the results of other tests, 
the rose bengal test constitutes a valuable aid in the study of hepatic diseases 

VAEIOEA, Complement Fli-ation In, Venkataramati, K V Ind J M Eescarch 20 4, 

1063, 1933 

The author corroborates the presence of eomplemoivt fixing lutibodiea an smallpox and 
reports that they are regularly present and can be s vtisfactonlj demonstrated using a calf 
lymph antigen 

The vaccine was diluted 1 40 with normal saline and, when the coarser particles settled, 
the supernatant fluid was used for antigen and found not anticomplementary in double this 

strength. 
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riLAEIASIS, Complement Fixation In Lloyd, B B . and Chandra, S N Jml .F M 
111 I anil 20 nor, I'll . 


V series ot ei,;Ut\ nine e i-es ot \ irioiH ilinu il tipis of intution lutli \S Iiiuerotti u is 
erainiiied b\ the eomplenieiit Iixitlon re let ion, 11-111" is iiit;;,a:i latricts, i irioiish jirtpartd 
or D immitis Ti\eiit\ three positiM reutioiis uire oht lined V sines of httieii e isis of 
infietiou he other lielininths n is ilao simil irU e\ iiiiiiiid, Mtldin^ three Jiositue notions, 
all of whieh nere in };uini 1 noriii dise ise 

It IS shonn tint eases ot note or sub n iite hiiiph in;;itis tend to exliibit tno distinct 
tipes ot inimunita response In one tepe the llndiii'; is i positiie eoiiipleineiit ti\ ition rcaetion 
assOei ited with in eo-iiiopliili 1, the tot il white lOiiiit mil pole iiiorphoniii le ir percentage being 
within normal liiints In the other tipe the tiiiding is i negitne eoniplenieiit fixition reaction 
luth a poljiiiorphoniielcar lenkoestosis The luthors eoiieliidc, aieordiiiglj, that there are 
two distinct tspes ot itf lek in siieli eises wliiih thee design ite the toxie mil septie tjpes 
respcctivelj 

Ilepeated e\ iniination b\ the eoinpli iiieiit li\ ition test ot i ises of aeute or sub leute 
lymphangitis with a positue eoiiipkiiieiit ti\ itioii naition has dcmonstrited tbit as the at 
taek passes off the reaetiou bceomes negative 


Tho positive coinplcnient n\ itioii reietion in nhiteier t^pe of hi in il lesion it may be 
tound, is always associated with an eosinophilia, and, so tar as we can sec it present, the 
disappearance of tho positue conipleiiieiit fixation reaction docs not seem to affect tho 
cosinoplidia, though this point requires further examination 

As a result of various considerations, the authors hate suggested that the prehminarj 
immumty response in infection bx W banerotti is anaplixlaxis plus an eosinophilia and 
that in circumstances favorable to 1 irge releases or filanal toxm the positive complement 
fixation reaction is superadded as a turther stage of immunization, the clinical result ot the 
increased toxin releases being an ‘ attack” in types of obstruction where the toxin releases 
are normally small, such as in blockage of the limb Ijmphatics, but no attack in circum 
stances where the lymphatics arc still freely open as m cbjiuria 

Two cases arc referred to showing the effect upon the positnc complement fixation re 
action of surgical treatment of the antigcme factor 


Of four cases of gumea worm disease three reacted positively and the positue reaction 
remained unchanged for long periods The long duration of the positive reaction 13 probabl 
due to the absence of Ijanphatic obstruction, bringing the findings in gumea worm disease 
mto Ime with Fairley’s findings in L loa and the author’s findings m chyluria As 
ehjluna, eosinophilia was present lu the one ease of gmnea worm disease which yielded 
negative complement fixation reaction as well as m those yvhich reacted positively Ad 
facibties for the studj of guinea worm disease are not available m Calcutta but it 
gested that exammation of this test will probably not onlj lead to a valuable ^ 
diagnosis of guinea worm disease, but wdl also provide important immunological “n 
may be appbcable to the more complex cases of mtection yrith IT bancrofti wjuen 

From Fairley’s results in L loa and the author’s m guinea worm 
that the complement fixation test bj means of Dirofilaria extracts is a ^ stems likely 

worms of the filarial family generally ^ fo- the 

As the clmical manifestations of W bancrofti infection are largely those of w 
obstruction wherebv the antigemc factor is to a progressive extent cut off^ro,^ ^ lymphatic 
no serological test could be expected to diagnose all types and stages of th ®'>’<=“lation, 
a somewhat restricted field tho test seems hkelj to be useful in dia ^sease, but m 

So far as examined, the specificitv of the test 
guinea worm disease, no positue rc ictions yvere obtained m l^er 

in two cases of hookworm infection, in both of which ■«- h-. bninthic diseases except 

A. .u.,c ^ ™ 

tion that some attacks of lymphangitis are of nurelv ^ directly the demonstra 

therapeutic yalue, except m so far as it suggests that immediate 

from vaciine treatment in this type of attack ^ benefit is to be looked for 
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TUBEECXTLOSIS Acid-East Bacilli in the Stomach Lavage and Eeces of Tuherculous 
Children, Kereszturi, C , Hauptmann, D , Schick, B , and Mlshulow, L JAMA 
100 1481, 1933 

Among 101 tuberculous children, onlj 27 7 per cent shoued tubercle bacilli in the 
stomach content 

The ages of the children ranged from eight months to si\tcen years 
The type of the cases included in the studj \ancd from children ubo had no other 
pathologic clinical signs than a positiie tuberculin test to children who had bilateral 
destructive pulmonary tuberculosis 

If guinea pigs were not used, the smear examination of stools •siclded 7 per cent 
less positiee results than the more eumberaome stomach lavage 

The Armand Delillo modifieation did not, in the author’s hands, impro\c the routine 
stomach lavage first suggested by Meunicr 

Sputum and throat swab examinations gave positive results less frequcntlj than 
did stool or stomach lavage examinations 

Clinically, destructive pulmonary tuberculosis cases showed in 73 per cent positive 
stomach lavage results against 28 per cent among the clinical nondestructive pulmonary 
tuberculosis cases The other forms of tuberculosis cases did not show positive results 
except one bone tuberculosis case 

Younger children did not show positive results more often than older ones 
Clinically, inactive cases jicldcd onlv negative results, sbghtlj and verj active cases 
showed ditferont proportions of positive results, and activitj seemed to parallel the fre 
queney of positive examinations 

Positive stomach lavage for tubercle bacilli had severe prognostic significance 
Pathologic chest signs, fever and cough gcnerallj parallel the frequency of positive 
results 

The average age of the patients with positive stomach lavage was two jears higher, 
the malnutrition somewhat loss and the average gam of weight about half as fast as 
among the cases who gave negative stomach lavage results 

As far as sputum and feces examinations were concerned, tho routine hospital ex- 
amination yielded as good results as tho careful research studv, because more frequent 
examinations were made 


G-ASTRIC JHICE, Protein and Non Protein Nitrogen Determinations on, Martin, L 

JAMA 100 1475, 1933 

In the normal gastric juico, protein nitrogen and nonprotoin nitrogen fractions 
(ammo acid, urea, uric acid and ammonia) were found in amounts that varied within 
but small limits 

In the benign achlorhjdnas tho amounts were found to he increased approximately 
twofold 

In the cases of pernicious anemia the same increase was found and associated with 
still greater amounts of ammo acid and urea 

In earemoma of the stomach associated with achlorhydria, large amounts of protein 
and nonprotem nitrogen were found 


PNEUMONIA, Blood Picture in, Rosenthal, N , and Sutro, C J Am J Clm Path 3 
181, 1933 

In addition to notmg ordinary blood changes, observations on pathologic cvtoplasmic 
alterations (toxic granules) are a valuable aid m tho diagnosis and prognosis of cases 

^^Pathdogio cj toplasmic alterations (toxic grannies) are present in aU cases of lobar 
neumonia are diminished m bronchopneumoma, and usually are absent m conditions 

simulating pneumonia 
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In rctO\crt.(l tlio <li;jcin-ruti\c tliiiL is ihi. porc^ntn^jL ol tolls sho\\inf; 

tone changes, rises ripulK (not infruiii* ntlj to IDO) either prior to, or iiiiinoili itclv 
attcr, the ensis or lourtU iscth 

The degciier itu 0 inilo\ is lower in ileohohe patients sufTering Irom pneiiinoni i 
In fatal pneumonia the degoner itieo iiidev is frefiuentU 100, its por-istence at 
that lo%el presages a fatal prognosis 


PNEUMOCOCCtrs TYPING, Immediate Directly from Sputum by the Neufcld Ecactiou, 

Sabin, A. B JAMA 100 15t>4, 1931 

Two small lleeka ol sputum ire pined on i eo\e' slip (about b\ 30 mm ) with i 
platinum loop, the diameter of wliieh prcferablj docs not c\ceed 2 eni hen the simlum 
13 verj tenacious, as it rrequentU is, it iiiaj bo neecss irv to use another wire for getting 
the sputum off the loop To each bit of sputum an equal qu intitj of the undiluted rabbit 
serum (Type I serum to one, and Tjpe II scrum to the other) and a loopful of standard 
alkaline methjiene blue was added A special deep, 1 irge, hollow ground glass slide, big 
enough to cover both drops, w is used, this special slide is convenient but not essential 
The edges of the slide arc smeared with petrolatum, it is placed over the cover slip, and 
the preparation is inverted The evaniination is made with the oil immersion lens and 
an artilicial blue bght Although the reaction occurs almost immediatclv, it is best to 
delay the examination for about two minutes to allow for proper diffusion of the serum 

It IS important to observe that ordinarilj, in the hanging drop preparation, pneu 
mococoi in sputum show no capsules, occasionallj a faint halo of light but without an> 
definite outline may be seen about the organism 

However, m the type specific mixtures of sputum and scrum one finds the pncuino 
CQcei surrounded by peripheral zones of charac tens tie appearance and distinct outline 
This peripheral zone consists of a refractile substance which does not take the stain and 
which may be described as having a ground glass appearance, the organism within it is 
stained blue The size of this zone of “qucUung” vanes in different sputums with or 
ganisms of the same tj-pe, generally. Type n pneumococci presented the larger zone It 
IS important to stress, however, that it is not so much the size of the zone as its char 
actenstie appearance which determines a positive reaction It is also necessary to state 
that this reaction does not depend on agglutination of the pneumocotci, although it oc 
casionally occurs in the sputum, but on the appearance of the indmdual organisms fur 
thermore, this appearance is so charactenstic that the finding of even a single diplococcus 
which shows it IS sufficient to diagnose the type 


TTJBEECUIiOSIS, Identificatton of Bovine Type from Sputum, Girdwood BO J P rh 
&, Bact (Edinburgh) 36 153, 1933 ' ^ 

A morning specimen of sputum is collected and an equal quantity of one normal 
sodium hydroxide solution is mixed with it for thirtj seconds and centrifugated at <> 000 
revolutions per minute for twenty minutes If the specimen is more than usually viscTous 
the mixture is incubated at 37» C for twenty minutes before centrifugating The suner' 
natant fluid is decanted, the deposit is then roughly neutralized with three or 
of normal hydrochloric acid solution, mixed, and seeded on four slopes of entr mpa 
The tubes arc incubated, examined weekly and discarded m three months i/L 
13 obtained In a few instances in which the sputum is “positive" na growth 

amination and yet no growth is present or in which although m, ™icroseopic ex 

examinations are negative, the clinical evidence stronrfv si^ oroscopic and cultural 
may be present in small numbers, the reverse method of cone ^ tubercle bacdli 

F,.« of .«« 

.solated In any guoa case of pulmonary tnberculosis 'th s'lainn irero 

of ,be bosine u-p. seem, t„ b. of a.£nr,.,y unfaroraM, 
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EooIjs and ilonograplis for Bo\iew sliould be sent direct to tiie Editor, 
Dr Warren T Vaughan, Professional Building, Richmond, Va 


The Biochemistry of Medicine 

""PHE relation ot biocheimstri to the rcLOgnilion, m imgoineut, md control of disease has 
been the subject ot lutenaiio studi and, iiithiu comparitiiclj receut jears, his made 
a tremendous adiaine 

So rapid ha\e been the dc\ elopuiciits in this laid that the phasiciau his been hard 
put to keep pace with tliem aud so crowded is the medic il curriculum that the medical student 
of todav IS not alw ij s as tamihar w ith them as he should, lud indeed must, bo 

It 13 to this audience that this book is uldrcsscd, its purpose being to coordnuite pure 
biocbemistr'v with those applicatvous to medicine which, iftcr all, constitute the important 
phases of biocheiiustri tor tl c physician 

The stale is clear, simple, iiid ease to read aud the angle of \ic\\ csscutiillj practical, 
and it IS to be expected that the hook will find a wido field ot usefulness It can be heartily 
recommended as an cmiueuth praitu il ind useful test for both student and phvsician 


Lsrmpliatics, Lympli, and Tissue Fluidy 


D EALIZATIOlSr of the extent aud complexity of the hanphitic si stem is the product of 
innumerable investigations starting from the demonstration of the mesenteric lacteal 
lessels by AscUius in 1627 

Investigations ot the jihisiologi or the lymiihitic system, howeicr, haie not kept pace 
ivitli anatomical studies so that the exact nature of its functions aud the mechanism whereby 
they are carried out still rem iins to no small extent a problem awaiting soliitioii to which the 
present xoluuic makes a distinct and \aluable contribution 

Starting with a rcxiew and discussion of the structural basis of the limphatic system, 
the authors next consider the entrance into the lyaiiphatics of colloidal solutions and torcigu 
particles, reiaewaiig the work of precious ini estigators and citing their own 

The peniieabibty of the blood capill inos and their normal Imiits of permeability to 
colloids are next reviewed tollowing xxliicli the flow of lymph, its composition, lud the tissue 
flmd are discussed in the bght of acailable experimental eiidcncc 

The final chapter of the book is deioted to the pr u ticiil consideration and application 
of the data resulting from the exTiermient il studies preciously rccaecced 

Among these are the relatiou of the Icmphatics md lymph flocc to circulatorv edema 
and in hypertension, the effect of lowered plasma proteins lud ot intracenous mjectious, 
the effect of heat and bght, of asphyxia and carbon dioxide inhalation, the lymph flow in 
anaphylactic shock and m inflammation, and finally, a discussion ot attempts to preceut 
the entrance of lymph into the circulation aud of measures designed to promote the flow of 


lymph. 


of MeOicine Be A 1 Ciuceron D Sc, Professor of Biochemist! > Uni- 

. ^ and C R Gihnour il D Professor of ilediclne and Clinical iledlclne Uni- 
versity of Manitoba ana n Baltimore William Wood and Co 
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V biWiogr ipliv 01 )7 i> 't' i.oiujiKtt.1 llio book 

Tile lolumc 111 IjL rt-^irtlid is i i ilu iblc, ii'** till, mil lutliont itivi toiitribiilioii to the 
aubjci-t taiiLS-iill) IS the lutliors, in jinfirtiui. to merLh summ iri/iii}' the liter iturc, line 
not hcsit ittd to Ue ele irh «b it tins ibimsilMs tliiuk in ri 1 itiou to in ittera of disiiute 

Their objeet has bccu to ,^i'e i \iorkin|^ nlc i of nliit the iMiipimties ire doinj^ m the 
iinmunb in bods ind to this iiid this jire-mt d it i dr issii troiii in itoiiis, phssiologj, X) ithology, 
ind immunologs 

Tint this npiiroieh the subjiit ssoll qu ililied lor the t isk reiimris no eiiipli isia That 
the) base aebiesed the end in suss the solunu hi irs ssitiuss 


Minor Maladies and Their Treatment' 

"^HE seoiie, eharaeter, and raison (V ctre of this book are ssell indicated bj the follossiiig 
excerpt from the Preface 

“When I ssaa first ciii lUhed I sseiit into gciieril prietiee iiid soon found that though 
moderatels ssell cciuippcd in the diagnosis and treatment of diseases sshich I seldom ea 
countered, I svas diseoneertiugls ignorant m those matters about sihieh I ssas most frequentlj 
consulted Pneumonia I knevs and rheumatic rcicr and t)phoid, I svas so ssell acquainted 
sTith phthisis that I eonfideiitls recogiiued it in cstrs trisial cough, and so ssell sersed ssas 
I in heart murmurs that I ssas prop ircd to diseoscr and treat them, svith a combinatson of 
digitabs and ssords of serious svarniug, esen ssben thes had no serious significance 

"With knossledgc concerning tabes, tumors, and trematodts I isas full to oserflossing, 
but I soon reabzed that I kness sen little about a common cold, less about ordinary indiges 
tion, and nothing at all about the rheumatic conditions In this dilemma I searched for a 
book that would lighten ms darkness, but I found it not ” 

There are few, indeed, in sshom this frank confession will not strike a responsive chord 
for few snll debate that it is not in large measure as true now as it ssas sshen first written 
The small volume docs not pretend to be encyclopedic but the table of contents which 
follows indicates their practical nature Colds, Coughs and Sore Throats, Indigestion 
Constipation, Diarrhea, Vomiting and Giddiness, Kheumatism, Xeuralgia and Headache 
Sabent Symptoms, llinor Glandular Insufficiencies, General Health, Adsancing Years In 
sanit), Some Drugs and Their Uses 

Even the most cursory glance through the hook suffices to make obvious its eminently 
practical trend and that the methods and advice giien are based upon a wide and extensive 
experience The style is simple and not only catches but holds interest, enbvened by touches 
of humor and permeated throughout with common sense, which readily explains the passage 
of this book through six editions and warrants the presumption that there will he many more 


Gs^tne AiiAcidiky Its IRclatioiis to Disoascy 

JHIS, the latest of the MaemiUan Hed.eal Monographs, presents an authoritative and com 
prehensue survey of a subject which, wlule of definite ebnical importance, has long been 

methods for the determination of gastric aciditi Tl * i. " ^ discussion of 

chmcall) used the term "anaeidit)- signifies only St “ 

J signiues only that a xellow color is obtained with 


Bj Leonard XX illlams II D Cloth 
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pages 


•Xlinor llaladles Xnd Their TicatiiiLnt 
UO XXlllUm xxood i Co Baltimore iid 
tGastrlc Vnacldlt> Its Relatinna 

1 - line The Macmillan Co Xew York 
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THE JOUBN^Vli OF LABORATORY CLINICVL AfEDICIOT 


Topfer’s indicator and that true anaeidit'V evihts onJi nhen unconLiimnatcd gastric puce 
secured after histauuno stimulation presents a neutral reaction (Pu 7 0) bj hjdtogen ion 
determination 

The various test meals and their deficiencies are iicll discussed, the authors recom 
mending the histamuie test and describing their technic iii detail 

A chapter on the historj and classification of inaciditi reveals the confusion surround 
mg tins subject The authors’ classification follows 

“I True Auaciditj A Xo reaction to diiueth)!, even iftcr histaiiiinc stmiulation, 
usually, if not always anatomical lesions B No reaction to dimethjl but slight acid excretion 
after histamine 

“II False Anacidity A Kelitive No reaction to dimcthvl alter usual test meals 
but definite acid production alter histamine, anatomical lesions often absent B Transient 
Temporary abeyance of secretion not dependent upon anatomic il lesions but upon some other 
demonstrable cause C Basal No tree acid production under basal conditions but free 
response after stimulus (test meal or histaiiiiiie) , lesions not neccssarilv present ’ ’ 

True anaciditv is next discussed in detail and, while occurruig ilmost mv iriablj in 
pernicious anemia, and with great frequenej in gastric circinoma, the authors emphasize its 
occurrence m the absence of anj definite disease 

This “unexplained aniciditj” is considered at some length but remains, as vet, an 
unexplained problem 

Following a discussion of the ctiologv and cUnicil fi iturcs ot true luaciditv, filsc 
anacidity is considered, then the anaciditj of pernicious iiiemia, lud that encountered in 
gastric carcinoma Tho association ot anacidity with other conditions is illustrated by i 
comprehensive table (21 pages) The prognosis and tiuripv ot anaciditv and a final sum 
mary complete the book 

111 tho last analysis, despite tho extent ot tho investigations which hive been recorded 
tho established facts concerning anacidity iiiav be very briefly summarized 

It is neither a disease nor a dclinitc cntitv but a function il state which may be 
temporary or permanent, which may or mav not be accoinpinicd by lesions of varying nature 
and degree, many of the more mmuual of which have not been shown couclusiiely to ho the 
direct cause of flisturbances of secretion That inacidity is the precursor or cause of certain 
diseases, while a possibibty, has not been finally proved There is no special treatment 

Tho outline given above indicates the comprehensive character of tho monograph and the 
association of the authors with this field of investigation assures a critical and authoritative 
presentation of the data they have assembled 

In style the book is easy to road ind to uudcrstind and the format leaves little to be 
desired 

The volume may be regarded us a distinct and usetul contribution to a much discussed but 
little understood subject and, as such, should bo welcomed by the phvsician who must inevitably 
in practice encounter many cases presenting disturbances of gastric secretion as a primary 
or secondary symptom 
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EDITORIAL 


Bilirubinemia and Pneumonia 

/CLINICAL medicine presents few pictures moie dramatic, and at the same 
^ tune more inexplicahle, than the sequence of events which comprise the 

crisis in lobai pneumonia , t. 

Just what occurs, and how it occui-s, to pioduce the striking change in 

the premously despeiately ill patient, who suddenly and dramatically is now 
seen to have “turned the corner” and taken his first step forward on the road 
to recovery has long been a baffiing puzzle to physician and pathologist alike 
In 1928 Elton, ^ leealbng the familiar bile solubihty of the pireumoeoeeus, 
advanced the suggestion that in lobar pneumoiua due to the pneumococcus 
recovery might be influenced, in part at least, by Ijsis of the pneumococci by 
the bile present in the eiiculatiiig blood and, as a eoiollarv based upon this 
assumption, and gianting it to be time, that changes in the icterus index dui- 
lufi- the acute course of lobar pneumonia might have some prognostic value 
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In suppoit ol tliib liuiei^ ii pnoti h\potiiesis he has (.allied out and le- 
poited studies ot suilieient inteiest to naiiant sunimaiA and lenew 

Pielinunaiy stiiches in seien Jiospitalized eases demonstiated not only that 
theie was a definite distuihanee in the icteius index dming the eoiii-se of 
lohai pneumonia but also suggested a defimtc lelatiousliip between the degiee 
of bilirubinemia, as deteimined bi the leteins index, and the acute coiiise oi 
the disease The lattei conclusion aiose fiom the fact that in thiee out of 
foul leeoveied eases theie was a definite use in the leteuis index wlule in the 
fatal eases the icteius index dcteiniinations suggested eithei a failuie of the 
blood-bile eoneentiation mechanism, oi an inadequate conceutiation eaily 
enough in the eoiiise of the disease 

Piom a subsequent senes ot thnti eases- studied duniig 1929, it became 
emdent that a latent jaundice associated with toxic hepatitis occurs in pii- 
maij lobai pneumonia moie commonlj than heietofoie has been appieciated, 
and that while the jaundice has no appaient lelation to the anatomic location 
of the lobe iiiiolved, it was encounteicd nioie fiequentlv with iight-sided 
imohement as well as, counting the two iippei light lobes as one, watli uppci 
lobe consolidation Adequate explanation foi these obsenations is not appaient 
In this senes also deteimniations of the icteius index weie not only of 
definite diagnostic laliie, not onh in the difteientiation of pnmaij fiom sec- 
ondaij lobai pneumonia but also fiom bionehopneumonia, but had, m addi- 
tion some piognostic \alue in that an elesation of the icteius index ocemied 
lathei consistentlj in the leeoveicd cases 

These studies haie now been lepoited upon two hiindied and twenty-foiii 
eases of lobai pneumonia in each ot which daih deteminations of the icteius 
index, diiect Van den Beigli leaetions, and quantitative estimations of the 
senim bibiiibin haic been conclated with icsults of distinct mteiest and defi- 
nite value 

The studv veil soon de\ eloped niimeious lam’fications and, as yet, is far 
fiom complete but enough has been done to suggest the inipoitanee of its con- 
tinuation and extension and to wmiiant consideiatioii of the statements to 
follow 

In the fiist place Elton’s studies haie definiteh established the fact that, 
whethei clinieally enclent oi not, a latent jaundice demoustiable by ictenis 
index deteimniations is a constant finding m pnman lobai pneumonia 

Second, the icteius index leaehes its highest cuive in eases teiminating 
111 a true cnsis but usually subsides pieeipitately upon the estabbshment of a 
fluid plenial exudate, such a falling cune always being associated wuth a 
potential empj ema = ^ 

Thud, when the pneumonia is pneumococcic in oiigin, and not othenvise, 
the dailj icteius index giaph is of definite piognostic lalue as incbcated by 
the findings in the following summai-y 

Appioximately 30 pei cent of hospitalized eases of lobai pneumonia do 
t foim pleuial effusions In such cases the nioi-tabty langes fiom 75 to SO 
cent lecoveiv being appaiently entiiely dependent upon the moiements 
S'the bile-senim eoneentiation as shown by the letenis index 



1 l>uilltl M, 


11')') 


111 tliO'ie t.ists shoumi^ llie piiM’im ul lluul cxiid ile, 70 pti tent oL tlie 
uTics, the inoit.iht\ ii.is I") pel tent 

The pio^nostit inteijnetation ol the uteiiis nule\ depends upon (1) Tiic 
nia\imuiu nulc\ obtained .nid, (2) the picseine oi .iliseine ol i lluul jilciual 
ewulate aiisiiu' lioin eaih loht intoUed, tlie iiule\ in the ihseme ot suth lluitl 
tciuhii!' to osLillate upiiaid wliih in the picstiut ol Hind tiie tm\c dtsitnds 
towaid the noinial let cl 

A stiikiiig fc.itme ot the in\esti"afion w.is the niiiked difteieiue intlucnt- 
nig the mteipietation oi the tunes ciuounteied in the ttliite .iiul negio late 

In the tsliite latc \shcne\ei the ittcius inde\ %\as within the zone up to 
Hid including 16 6 the iiioitahti ot the disease was 100 pei tent 'With indices 
not esccediiig 18 7 to 30, with oi without the picstnte ot lluid esudates, theie 
weie no deaths, while cases tailing within this zone hut without ewidatc, the 
das ot the tiisis toiicspondcd wntii the attainment of the maximum itteiiis 
index which, tollowing the diop dining the ciisis, itmaincd abo\e iioimal foi 
seitial dajs 

In the negio lacc, on the tontian, lecoiei-j oeeuned onh when the 
icterus index exceeded one hundied 


So constantly was this difteience noted that the suggestion is adtaneed 
that the phenomenon is a hiologit constant and essentially negioid in eliax- 
aotei, an assumption strengthened by its octuncnce in an apparently white 
male latei admitting negio anccstiy 

Poi this phenomenon, which Elton speaks of as “the iiddle of the ictenis 
index 16 6,” no adeciuate noi sati-sfacton explanation can as xet be adtaneed 
The chaidcteiistics of this phenomenon aic thus summarized by* Elton 
“1 A.S the ictenis index ascends in the absence of a diiect positne Van 
den Beigh, it is halted in its use at 16 6 while at tins point the quantitative 
hihrubm incieases shaiplv to dispropoitionately high letels 

“2 As the icterus index uses fiom 16 6 to 30, a definite downwaid loop 
in the quantitatise bilirubin takes place, which may continue downward with 
the using index, or may recot er fiom its fall to legain at 30 appioximatelv 
the talue it had at 16 6 


“3 In famibal yaundice, pcmicioas anemia, and in the newborn the nse 
of the icterus index abote 16 6 is asnallv accompanied hy an anomalous tvne 
of diiect positixe Van den Beigh reaction, an immediate golden accentuation 
instead of the typical leddish oi amber color In lobar pneumonia, however 
should this golden leaetion he present, it is completely masked by the inyanl 
able piesenee of the ledchsh direct positue leaction 

“4 The negro laee has not as xet been found to exhibit th,. 

»l„eh liras fo, appeal, to be a«oe,ated mb .clem, only ,he ,eb,t°™e“°° 

‘‘5 Icteinis ascending A\itli a diiprf « Tr t ^ , 

the 16 6 phenomenon m its complete form foi eUhef th^ hdt 
longed, as in many fatal cases of lobar pneumonia m tb^ th i ^ 
as 16 6 IS passed, no subsequent downward loon m tl 
manifest (except in lobar pneumonia m the whit^ race) ^ ^'liruhm is 
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“The icteiiis ot lobai pneumonia in the wiiitc lace, then, exliibits the same 
chaxatteiistics in its changes as aie c\hibitetl in the tjpe ot leteius known as 
‘hemolytic’ except foi the tact that the Van den Beigh leactioii is diiect 
positice ’’ 

Fiom the data thus assembled a pin eh hcpothetical biliiubni theiapy in 
lobai pneumonia is suggested 

It IS obiious that mam factois must be taken into consideiatioii and nioie 
extensile studies iiiidei taken beloie this possibilitj^ can become an aetiiahty 
It IS appaieiit, ioi example, that the aim oi bilinibin theiapy ia the white 
I ace must be to cause the index to pass 16 6 but not to exceed 30, m the uegio 
lace, on the othei hand, oi in those ot the iiliite lace pieseiiting negroid leae- 
tions, an icteius index ot 100 must be obtained 

The object ot biliiubin theiapv would be an inciease oi aceeleiation of 
Ijtic and autolytic piocesses but the intluence ot the pieseiice oi absence of 
fliud exudates must also be considcied and legaided as ot gieat and definite 
impoitance 

As has been commented upon abo\e, theie Mas an appaient definite lela- 
tion between the oecuiience ot fluid exudate and tlie moitalitv which, m then 
piesence in the senes studied M'as oiilj 15 pei cent 

Accoiding to Elton the fluid mechanism is analogous to diainage and its 
successful opeiation is laigeh dependent upon tliiee factoi-s (1) Unimpeded 
aiitoljsis of pneumococci, (2) phagoejtosis and the action of 16110005*110 enzjTnes, 
and (3) the biliinbin content of the fluid (dependent on the serum level) 

The studies thus biieth outlined aic of gieat inteiest and well waiiant 
the consideiation of clinician and imestigatoi and deseive, as ivell, extension 
and coiioboiation 
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CORRESPONDENCE 


To the Editor 

In the current number or liu loLi n vi or L\uoiuToia vso CtiMevi Mmicisi, (18 
72o, Vpril, 1933) Dr H irr^ D igle in hia irtule, ‘ Pret ipit itmii Tests for Sililiilis M ith 
Spin-il Fluid” on p ige 7JS m ikes tlie lollouinj' st iteiiieiit 

“The W isscrin inn reaction tlieretore reiiiiins tiie iiietliud of ehoiee in the eximinition 
ot spill il lluids Until some method his been toiind ot mere isiiig the sensitmtj of the 
precipit ition tests, in lluids, the \\ issiriii inn e iniiot be eiitireh repl leed In preeipit ition 
tests, no matter hon gre it their teehiiie il simplieiti, reli ibiliti or seiisitnitx uith serum ” 
Xo mention is made in this irtiele ot the mieroseopu slide preeijiit ition test tor sxphihs 
i\ith spinil lluid iTliieh has now been eumpired with the \\ issirmiiin test in three hospit ils 
(Lenox Hill Hospital, Xew \ork. Post Gridiiite Hospit il, Xew York, and Alount Sinai Hos 
pital, Clcieland) in 1G31 tests, the results showing the slide tests to be more sensitne and 
no less spceiflc than the routine ■\Vassermanns of the respcctne hospitals 
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3 Spiegel, L, Eller, J J , and Etin, C R Spinal Fluid in Scphilis 11 A Comnaratne 

Study of Fne Hundred and Twenta two Spinal Fluids by Complement Fiiatwn Lid 
Sts*' Tests, Archives of Dermatologj and Svphilologj 26 

Furthermore, as stated in the article describing the slide test with spmal fluuU the 
desirable sensitivitj of the precipitation test watli spinal fluid i, achieved by the addition 
to the spinal fluid of a proper amount of acetic ae.d, bv the use of a purified antigen emulsion 
of greater sensitivitj than that used for serodiagnostic purposes, and by optimal mixturl in 
an open slide chamber of proper size 

Mount Sinai Hospital, ^ ® Laboratory 

Cleveland, Ohio 

To the Editor 

Dr Kbne, in the foregoing letter, takes issue eeiti. , e 
test, properlj performed, is more sensitive than flocculation testT Wassermann 

as evidence the fact that in several hospitals the K 1 e e e spinal fluid, and adduces 
sensitive results I had alreadj seen ^0 ^ the thr^ ^ more 

,..n 

has absolutely no general significance unless that t» ‘‘"nermann reaction” 

issue IS the relative merit of the flocculation to e “■ detaiL The point at 

... .„j,b>., ..b «b ,b: “ 

- 
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mcubitiou, tilt iniaibcr ot iiubott-ptor units, tin, iiiLtboil of iircji iring intigcn uc Mould 
like to knoH all these tiats before dcLiding is to the \ab(lit\ ot the contlusiou that the 
Kbue or aiij othir lloniilation test is niore acnsitixe thin 'the" spin il fluid NVassernnnii 
reaction 

111 my onu expcntmi, a lour houi iit bo\ A\ issciiii inn test luth iii intigcn toiitainiiig 
06 12 ptr lent sterols, using 02 ol of luli of the tour n igcnts, and 10 ce of spiiiil 
fluid, folloniiig thi ice bo\ iniubitioii nith hour inciibition it 07° C , iiid using i cell 
suspension sensitized iiitli 3 units of iinboteptor, is so t ir snptrioi to the Kihn or Eagle 
floei Illation tests is to in ike the \\ isserin inn ni iiid itori Until the Kline or iiij other spinal 
fluid flocculition technic has been compared nith a asscruunn of approviniatelj the same 
sciisitmtj as tint described in nij paper, ind found to aicld more sensitno and equally re 
liable results, the method of clioiec in e\ uiiinmg the spinil fluid remains the It asserinann 
Ccrtainh, the burden of proof rests upon those nho Mould disc ird it 

This entire discussion illustrites the nceessiti for a coinpetitne serologic eonferenee 
111 this coiintri, as the first step toward a inueh needed st ind irdi/ itioii of labor itor\ proecdure 

II VKtt\ E irLE, 11 D 

Ilanard Hledie il School 
To the EiJttoi 

Dr Eagle states “that the question at issue is not floeeulation test 's a Wisser 
niann reaition, but flocculation test is the be*st I\ isserni inn amiable ’’ The letter then 
giies dctuls of a ■Wasscruuuii tost Dr Eagle eonsiders the best ind eoneliides that since 
the articles referring to the comp irison ot slide test mil II issermann 1 iil to describe the 
Wassermanii teehnic used, am general eonelusions is to the relitiie sensitiiiti of the slide 
and Wasserinann tests are ecrt iiiili not ;justiflcd 

I should bkc to s ij in reference to this repU that it in ikes no eommeiit coneermng 
Dr Eagle’s fulure to note or mention the method “of mere ising the seiisitintr ot precipita 
tion tests in fluids,’’ eont lined in the first irtiele on the Slide Test Mith 'Spinal Fluid (see 
reference 1, letter of AIij tMcltth) and dosenbed in the preuous letter 

Furthermore, sufficient descriptions ot the AVisseriiniin methods oiiqilo^ed at the Lettoi. 
Hill Hospital and Post Gradu ite Hospital, E'en Pork, ire given iii referenees 2 and 3, letter ot 
ilay tivelfth, to make it clear that the pathologists at the respective hospitals Mere 3ustified 
in emplojing them routiiieli The W asserm inn iiiethod used at Alount Sinoi Hospital, Cleve 
land, was the Cleveland method (Am J Srph 9 767, 1927) which we have found thorough^ 
satisfactorj and since we tmplovcd the same intigen as used in the slide test we felt that the 
test for test comparison was in even more conclusive one than iii the usual studj 

In fairness to these three AVasscrniaiiii methods and main others, Dr Eagle should 
quote the results of i eomparisoii of his methods with them before he admits liis to be tbo 
“best amiable ” 


B ^ Kline, MD, Chief of Lahoratorj 
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CLINICAL AND EXPERIMENTAL 

IXSl'LIX RE&I.STAXXE AXD SEXfelTIVlTY' 

W G KvRa, PhD, C W Sclll, PhD, vnd 0 II Pett^,t MD 

PniLVDELPHIA 


'T-'HE use of insulm m the tieatment of diabetes is usually accompanied with 
1 little discomfoit Howecei, there occur cases in which tlieie is a moie or 
less reaction to the msulm in 3 ected It is usually of an immunologic nature 
Immunolo>nc reactions to insulin may be divided into two classes, one, m which 
the reaction is local and usually accompanied by swelling, ledness, and pain, 
and the other, in which the reaction is general, and the usual response is urti- 
caria Urticarial responses were moie common with the very crude insulm 
that was used during the first period of insulin therapy They were often at- 
tributed to the protein content of the insulin Hou ever, with purified insulm, 
reactions still occur uith more or less fiequency 

Allan^ states that the incidence of these local reactions has increased dui- 
lu" the past five j ears During the year 1930 it occurred in over 13 per cent 
ot°the cases at The lllajo Clinic This reaction uas usually mild and was re- 
bel ed either bj change of the tj pe of insulin or passed oft spontaneously, as 
the treatment continued Howeiei, m certain cases the allergic manifestations 
were more seieie and interfered with tieatment Usually these sensitive cases 
were not accompanied by resistance to insulin, but there were also certain 
resistant eases, nliich nere not insulin sensitiie These mild local reactions 
are not uncommon m other clinics, and there is an opinion that thej^ may occur 
less fiequentlj with insulin prepared from beef than from pig 

♦ From iht- DhJslon of ‘Metabolic Disease" of the Philadelphia General Hospital and the 
I,^'\boratorlcs of the Graduate School of 'Medicine of the Lnl\erslt> of Penns^Uania 
RtceUed for publication October 10 1932 
tDecea’it.d. 
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The iollo^Mug case tliftcib fiom those pieMoublj lepoited, m that the pa- 
tient was both veiy seusitne and -vei} letidctoiy to insulin Also, the refiae- 
toiy condition disappeaied suddenly attei U\entyone months and followed 
immediatel} the inti amuscuhu uijectioii of some labbit seium, the natuie of 
which will be desciibed latei The sensitivity to insulin, howevei, peisisted 
foi a much lougei peiiod of time and is pieseut, to some extent, attei a period 
of o\ei thiee yeais, although the patient has been isithout insulin theiapj toi 
a peiiod of nineteen months 

Similai local leactions haie been desciibed in the liteiatuie Glasbeig, 
Somogyi, and Taussig^ in discussing an insulin case, desciibed the local le- 
action as follows “Fiom fi\e to secen houis attei the admiuistiation of insu- 
lin a laige aiea of mduiation appealed at the site of injection, reaching a diam- 
etei of 10 cm in fiom tvelve to fifteen hoiiis, tlie area N\as hot, angij and 
tendei foi twehe houis moie and then giadualh faded The leaction was 
identical nitli se^eial biands of insulin ” 

The patient of the abo^e authois is A'eiy intciestmg, in that she showed a 
spontaneous diop in iiisulm lequiiemeiits This is peitinent in i elation to the 
piesent case Because of In poglj ceiuia, the amount of insulin nas leduced 
fiom 320 units daily to 100 units ovei a peiiod of six dajs Di Taussig^ has 
kmdlj gnen me fuithei lutoimation since then lepoit vas made Duimg 
1928, tno yeais aftei the aboie desciibed leactious, the patient was clinically 
well on 100 U daily In 1929 patient was taking about 70 U daily ilaich, 
1931, the patient lepoited that she was without gljcosiuia on 50 U of insulin 
pel day This case difteis maikedly from the piesent case m that the lefiae- 
toiy peiiod was only of about tlnee months’ diuatioii Also, although theie was 
a lathei spontaneous lecoveiy fiom the icfiactoiy condition, still the patient, 
five yeai’s latei, is lequiiiiig 50 U of insulin daily Although these authois 
examined the seium foi piecipituis, no leaction could be obtained m any dilu- 
tions 

Lawience'* in discussing local insulin leactions undei his gioup classed as 
“delayed leactious” desciibes them as foUovs “In such cases dining the 
fiist day 01 two of the injections only the usual stinging results About the 
thud to fifth day, hot, biavny spellings begin to appeal at the site of injec- 
tion, develop fully m six to tuehe houis, and haie usually disappeaied in 
twelve to tlmty-six houis Thej may cause much jiam and nutation, and can 
be paitly alleviated bj cooling lotions ” He states that he has ne\ei seen them 
cause trouble foi moie than tliiee months He states that sometimes a change 
of insulin makes them i eappeai foi a Aveek oi tivo 

Tiift^ m a papei on insulin seusitu'eness, lepoits a case Avith a maiked 
"eueralized urticaiial leaction This patient Avas sensitive to Aanous biands 
of insulin tiled, and also to puiified cij’-stalline insulin This case ga\e a 
marked skin leaction, a positive Prausnitz and Kustnei leaction, and a pie- 
cipitin reaction ivhieh remained positne foi a short time after tlie general- 
ized leaction occuired 

This patient appaieutly Avas definitely sensitive to purified insulin, but 
the response was geneialized rather than local, as m the piesent case 
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^el^ suit ol injections It uas ust uaimtli in the area 

u. Soo„ af.c. t 0 1... s.oH.u,, .ay .al, 

Fioiii one to tliree hoiiis hitei t ‘ ^ ^i,,„ Pain de\ eloped in 

.liieli telt much naimci than the ,,,,,, This leact.on 

the aiea. nhich pei.isted lot Lut the coiusc ot 

came nnth e^elJ msuhn at ^auous site, over the 

insulin theiapi Latei the insii ^ 

bod} m 01 del not to lepeat ^ ^ j^^^,tioii changed in some re- 
late! few months of msulm J ’ extending toi 10 to 15 cm it became 

spects Instead ot the c ' ied°uess did not appeal, instead, 

more localiiied and soinew < lathei tcpical nheal leaction, 

a olcated b.a„d„..S 0. o£ ...cC.on The 

extendmg mth a diametei of 4 vpelm-' ot naimth all oiei the body 

patient often noted ^ frmticaiia nas noted until the lattei pait 

The pain was pi esent as be ^ extremely high insulin requiiement, 

of Maich, 1930, when, , ^ units thiee times a day there 

some uas gnen intiacenous hen =-en ^ 

Mas some t^ese tbeie was a sudden geneialized urticana 

2o U dosage and a . Reducing this to 15 units three times a day 

which was relieced by " J ^ period of time As mentioned 

accompanied a la.ger done subcutaneooaly 
above this mtra ,.pniiireinent dropped the intravenous insulin was 

ctoped ^ Aft'er aiTat “atioua times theie ,va, some urticana after the regular 
bubeutaneous lujectums At one particular tune .vben 90 units weie given 
mbTad ol lbe cuetoma.y do, tbe.e .v„ a sudden marked generalized iirticana 

which was relieved by adrenalin 

-Root“ m an exceUent review has summarized some thirteen conditions 
which mn^ht influence the resistance of the patient to insulin Throughout 
Te course of this patient’s stay m the hospital carious clinical conditions 
were looked for, which might, m some nay, aid in explaining the refractory 
tion to insulin Various liver functional tests weie instituted, but they 
wme'all nematic e for any hepatic dysfunction Basal metabolic rate deter- 
minations done during Augast, 1929, gave readings of about - 24 There was 
no evidence of hypeithyioidism, however, and later basal metabolic rates were 
normal Outside of a feev common colds and an abscess of the thigh there 
weie no known infections present There w'as a cardiac condition, hut it was 
not accompanied by either ciiculator}- failure oi edema, cvhieh might affect 
the absolution of the insulin 

Of the theories adcanced for insulin resistance, it would seem that only 
the one concerned wutli an enzyme of noimal muscle wdiich reacts with glu- 
cose only in the pieseuce of insulin might be applicable It is interesting to 
speculate concerning the lelationslnp between the sensitnity to insulin and the 
rctractory condition show n b\ the patient Insulin sensitii e cases are somewhat 
eomnion True lusului refractory cases are rather rare It is noted m the 
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case of Glasbeig, Somogyi, and Taiissig^ that ^vhlle then case was both le- 
tiaetoiy and sensitive they did not paiallel each othei In tlie piesent case 
sensitivity has been present thioughout the lefiactoiy peiiod and also al- 
though the patient has been without insulin foi a nunibei of months, it is still 
inesent With the development of geneial alleigic symptoms, and with nioie 
marked skin reactions, it vould seem that the patient became even moie sen- 
sitive to insulin 111 the latei couise of insulin therapy than she nas m the mid- 
dle ot the theiapy when the tests veie first instituted At inesent, as dis- 
cussed latei, the patient has lost much of the sensitivity 

The following is a summaij ot the Clinical Couise of the patient 

Patieut C E a ■white woman, aged fi£t\ eight She was admitted to the dermatologic 
wards of the Philadelphia General Hospital bctause of pediculosis eorporis and a shallow 
laricoso ulcer oier the middle of the right tibia In addition she had moderate edema ot 
both ankles which she had first noted about tour months proiioush Also she had been 
djspneic on exertion for about si\ months preiiouslj 

Her past histor) reicaled that she had been in temp iratnelj good health in her earh 
icars In January, 1922, she had lur gallbladder remoicd ind nine niontbs later her 
uterus Menopause had occurred at forty three 

On adiiiission her temperature, pulse, uid respiration were normal, and the patient avas 
not acutely ill Slie had main scrateh m irks on her back, sboiilders, and arms, a shallow 
uleer of two inelies in diameter about the middle of the right tibn, there was moderate edema 
of both ankles, a scar lu the right upper C|u idraiit of the abdomen, and a niidhne supra 
pubic scar 

Examination of the bcirt and lungs showed no gross patbologj Her blood pressure 
was 145/75, red coll count, 4,490,000, white cell count, 12,200, urine showed no albumin, 
sugar, or casts, blood urea lutrogen, 11 mg 

Ho symptoms of diabetes had been elicited but her tasting blood sugar was 197 mg 
and on Dec 21, 1928, the patient w is transterred to the Metaholn, Dnasion 

After her admission to tho Metabolic Division, the patient was subject to trequent 
attacks of precordial pain of auguioid character, which were rebeved bv vasodilators These 
attacks were frequent, at times more than oiico dailj and continued for over a jear On 
several occasions there was an associated pulmonary congestion Beginning about April, 1930, 
they became less and less frequent and she has bad none smee July 1, 1930 

Electrocardiographic tracings taken at various intervals alwajs showed evidence of left 
ventricular preponderance and several times frequent extrasystoles 

X ray esaminahou of the chest showed nothing of importance except some spondybtic 
changes in the lower dorsal vertebras 

There were no foci of infection found and the varicose ulcer healed m a few weeks 
On several occasions the urine showed many leucocjtes but this finding did not persist 
and there was no other evidence of genitounuarj infection Tlie urine at no time showed 
casts, the phenolsulphouephthaleru excretion was normal and there was no nitrogen retention 
in the blood 

Tho temperature was normal throughout the iieriod of hospitalization wath the excep 
tion of a few occasions when sbglit rises, not above 101° P occurred for twentj four to fortj 
eight hours These transient elevations of temperature were coincident with and apparently 
the results of minor ailments, such as diarrhea, bronchitis, etc 

A normal bibrubin content of the blood plasma, no retention bromsulphalein dye at the 
end of one half hour and no increase of urobilinogen m the urine, indicate no bver dys 

functio tlood cell count varied between 5,050,000 and 3,250,000 during the period in 

the hospital When discharged the count was 3,250,000 Eater, on Aug 4 , 1931, the red 
blld ceU count was 3,970,000 
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thorn tlub time on it is as giien at larious sites oier the body rather than just 
in the aims This procedure may haie made it more eftective for a time 

During the month of ilareli, 1930, is hen the lefractory condition of the 
patient is as becoming more marked, certain tests were instituted One-tenth 
cubic centimeter of Lillj s U 20 pig insulin lias giien intradermally and a 
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definite wheal leactiou ivas obtained A siipplj of beef insulin was obtained 
and a similai sensitivity was shown Tliioiigh the kindness of Dr E M K 
Gelling, of Di Abel’s laboiatoij, a siipplj of tiystalline insulin was obtained 
This gave the same t3"pical skin icactiou as the coniineicial insulin A quantity 
of this civstalhne insulin was dissolved sufficient foi two theiapeutic doses, 
w Inch w as gn en to the patient w’lth the same local i eactions as the commer- 
cial insulin The cutaneous leaction waa positive to tests lepeated at inteivals 
while the patient was in the hospital, and when tested some time aftei the 
rabbit sciiiin had been given seemed to give even a gieatei leaction than foi- 
meily Poi a peiiod of about one j'eai no cutaneous i eactions vveie tiled 
In Apiil, 1932, when tested cutaneousty to Lilty’s U 20 insulin, a beef insulin, 
and civstalline insulin, she onlj gave' a positive leaction to the Lilty’s U 20 
insulin While this was defmitelv positive she is no longei sensitive to cijs- 
talline insulin, and it would seem that hei sensitiv itv’’ is giadiiallv disappear- 
ing AVliv she w as oiiginallj sensitive to civ stalline insulin and now onlj to a 
commeieial insulin is an inteiesting speculation 

In view of the laige insulin lequiicinent dining Mai eh, 1930, it was 
thought that theie must be some combination ol the insiilin in the patient's 
bodv An attempt was made to ascertain whethei this combination could be 
shown in vitio The patient’s seiuiii wms mixed with a quantity of insulin 
just sufficient to pioduce convulsions in a labbit, and as a control normal 
seium was mixed in a like mannei These mixtuies were given to vaiious 
labbits, and as fai as these biief expeinnents could demonstrate theie was 
no combination of the insulin with the patient’s seium Blood sugai lowering 
in the labbits was just as gieat with the mixtuie of the patient’s seium as 
with the mixtiue with noinial seium Thiee seiums weie piocuied at this 
time, one fiom a noinial individual, one fiom a diabetic, and one from the 
patient These thiee unlabeled seiums weie sent to the laboiatoiy to be tested 
foi piecipitins U 20 insulin was used as an antigen and the vaiious seiums 
weie diluted It was possible to demonstiate pieeipitins in the patient’s 
blood, and it was identified in this manuei fiom the othei two seiums The 
lesults aie givmn in Table I 


T VBI t I 

Sebum Dilutions 


SERUit 

10 

20 

40 

80 

160 

320 

640 

CONTROL 

A — (Normal) 


- 

- 


— 

- 

- 

_ 

B — (Patient) 

+ + 

+ + 

+ + 

+ + 

- 

- 

- 

- 

C — (Diabetic) 



— 


— 


— 

- 


As a fiiitliei study foi allergic antibodies the Piaiisnitz and Kustnei 
passive tiansfei was tiled A small amount of the patient’s seium was mtio- 
diiced intiadermally into a noimal pei-son’s aim Twenty-four horns later an 
mtracutaueous mjection of a small amount of insulin was made m the same 
area as wmll as at anothei point, which was not sensitized A wheal devel- 
oped at the site of insulin injection in the sensitized area, while similar injec- 
tion at anothei site was negative This test was repeated again in Apiil, 
1932, and found to be negative 
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, SMI, IN MMsrVNU 

1 tl, ,t tUcie NliU «as some immunologic combui.i- 
With the thought lu muul hat t\ c ,eusiti/ecl to a mixture 

Uou of uisuliu . ith the patient s su u » , ,,,, done . ith 

„H0 ec ot tl.e l>al.ent , ■,oum, 'I"' cout.imid attumplb 

grailli.itul a l„‘ " ,s wlU as tins iiaitialila, stnsiti/ed lab- 

,.„lc to ttst tlto pattoufs Wood as SS 1 as , 


b,t blood fo. pioitiatias llic one stttcs ol luoo.p.t.u tests 

«o„s ot tbe se„.,» J,„,u.lt,es tte.e enoottnleied ... tuili.e. 

lepoited abo\e seemed lathei „,tieiit’s setum Flocculation c\en oe- 

...als ...tl. boll. .1.0 .abb.fs a..d , „„.ol. late, ttas shot.,, to 

emied ... ll.o control ti.l.c atti a l"c d.fhcult.cs it seems desti- 

depeud on tl.e Pn of tlic met in . n pe defin.te piec.ptti.i leacl.ons 
able not .0 report "''f t poss.b.Uts ot cotta... ant.bod.e, 
Houeeer, m ^le^^ of the tact , patient 

m the sensitized labbit seunn, son desensitized bj 

The patient c\as found ^ensi ne t ^ labbit seiuin nas injected 

araanally.«c.eas..^ do-^^^^^^ „ ,.cc tl.e pa.tent 

“‘"rn r ot msrdtn andl.tb tl.at dosage blood snga.s «c.c not kept nndet 
o%ei 600 b ot ^^tnalh rcciuiied a large amount of 

200 mg To make suie ^ ^ ^ t anothei time cut completed 

.nsnltn, .. na, «..l. a blood suga. of 320 mg, 

ra.‘ 2 rL a“ Ssngat ol 32S mg CO. 2t .espec.trely The blood sngars 
■ ’ aiiv Vn«h but the acidosis uas rathei alaimine 

weie not ^ ,,bbit seium uas gnen, the patient de^eloped 

About SIX i curnnsm" maiinei The insulin u as i eiy lapidly cut 

insulin shocks in a occurring 

Whin a perTod of one to two weeks the patient's blood sugar was well con- 

th^slevd'the insulin lequirement dropped further and in Octobei, 1930, the 
Win therapy was discontinued After insulin was totally withdrawn from 
Te patient, blood sugais were about 90 mg The diet therefoie, was increased 
^ > ,„.cMs,c,rirQt.a flailv This lucreasc was gradual and 


the patient, blood sugais were aoouc — 

treontain 300 gm of caibohydrate daily This increase was gradual and 
u as made during a period of about fic e weeks Duimg that period the blood 
sugars averaged 85 mg A few days later, Xo^enlbel, 1930, the patient was 
dischax-ed to" the Out-patient dispensai j and told to go on an unlimited carbo- 
hydrate" intake The dispensary blood sugars, on this regimen, averaged 
115 m" In December it nas decided to do a glucose toleiance test, as the 
y. 1 1 vT t l-» g%+ T /»fVYl/ll<"irtTl Tlip frillnwmw data were ohtamed 



Fasting 

V% hr 

1 hr 

2 hr 

3 hr 

Blood sugar, mg 

85 

180 

284 

320 

200 

Dime sugar, per cent 

0 

- 

06 

16 

10 

It was obMous that 

the patient 

A%as still 

diabetic 

Dispensary blood 


sugars roi me moutu louuwiu" me lu 
gamed flee pounds during this peiiod 

In s lew of the sugai toleiance and the rather high fasting blood 
patient was again put on a piesciiption diet, containing 150 gm o: 


sugars, 
gm of carbo- 
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hydiate The dispeusaiy blood sug.us toi the lollowmg two uioiiths a\eiaged 
126 mg AVith one ot them 140 mg In Aiew ol thebe continued slightly elevated 
lasting blood sugare, the caibohjdiate was cut to 120 gm , which diet she has 
lemamed on foi the past fouiteeu mouths, until the piesent tune This diet 
contains 2050 caloiies, and has mamtanied hei eight lathei umfoimly at 
about 116 pounds 

Pasting blood sugais oiei this peiiod weie usually taken at a thiee-week 
mteical, and haAe aieiaged 124 mg One of these was 159 mg which immedi- 
ately followed an attack ot mild influenza None of these sugai-s duiiiig this 
peiiod have been undei 108 mg It would seem as if tlieie was a tendencA 
toAvaid the aggiavation ot hei diabetic condition She is an intelligent pei- 
son, and we beliece, tends iiioie oi less faithfiilh' to follow liei piesciiptioii 
diet It should be noted that duiing hei stay in the hospital a gastiic analy- 
sis shoned no fiee lij diocliloiie acid piesent She nas put upon hjdiochlonc 
acid theiapj and on complaint ot gastiic distiess dining hei Msit to the clis- 
pensaiy auothei gastiic analysis nas made This showed a slight luperchloi- 
hydiia The acid was diseontimied 

DISCUSSION' 

Theie aie maiiA inteiestiiig speculations conceining this case, with aci’j 
little infoimation as to exactlj what tactois w’eie concerned in pioducmg the 
interesting changes noted 

The patient w'as veiy obviously sensitive to insulin itselt, as fai as ive 
could detennine, and not to any contaminating pioducts of a pioteiu natuie 
It is genei all> conceded that a total diabetic w oiild pi obably not need moi e 
than 100 to 200 XJ of insulin, undei conditions wheie no coma or mfection 
W'as present In this ease, ns m othei cases attempts w'eie made to find 
insulin in the uiine, and this was unsuccesstul It is quite obMOUs then that 
the insulin wms eithei combined oi destioyed iii the bodj The tests indicate 
that the combination might lia\e been of an immunologic nature It would 
seem to be moie piobable that it is a combination ot this natuie lathei than 
of a lack of some substance in the tissues, such as a muscle enzyme 

The sudden diop of insulin lequiiement might base been entiiely spon- 
taneous, but it is difficult to explain its occuiiing so soon aftei the injection 
of labbit serum, if this weie the case It is, of coiiise, possible that a non- 
specific piotein leaetion pioduced some leaction which was responsible foi 
this sudden diop in insulin leqnnement It is also possible that the rabbit 
seium contained some antibodies which might have combined wnth the sub- 
stance in the patient which had pi ei louslj combined ivith the insulin It is 
however, most difficult to speculate at all coneenimg the natuie of such anti- 
bodies Theiefoie, it seems adiisable to coiisidei the ease as one in which the 
lefiaetory condition with legaid to insulin wms suddenlj abated The added 
mfoimation may only induce ceitaiu consideiatious with legard to its cause 
The patient still lemains sensitive to pig insulin, and is still a mild diabetic, 
which condition, at the piesent time, can be eonti oiled by diet without insulin 

theiapy 
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SUMMAUV 

A cabc lb puseated of d patient who was both ^elJ sensitive and veiy 
lefractorj to insulin theiap\ The leiiacton Londition has disappcaied, while 
the seubitnitj peiMsls to some extent eitrliteen months aftci withdiaw'al ot 
insulin 

The patient at one time leiiuiied o\ei (jOO L ot insulin dad} to pi event 
acidosis, although the fasting blood siigais weie all ovei 200 mg The patient 
has been without insulin for eighteen months, and although still diabetic is 
well controlled bi a pieseiiption diet 

The lefractorj condition ot the patient disappeaied seiy suddenly about 
one week aftei the intiainusculai miection of a labbit sciuin, which may have 
contained antibodies, as the animal w-as sensiti/ed to the patient’s serum plus 
insulin 

We wsh to esprcbs our thanks to Dr With im Kreidkr, tor doing the burologit i\ork, 
and to Dr Louis Tuft, for ad\iee and aid iii ptrforiimig sonic ot the immunologic reactions 
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GLUCOSE TOLERANCE CURVES IN PULMONARY TUBERCULOSIS*' 


OBfc,ER\ vTiONS Upon One Hundred Cvsls 


Duid M’' Ivramer, JiID , Phil vdei Pin v, Pv 
\ViTH the Technical AssibTANcr of Fkedv "Ward 


T he leldtionship between tiibeiculosis and diabetes is bj no means cleai 
The cNistenee ot the two diseases in an indu idual is not so uncommon as one 
might bcliece MUien this combination is found, the lustoo of the diabetic 
condition usually pieeedes the onset of the tubeiculosis It is the CNceptional case 
in nhieli conditions aie leieiscd, i e , the deielopment of diabetes mellitus in an 
mdnidual who alieadv has tubeiculosis Why the laiitj ? Is it possible that 
in tubeiculosis theie is piesent an oieiactnity oi hvpei functioning of the islands 
of Langeiliaiis This would no doubt give these patients a bighei toleiance for 
caibohydiates and a lessened tendency to diabetes Lundbeig* seems to haie 
taken this attitude On tlio othei hand, LangstoiU found that 20 of 29 patients 
(60 pel cent) showed a Tipe I cuiie, le , a high blood sugai cuive indicating 
dimuiished toleiance foi caibohjdiatcs Rohdenbcig, Beiiihaid and KiiebeP in 
then studies also lepoited that a T\pc I blood siigai cune was piesent in 60 
pel cent of then patients witli tubeiculosis JohiP in his stud}' commented on 
the high incidence of diabetic ciiivcs in tubciculous uidniduals MaeLean and 
SulliiaiP found a noinial toleiance foi sugai in two cliildieu who had geneial- 
ized tubeiculosis 

The difteience of opinion and the diieigeut blood sugai ciiives seem to 
indioate that the pioblem is a eoniplcN one Coiisideiing the fact that diabetes 
IS a laie development in tubeiculosis we weie impicssed with the fact that 
gl}cosuiia, on the othei hand, is not unconimoiil} found The blood sugai in 
these patients as a lule is wnthin noimal limits In such cases, the first impies- 
sion would suggest an alimentai} oi leiial gljcosiuia 

We felt that fuithci studies wcie wairanted and hoped that a study of the 
blood sugai cuives aftei the ingestion of glucose niai thiow’ some light upon the 
pioblems mentioned above 

One bundled patients suffeiing fiom pulmonai} tubeiculosis in vaiious 
stages of the disease weie selected at the Eagleiille Sanatoiium foi the studv 
Two senes w'eie obseiwed One gioup (Senes A) consisted of 50 patients who 
at one time oi othei show'ed the piesence of glvcosuna Definitely established 
cases of diabetes were not consideied The second gioup (Senes B) consisted of 
patients who nevei show'ed sugai in the uiine In othei lespeets, the eases weie 

unselected. 

" li-rom the Department of Clinical Research Eaglmille Sanatormm 

Keceived for puWIcation October 1. 193- 
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The method ol sUulj and the mtoii)itlation of the l)lood sug.u cunes 
(lcsei\e some connnent Aflei withdiawiu*' blood, on a lasliii" stoinaeh, the 
patient \sas s^nen 1 75 in<' glueoibO pei Kilogiain i)o<h weight Samples of blood 
weie subsecincntlj tihen lioin the \ein thut\ ininiUts, one and two houis aftci 
the ingebtion of the sngai The tcehnie ad\ocated by Folia and Wu'- was 
followed in making the blood sngai estiin.ilions 

Specimens of mine weie eollcetcd befoic <ind two boms atlei the test foi 
analysis 

The piopei intcipietation of the blood sngai emves w<is a pioblcin XJnfoi 
tunateh, theic is no nnifoim classiheation Suggestions foi giouping the eaiions 
evuwes luuc been ofteicd be Langston, John, IlalcAVhite and Paene," and 
Jlosenthan The tjpes mentioned bv Langston seem to be the most aeceiitablc 
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U) 

(b) 
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Fig 1 —Showing T>pc I the high or diabetic curve 

He lefcis to the curves which leach 180 mg or above and fail to return to normal 
levels at the end of the two hours as Type I The normal curve, with its fastiu- 
level between 90 and 120 mg , uses to 160 and, at the end of two hours letums 
to appioMmately the original figme, as Tvpe 11 "Type III begins within nor- 
mal limits, does not use above the initial figuie, and at the end of the test nenod 

IS as low or lower than in the beginnmn- This le fbn r PenoO 

* X c T , XX, ims IS the type of euive we shoulrl 

expect to find m hypoaetivity of the thyioid, supraienals and pituitary glanS " 
Aftci collecting 100 blood sii«rni mt , ^ ^ gtancls 

patients, we had some difficulty in placiiio- them m ^ ^ tubeieulous 

eepting Types I, II, and III suggest" W Lan " s on 

so as to peimit the difteient cunes wi h vanation. m 7 ^""^ arranged 

In T,pe I, emphases is made uffi onh roni t. u 

the le\el of the blood sugai at the end of the^« f 

end of the two-hour period This is stressed 
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by Brill® and Kilduffe® and seems to eonfoim ^vlth the consensus oi opinion to- 
day Tj’pe I can be divided into tliiee yioups a, b, and e In siibgioup (a) 
the blood sugai uses to 170 oi aboNc the accepted ‘ spilling point” 180 mg with- 
in that's to foit3-fi\e minutes <nid usuall) lemains above this Ie\el at the end 
of the ti\o-houi peiiod, (b) the initial use is usuallj between 160 and 170 mg 
and mai drop slightlj but does not letuin to noimal limits at the end of the test, 
(e) the blood sugaz cuiie has a tendenev to use steadilj, continues zipwaid and 
fails to diop duiing the peiiod of obseivation The siibgioups <ae plotted in 
Fig 1 

In Type II w'hich embiaees the noimal gioups, the lasting blood sugui con- 
foi-ms to the noimal limits fiom 90 to 120 mg Aftei the ingestion ot glucose 
theie is a use at the end ot thaty to toiti-hie minutes to about 160 mg, 


220 

210 

200 


100 

170 

loO 




1^0 

140 

IJO 



t \ 

HO ^ V 

100 J 

r 

90 / 

60 

70 

60 



30 rain 1 hr 


*'To lit (al 
lOj 


220 

210 

2CO 

190 

ISO 

170 

160 

HO 

UO 

1^0 


110 

100 

90 

oO 

70 

60 
2 hra 


Fig 2 — Shouing’ T\pc II the normal cur\e 


the blood cuiie then letuins to the oiiginal level oz sbghtlj below at the end ot 
the twm houis Tins gioup may be teimed as Tj pe Il-a The blood sugai m some 
cases uses to 170 mg oi even highei, but giadually dzops so that at the end 
of the test, the cui\e leaehes noimal bmits This gzoup is labeled Tjpe Il-b 

(Pig 2) 

In Type III w^e aie dealing with euives of low lange Some aie nielmed 
to include them m the noimal gioup Howevei, the meie fact that thej aie not 
diabetic euives does not necessaiily mean that they aie noimal When a definite 
amount of glucose is ingested it is piesumcd that a use of blood sugai will le- 
sult even if"it is only tempoiaiy Should this fail to occur then some explana- 
ti should be sought to ex-plaui this leaction which is not m line ivith the normal 
cTves deseiibed above Thaysen and Noigaaid^» define the low emwe as one 
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IS suggcstul that we ^ couti.ii\ theic is a diop to lo%sci Ic'-cls 

mg but do not use a o\c us, ^ oui subgioup (b) T\pc lH 

aftei the ingestion of glucose, , u) m ^^hlch thcie is a slight 

thcicfoie lna^ be divided into tlucc = 

use, les-s than 40 mg and then piogielsivelj domi to subnoinial 

blood sugai is nithm noma laiige a ° fai,ting leiel and latei 

:r.t:rur .. . ... ..... . .... 

aboie the initial fasting lei el (Pig D 



pig 3 — Showing Tjpe HI the low cuiwc 

The blood curies weie classified according to the groups oi tjiies suggested 
Fi"S 1 2, and 3 Incideutallj , it may be mentioned that the subgroups 
of the lanou's types iieie selected from the sugai cuinms of the patients studied 
m the course of our obseii ations The iolloiving results nere obtained in 
Senes A, there iveie 12 cases (24 pei cent) shoiving Type I nhieh may be re- 
feired to as the diabetic rune, 28 cases (56 pei cent) with a normal cume or 
Type If, and 10 cases (20 pei cent) mtli a low cuiie. Type III CoUectivelj , 
theic were 38 patients (Tvpes II and III) nho had nondiabetic cuiies 

In Seiies B, the eontiol group, theie nas a tendency to higher percentages 
of the nondiabetic euiies, ci/ , 31 cases (62 per cent) mth Tj^ie II and 14 cases 
(28 pel cent) with Tjpe III Collectnely, 45 patients out of 50 in this senes 
hid nondiabetic cunes gmiig a percentage of 90 in companson ivith the 76 
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•bBOWlNO XUMBEBS VND PERCENTVOU, OF THE DUhEKENT 

Gkoups in Series A vnd B 



SERIES V (ULXCOSCRIV GROUP) 

SERIES n ( VGLXCOSIRICS) ' ^ 

' ' TOTAI 

Txpo I 1 

fa - 7 cases 1 

f 1 - 1 case 

Dnbctie , 

b - 2 cases 12 t isis (24%) J 

' b - 1 case ~t i iscs (10%) 17 

I 

1 c - 2 cases | 

1 e - 3 cases 

Tvpe II ( 

"a - 20 eases ( 

1 a - 17 casts 

Xorinal ( 

b - S cases 2S cases (30%) ] 

[b - 14 tists 31 oases (02%) 39 

Tvpe III I 

fa - S casts i 

f a - 12 cases 

I ow X 

b - - 10 cases (20%) ■\ 

b- 1 c 1 st 14 0 1503(28%) 24 

1 

- 2 cases ! 

[e - 1 c 1 st 


pei cent m Senes A Oiiginali} om object in studving a gioup ot coutiols ivas 
meielj- to inciease the numbei ot cases foi obsei-\atiou Theic i\as little to 
choose betiveen the patients in both senes so fai as the tubeiculosis c\as con- 
cenied The fasting blood sugai-s neie similai, age, se\, and basal metabolic 
studies laned but slighth lu the two gioups The deciding tactoi in then 
elassifieation uas the piesence oi absence of gheosuna In the majonty ot the 
eases, sugai uas found onij once Despite tins fine distinction betueen Senes 
A and B, theie is a highei peiccntage (24 pei cent) of the diabetic cuive and a 
much louei peicentage of the nondiabctic cunes (76 pei cent in compansoii 
uith the 90 pei cent) in Senes A, the gheosuna gioup 

Anothei point of iiiteiest is the tendenej foi the patients in Senes A to 
‘ spill oiei -when the glucose toleiance test was peiioimed A glance at Table 
II shows 33 patients of Senes A had gheosuna at the end of the two-hoiu 
penod, a peicentage of 66 m eompanson mth the IS eases (36 pci cent) of 
Senes B 

Poi eomenience, an analjsis of the 100 eases uas made in lefeicnce to age, 
sex, familj histoij ot diabetes, histoii of gheosuna, and basal metabolism This 
intoimation is ananged m Table II 

The total numbei of chabetic euivcs in both senes uas 17 oi 17 pei cent 
This IS much louei than the figmes ot Langston and Rohdenbeig, et al Langston 
lepoitcd 60 pel cent high cuivcs m tubeiculosis with a slighth louei peicentage 
(50 pei cent) in incipient cases Rohdenbeig also mentioned finebng Tjpe I 
in 60 pel cent of tubeieuloiis patients 

Wlien one consideis that ue max expect to find a ceitaui peicentage of high 
cuixes ex'en in gioups ot appaientlj noimal mchxuduals and add to this the fact 
that in the piesence of infections theie is a teiiclencj to a lessened toleiance 
foi caibohx'diates, the findings of 17 pei cent high euivcs in tubeiculosis does 
not seem unduly excessive 

The othei side of the piohleni is does tubeiculosis in some xvax bung about 
an inci eased toleiance foi caibohydiates? It is impossible to answei this ques 
tion xvithout becoming involved in lengthx discussions which aie not intended in 
this papei Oin object in making this study in tubeiculosis was to obseive 
how these patients would leact to blood glucose toleiance tests and mteipiet oiii 

findings aecoidingly 




- 1 to -10 
-11 to -15 
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Low blood sugai cuives occui in 5 pei cent of noimals aecoiding to the 
studies of Tlia^seii and Noigaaid They commented upon the deaith of liteia 
ture upon this subject and lepoited the fiequeney of Im\ blood cui%es in spiue 
and Gee-Heitei ’s disease 15 of 30 patients (50 pei tent) pieseuting this finding 
In oui senes of tubeiculous patients, the piesence of the low euiwe in 24 pei 
cent seems to be significant Tlie evplanation of tins is not a simple mattei and 
vaiious theoiies maj be ofteied Is it due to a failuie of the mtestiiial tiact to 
digest the sugai, is it one of the maiufestations of hypofunction of the eudociine 
glands 01 is theie a hypei function of the islands of Laiigeihans^ In Thaysen 
and Noigaaid’s studies on steatoiihea, thej’' iveie convinced that the sugai was 
utilized and that the low tunes could not be explained on these lines Howevei, 
then expeiiences wcie not based on tubeiculous patients Shaj” noticed that 
in patients who had evidences of ileocecal tubeiculosis, theie was a failuie to 
fully digest caibohvdiates, but tubeiculous patients without this intestinal com 
plication showed complete digestion of the saigais Howevei, tlieie weie no 
eases of ileocecal tubeiculosis found m this gioup 

It has been suggested that the low euives may be due to a hjpofunctiou of 
the ductless glands In oui obsenations the patients showed no evidences of 
endoeiuiopathies such as mvxedema oi hypopituitaiism Although basal 
metabolic studies weie not peifoimed on all of the patients, yet we weie 
foitunate m having some lecoids made Basal metabolic studies weie peifoimed 
on 17 of the 24 patients in Tvpe III with the follovnng lesults 6 cases weie 
between -rl to +10, 4 cases weie between +11 to +15, 1 ease was between +16 to 
•^20, 2 cases vvcie 0, 4 cases weie between -1 to -10 

Since we cannot explain the inci eased fiequeiicv of tins curve by a deficiency 
in the consumption of sugai oi Inpofunction of the endoeiines, may it not be 
constiued as an aigument in favoi of tubeiculosis having some influence on the 
caibohydiate toleiance'^ 'Wlieie oi how this influence is exeited we aie not pie 
paied to say at this time 

The question was laiscd as to vvhothei oi not tubeiculosis has any effect 
upon the sugai toleiance cuive The patients weie analvzed accoidmg to the 
type of tubeiculosis, the state of tlicn geneial condition and a comparison was 
made with the vaiious blood sugai cuives that thej piesented Theie weie 16 
incipient cases m the two senes None of the incipient cases had diabetic curv'es, 
10 showed nonnal cuiwes and 6 had low euiv'es Of the 64 modeiately advanced 
cases, 13 showed high blood sugai cuives of the diabetic tvpe, 35 weie m the 
noimal gioup and 16 had low cuives Theie vveie IS jiatieiits who had a faiily 
advanced type of tubeiculosis, 4 showed diabetic curves, 12 weie nonna], and 2 
were low 

It may be of mteiest to note that those patients with the mildei foim of 
tubeiculosis had no high blood sugai cuives Whethei this means anything oi 
not it IS difficult to say I doubt whethei too much sigmficance may be given 
to this, because if so, we would expect the laigei numbei of high cuives in those 
patients with the most advanced foims of tubeiculosis, which is not time 
^ As to the type of cuive found m compaiison with the patient’s condition 
f tl e 65 patients who weie impioved, 7 sliowed diabetic cuives, 39 had noimal 
^ nd 18 had low curves Of the 26 eases of patients whose condition was 
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st.itionan, 5 h.vd high cunc',, 17 had noim.il tunes, md b Mtio low <)£ the 3 
letiogiossmg e.ises, 3 h.id high oi diabetic cunes and tun weie noiinal cunts 
Although the letiogiessing cases showed lugln i peicentages m the iliahetic 
tunes, the uuiubei is so suiali that [ doubt whethei <in\ uupoitance tan be 
attached to it 

In sunimaii/ing, it appeals that the incipient eases aic less apt to show 
high cunes but this ni,i\ be due to the fact th.it tins gioup eoiisistt’d of couugti 
individuals The niodcuitch advmtcd gioups showed a sliglith higiiei pci- 
centage of diabetic cunos th.in the i.u adiautcd Ot the low cunes, the pci- 
ceutage of the incipients was highest 


SUMM\B\ V\D CONCLUSIONS 


Blood sugai cunes weic studied in 100 tubciculous p.itients Those patients 
weic unselected so fai as the pulmonaiv disease was conecined 

They weie divided in two gioups oi senes Senes A meluded those patients 
who at one time or othei bad glycosuni The fasting blood sugai s weie in- 
\aiiably of normal lange Diabetics weie not included in this senes The 
contiol gioup was labeled Senes B 

Suggestions of classifying the blood sugai cuives aie offeied Thee mai be 
grouped undei three mam types Tjiie I, the high oi diabetic cune, Tjpe II, 
the normal curve , and Type HI, the low cune 

There were 17 cases of the 100 studied showing a high oi diabetic cuiio 
Twelve of this numbei weie found m Senes A Eightt-thice eases had non- 
diabetic curves Fiftj-ninc weie iionnal and 24 showed low emwos 

The 17 per cent diabetic curves weic much below’ the figuies mentioned by 
some authors 

The 24 pei cent low cuiwes impressed us as being significant 
The influence of the state of the tuberculosis upon the blood sugai cune is 
indefinite Although from oui eNpeiienee an occasional ease of mcieased tolei- 
ance for caibohydrates may be observed in the late stages of tubeiculosis, we 
were unable to point out any diiect beanng upon the blood sugai cunes in the 
patients studied 

■While the number of eases studied is not laige to draw definite conclusions 
It would seem that the low’ percentage of diabetic cuiwes and the comparatno 
high percentage of low cm\es may be interpieted as an indication that tiibeieii- 
Ions patients have a higher tolerance foi sugai and maj o\plain, in a way, the 
larity of diabetes developing m tubeiculosis 


Grateful acknowledgment is expressed to Dr A J Cohen, iledital Director 
\illo Sanatorium, for his suggestions, courtesies, and cooperation 
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CHOLELITHIASIS 


A Statistical Stud\ With Special Keperencf to Irs Frequence 
IN the Colored Eace 


R H JAPf^, MD, Chicago, III 


N umerous statistical studies bate been devoted to the fiequency of cho- 
lelithiasis, aud since these statistics have been collected m difteient paits 
of the xvoild certain infoimation can be obtained as to the laeial and geo- 
giaphic distiibution of the biliaiy calculi In conipaimg the xaiious statistics 
one meets vvath difficulties, honetei, because the mateiial upon which they 
aie based diffei-s Thus, some of the statistics have been collected fiom sui- 
gical clinics and laboiatoiies vvliile others inalce use of iiecioiisies This lattei 
material, too, is not nnitoim It is well known that below the age of twenty 
years, gallstones aie veiy laie, and pathologic institutes vritli a laige numbei 
of autopsies on childien will, theretoie, show a much lovvei peicentage than 
institutions wlncli di aw then mateual from infirmaiies lestricted to aged and 
ehromeally disabled patients A disadvantage of many statistics is the failnie 
to difteientiate betw^een the piincipal types of gallstones, the pathogenesis of 
xviiich is diffei ent Little attention is usually given to the changes in the gall- 
bladder ivdiich ai e of much significance 

Considenng firet the statistics from Cential Bin ope, m paiticnlai those 
iiom Geimany, Austiia, aud Switzeiland, the peicentage vanes between 8 52 
(Freibuigi Br ) and 16 6 (Vienna) (Lotzin, IV Piscliei, Kautmaun, Haiuixm, 
V Recklinghausen, Schretzenmayi, a o ) The aveiage is close to 10 per cent 
Sclieel reported from Denmark 11 pei cent while the figuies toi Russia are 
much lower, namely 2 2 pei cent (E and M Hesse) In Bosnia (Balkan) 
Kosti counted only 1 9 pei cent The British statistics speak of from 5 4 
(MidlesexHospital-Colwell) to 8 4 (Leeds-Gross) pei cent 
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Foi Noith Amfiica 1 quote tlie iollowmy ftgmes 


Mohlicr (Johns Hopkins) 

Mitchell (thic igo Coroner) 
Ophuela (fatuiford) 

Luillon (ClcieliuJ) 

MeuUet (Majo) 

llertcr (Xew York I'rtab>Uriau) 

Bjerson (Canada) 


0‘Ji jar Lint 
1 1 per Lint 
7 1 ptr ciut 
0 97 pLT Lint 
20 09 per lint 
7 0 per lint 
1 0 per lent 


ill iiulicUl iiiitni's Rogt'i’s gallstonis in 31 pel cent Ludloiv, 

Hole aiul Van doiKlti point to the laiita ot galKtones among tiie Chinese 
{2 25 pel cent) tiliiih also holds tiue toi tlie Koicaii population (2 91 pei 
cent) Statistics tioni Japan quote hguies betueen 3 5 and b8 pei cent 
(Mijake, ilurakaini, Kido) 

The lepoits on the fieipiencj ot gallstoneo in the Negio lace %aiy gieatlj’’ 
Garaiei and Piieui ashuine tliat theie aie no difteiences in this lespect be- 
tween the M'hite and the coloied late Bloch (New Oilcans), Gould and Wai- 
len (Louisville), and Alden (Atlanta) aie stiuck by the laie occmience of 
biliary calculi in the Xegio population ot the Southena states llitehell did 
not find a case ot cholelithiasis among 85 coionei autopsies on negio males 
In the Canal 2one, Claik counted 2 2 pei cent gallstones among negroes In 
Cleveland, Ludlon found 3 08 per cent gallstones in the negroes and Sloshei 
m Baltimore, 5 5 per tent None of these statistics distinguishes between the 
different forms of stones 

In order to obtain additional information about the fiequency of gall- 
stones m the Xortb American negro as compaied to that m the white popula- 
tion, I have collected the data of 2621 autopsies on people over twenty years 
of age which were pei formed under my supeiwision betiveen Jan 1, 1929, and 
June 30, 1932 Special attention was given to the type of stone, the associated 
pathologic changes of the gallbladder and to the complications The age 
groups below twentj were excluded since there was no case of cholelithiasis 
among them The calculation of the peicentage on the basis of the total num- 
bei of autopsies (3633) would, theiefore, have led to erroneous results 

Among the 2621 autopsies there were 208 cases with gallstones oi 9 03 per 
cent Arranged accoiding to lace, sex, and age the frequency of gallstones 
ivas as shown in Table I 


Tibce I 


vat 


SI VLES 


FESI SEES 


21 30 
31 10 
41 oO 
51 GO 
G1 70 
Aboie 70 


General Average 


Per Cent 
0 

147 
4 24 
6 75 
1120 
13 90 


Per Cent 
5 

1151 
2190 
17 07 
29 03 
24 44 


COLOKED 
SI SEES FESIAEES 


Per Cent 
0 

0 73 
0 

1 86 
4 34 
6 66 


Per Cent 
3 28 
7 50 
12 24 
16 27 
25 0 
20 0 


The most striking difteienef vs i 

the white and colored males Tliej shoif tlLTl ir*" 

luej snow that bihan calculi are six times as 
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common in the white males as in the ncgio males Foi the female sex the clif- 
feience is much less maikecl tlie lelation between the white and coloied 
women amounting to 1 7 1 Piacticalh all the statistics on gallstones stiess 
the higliei ineidence in women pointing out that the stones aie fiom 1 6 to 5 
times more common m females than in males It is oiilj in J.ipan tint sucli 
sexual clifteiences do not seem to exist (ilnake and Ishijaina) In suigical 
statistics the difteience between males and females is ecen gieatei than in the 
iieeiopsy material, the i elation amounting to 1 S Ganiiei and Prieui suggest 
that 111 the females gallstones aie moie apt to cause tiouble than in the males 
In none of the statistics hace I found such a gieat difteience as in m 3 ’’ gioup 
of colored patients 'WTiile the lelatiou between the white males and females 
w’as 1 2 5 it was 1 10 foi the eoloied patients 

As fai as the age gioups are eonceined it appeals that in both laees gall- 
stones oeeiu earliei in the females than in the males in both sexes giadiially 
luei easing lu fiequenc 3 ’' with progiessiiig age 

In both laces the mixed eholesteiol-biie pigniciit-calcium stones weie b 3 ' 
tai piedoniinatiiig, but the bile pigment stones weie moie common m the 
negioes than in the w’hite people 


TYPE OF STONE 

WHITE 

cor ORED 


hlixedi 

So 1S% 

7S 26<r<j 


Bile pigment 

H 72.% 

17 38% 


Cholesterol 

3 0S% 

4 34% 



Accoidmg to Mi 3 akc and Ishi 3 ania bile pigment stones aie vei}’ common 
in Japan foriniug 65 19 pei cent of the biliaiy calculi In Dutch India, too, 
bile pigment stones aie piedominatiug (Laugei) 

Theie weie no lacial oi sexual diffeiences as to the nninbei and size oi 
the gallstones Multiple stones weie five times as common as single stones, 
the majont}’ of the gallbladdeis contaniiiig fiom 10 to 25 stones Two-thuds 
of tlie stones weie fiom 3 to 15 mm in diametei and only in eleceu cases weie 
the stones lai gei than 30 mm 

Eight 3 --iune (oi 43 pei cent) of the gallbladdeis w’lth stones did not show’ 
any macioscopic changes save for an occasional cleci eased tiauspaieney of tlie 
wall as lesult of thickening of the subseious fibious la 3 er Micioseopieallj 
these gallbladders could not be called noi-mal except those with pure choles- 
teiol stones Theie was a moie oi less marked thickening of the fibious lai ei 
betw’een seiosa and miisculaiis which, in some instances, was combined witli 
small peiicaseulai loiind cell infiltiations The muscle fibeis weie often 
slightly h 3 T)ei trophic and w’ere separated by an inci eased amount of connee- 
tne tissue The epithelial lined eiypts of the mucosa often extended deepei 
ulto the wall than noimally and the mucosa was atiophie 

The lemaiuing 119 gallbladdei-s repealed diffeient forms of grossly visible 
chan"es Avhieh weie classified into eatanhal cholecystitis, cholesterosis, uleeia- 
tive 01101603 stitis, suppuiative choleeistitis, scaning of the mucosa, diffuse 
scamn^- of the wall and hydiops of the gallbladder Theie were seven eases 
of eaicmoma of the gallbladdei Among the two laees and sexes the lesions 
ae cl.ati.bate.1 aa sI.ow„ ,n Table n 
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bladder 


Table II indicates that the jfallbladdeis with sh-ht and on^ microscopi- 
a y Msiblc lesions aie nioie common m the male se\ than in the female sex 
Willie in the female sex the iiioie se^cle cluonit lesions piedominate 

n 12 9 pel cent ot the cases ot cholelithiasis stones neie also present in 

•“ the common duct 17 times, in the cjstie 
uc times, in the papilla 6 times and in the hepatic duct tnice There 
weie Uso cases in which the wall of the gallbladdei contained nuineious small 
faceted stones eehich %veie impacted into dneiticula-like outpouchin-s of the 
wall and protraded ovei the seiosal sui-face " 

r gallbladdei occuued 10 times In four instances tl,» 

ga addei communicated Mitli the first portion of the duodenum T t 
female patients with eholecjstoduodenal fistulas a laige stone had entered n 
intestine causing death from intestinal obstruction There ueie tuo ee ^ 
pencholeeystie abscesses following perforation of the gallbladder In 
stance the gallbladder had broken into the livei and had caused the f 
tion of a large liver abscess In another case was fnuTiri u foinia- 
munication of the pus and stone filled "allbladder with tT ^ 
rhese teeo types of perfoiation aie consideied as vere^ rL 
MeXee One gallbladder with a ruptured aneurjsm of tlm 
perforated into the abdominal cavity with fat^ l ^ 

(.S R Rosenthal) There .as also a cafe '^^^er 

bile had escaped from the tiemendously distended "dlblad ™ 

onlj micioscopically visible openings ° through several. 

It has often been stated that gallstones aie the 
mg factor foi malignant tumois of the -.all J 1 1 

ducts In from 60 to 95 pei cent of the casefof e " ^^t^ahepatic bile 
bihaiy calculi have been found Gloss found ! the gallbladder 

h.s eases ca.c.noma of .he .a.,.hepa..fh“l%tas tT “ 

.hether the stones are not secondary to the tumft f ® ‘I'^estion, however, 
open In my matenal 70 per cent of the cases ^^“ains 

weie associated .ith gallstones and only ifi 1 ^ ‘Carcinoma of the gallbladder 
extiahepatic bile ducts sho.ed this combmftfon eareinomas of the 
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In 26 nistances oi 12 5 i)ei cent oi tJie cases with biliaij calculi death iias 
duectly oi iiicluectlv due to the stones The nioitalitv late was decidedly 
higliei m the ivhite patients than m the negioes the lelatue hgiues being 18 2 
and 6 2 pei cent The most cominoii cause oi death was siippmatne oi ulceia- 
tne inflainiuatioii oi the gallbiaddei (16 cases) Impaction oi a stone in the 
papilla Yateii wsis next in fiequency (6 cases) Two eases ot intestinal ob- 
stiiiction bj gallstones and a case each ot fatal hemoiihage and bihaij peii- 
touitis haie been pieiiously mentioned Because of the still unsettled ques- 
tion as to the i elation between cholelithiasis and caicinonia ol the gallbiaddei 
and extiahepatic bile ducts I have excluded these tuniois in calculating the 
death late ioi the biliaiy calculi 

Because oi the fieqiiencj ot gallstones as a casual finding, it wnll be ni- 
terestiiig to investigate w’hetlici ceitain extiahepatic diseases aie moie often 
associated wuth stone ioimatioii in the gallbiaddei than others Theie are, 
especialh, tliiee conditions which haie otteu been linked with biliai^^ calculi, 
since the} seem to beai CMdences ot a distinbed eholesteiol metabolism, 
iiameh atheiomatosis, caicinoma, and diabetes mellitus Moshei found ath- 
eiomatosis m 45 pei cent ot his cases ot cholelithiasis and Chaurtaid obseived 
this combination in 26 5 pei cent In Gioss’ mateual the geiunal peicentage 
ot atheiomatosis was 51 S pei cent wdule it was 71 8 per cent in the cases ot 
gallstones Pure eholesteiol and mulbeii} stones weie much moie often com- 
bined with atheiomatosis than the mixed stones I am giving a list ot the 
frequency of atheiomatosis in the patients wnth and W’lthoiit gallstones, which 
show's that it is only in the males that slight difteiences can be noted 
(Table III) 


Table IU 

Pbequcnci op Athebom \tosis ix Pities T s 



ITU G \I>LSTOVES 

■ft IIUOUTG Vl-LSTONES 

W'liite males 

44 97o 

32 07o 

Wliito females 

20 d% 

21 7% 

Colored males 

33 3% 

19 2%> 

Colored females 

17 5% 

IS 6% 


Mussel stated that mahguancy an}wheie m the body favois the foima- 
tion of stones in the gallbiaddei and also Scliietzeninayi and Lotzin point to 
the fiequent eomhiuation ot gallstones with eaicmomas outside the bdiai} 
tiact Gioss, on the othei baud, sais if anything patients with bihai-} calculi 
aie slightly less liable to cancel than uoimal pei'sous .\.mong my eases of 
cholelithiasis theie iveie 40 incidences of caieiuoma outside the biliaiy tiaet 
01 20 per cent as eompaied to 18 pei cent in the othei cases This difteience 
is much too insignificant as to indicate a gieatei disposition ot the patients 
with gallstones to caiciuoina In this connection it may be mentioned that 
theie exists a certain antagonism between atheiomatosis and caicinoma (Cas- 
pei ) Theie weie foui eases of diabetes mellitus with gallstones (S 3 per cent) 
which IS in aecoidauce wnth the statement made by Eolleston and MeNee that 
diabetes has no tendency to piodiice ebolebthiasis (see, howevei, Aschoff 

and Gioss) 
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1 1 ^ lu imuoilaiit i)iechsposin‘^ hit-toi 

Obesit> has oiton bft'u loh'^uU . ‘ patients \vitli 

ioi bihai, calcuh Gloss tound t ie - ^ ,,,, tunn stones I 

gallstones to be detululh ‘ because autopss mateiial is ot 

letrain tiom -ining iignus ot tin bo(i\ ^^el„ 

no siginhcaiiLi in tins le-aid pamieas aie ot 

Ot the othei pathologic changes those ot he 1 

nupoitance B.lia.j ciiihosis nas po,„ted to the 

atiophic cnihosis uas cholelithiasis toi which he ad- 

laie combination ot alcoholic cui los cholesteiol in solution 

.ances the odd theoii that the alcohol ,08 patients 

.„, e,e o„K ... 

with gallstones The tucpienc i, nu mateual I cannot com- 

..e. s..,ss.d b, B.„cub,.„u -* ,,aK.o„es 

ment on the statement mate ‘ ^ psxchopatliic hospitals (Candler, 

aie paiticulaiU common among ^ this legaid 

Flemming Ktai ao) since nn obsei cat ions ait 

0ISCLSSION 

Tbe statot.c^ p.cscKd m tins pape. .b*cate that m the tvlnte poprta- 

4 . r-t riiclelnluasis IS moie common than ui the negioes Ihis lacial 

tion ot Chicago cl 

we„ asa.c,a.ed tntb the et.oW,^ at the .cat 
common ami most important t>pc ot gallstones, the nimed doles terol-hde 
pmment-calcinm stone, nameh infection, biliaiy stasis and diets iich in fat 
tt\as been said that the low incidence of biliary calculi in certain paits of 
the world IS due to the vegetarian diet and stremions outdooi life of then 
nonulation The freciuency of gallstones in patients with heart diseases or 
Lpiessive psjchosis has been attributed to then sedentary life wliicli favors 

biliary stasis 

The material upon which my obsemations aie based is umfoim and I do 
not think that theie are sufficient differences m the diet, occupation, oi mode 
of livm" between the white and colored patients of the large charity hospital 
of Cook Comity as to account foi the gi eater disposition to biliary calcula in 
the white patients It is difficult to conceive that inteetions of the gallbladdei 
should be moie common in the white race than m the colored race, no othei 
infection show mg such racial differences The inability to find a satisfactory 
explanation m the light of the most favored theoiies on the formation of 
r-allstones draws attention to additional factors nliich have been recently 
biomdit out bj Westplial and Asclioft, iiainelj the impoitance of neiwmus and 
eiidociine influences upon the tonus and the emptjing of the gallbladder In 
the female sex the picdisposing funetional influences die apparently so marked 
that thej. compensate toi the lacial differences Obseriations on the living 
patients, especiallj conipaiatiie studies on the eniptjang of the gallbladder 
between white indiMduals and negioes will liaie to decide ivhetlier the sug- 
gestions made on the basis ot anatomical findings can be maintained 
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sumivav 

A statistical stud} on the lieqvieucj of gallstones m the nhite and col- 
01 ed patients of a laige chanty hospital shows that in the white males these 
stones are much more common than m the negioes In females this differ- 
ence IS much less piououneed The laiioiis theoiies on the etiology of the 
gallstones aie biiefij discussed in the light ot these findings 
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\ STDDY OP TIIC TOTAL ANt) LI/I'RAFUjTUABLE CALCtUit AND 
THE ACID-SOLUBLE PHOSPHATE CONTENT OF THE BLOOD 
SERU:^! OF FOUR HUNDRED AND TWENTY-TWO 
HEALTHY CHILDREN*’ 


JI viitov Smoot Nlloi i s, A B , and C \ki/ Mauim r/ M vudlijo, Pn D 

Clllf AGO, II L 


A STUDY of the calcium <iml acid-solublc jiliospliate content of blood seium 
of a laige gioup of cluldicn might be of some \aliic because of the possible 
lelationship between these values, calcium and phosphoius metabolism, and 
bone development It was also thought that theie might be a lelationship be- 
tween the mcidcnee of dental canes and the calcium and acid-soluble phosphate 
content of the blood seium The woilc to be lepoited in this papei is pait of 
an CNteiisive nutiitional study undei taken on -122 ehildien at Mooseheait, 
Illinois by the Otho S A Spiague Memoiial Institute, the Univeisity of Chicago, 
and the Chicago Dental Rcscaich Club undei the diiection of ililton Theo 
Hanke ^ 

There weie two gioups of children, namely, a test gioup (323) and a con- 
trol group (99) The test gioup w'as ingesting the staudaid Mooseheart diet 
for one yeai (control period) and leceived a pint of orange juice and the juice 
of one lemon per day in addition to the standard Mooseheart diet during the 
second yeai (test period) The control group received only the standard diet 
The children were all living under identical conditions and they weie all in 
good health The total calcium and acid-soluble phosphate content of the blood 
serum were determined at six-month intervals duimg a two-year period on the 
test group (5 determinations per child) and duiiug a one-yeai peiiod on the 
control group (2 determinations per child) The ultrafiltrable calcium content 
of the blood serum was deteimined for all of the children (422) during a one- 
year period (2 determinations per child) 


EXPERIMENTAL JIETHODS 

Tieatment of the Sample-Blood (20 ec) ivas drawn from the median 
basilic vein of each of the ehildien at SLX-month intervals The blood was im- 
mediately defibnnated in a small pyrex beaker by gently stirring with a glass 
lod The defibnnated blood was promptly placed in 15 ee pyrex centiifuf^e 
tubes and centrifuged foi fifteen minutes, at about 1500 levolutions per minute 
The deal seium was immediately removed by means of a pipette, tiansfeiied to 
a small pjiex tube, and transported to the laboiatory 

D,Unn,n«tw, cf Total Calca.n aoj. Acd-aolubU PboipUlc-S-^al, 3 
° P'P'W'id into 12 cc of 10 pei cent tiichloiaMie 

•trom tin. Otlio S V «snrTrPA^<% ^ 

Lnl^crsltj of Chicago Chicago IlH^ls Institute anj the Department of Pathologj 

ReccLea for publication OcL S 1332 
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acid solution with constant agitation The ini\tuie Mas allowed to stand foi 
fifteen oi twenty minutes, and then filteied thiough a Whatman No dO filtei 
papei The cleai filtiate was used foi the doteimination of total calcium and 
acid-solubk phosphate 

Calcium was detei mined b> the method oi Koe and Kahn- with the follow- 
ing modifications Centutugalizatioiis weie conducted foi ioui minutes instead 
oi tw’o minutes as leeomniended bj Roe and Kahn This pioduces a film mat of 
tiiealeium phosphate which is not distuibed In the subsequent decantation and 
diamage We have found it advisable to allow twentj to twentj-fi\e minutes 
foi diainage instead of two minutes as leeommended be Roe and Kahn 



f’lg 1 — View of tlie uUiaflltratlon rack showing also in the lowei lack the mi-thotl of forma- 
tion of the membrines 


The teehiuc and the qualite of the leagents weie checked each week bj 
conducting an assa^ on a standaid solution of CaCL Powdeied calcite, 62 500 
mg , that has been diied foi tliiee hoius at 110“ C , is dissohed in the theoietieal 
amount of dilute HCl The solution is diluted to 250 c c in a Noimax volumetiic 
flask and pieseiied with toluene This standaid calcium solution contains 01 
m" calcium pei e c Foi the test, measuic 1 00 e e of tins solution (by pipette) 
lido a 15 c c giadnated Pjiev centiifuge tube Add 4 ec of a 10 pei cent 
solution of tiichloracetic acid Pioceed fiom tins point as in detei mining the 
calcium content of seuim The gieatcst aceiage uiaceuiaey of this method is 

3 pGi cent 

Acid soluble phosphate was dete’mnnd hj the method of Piske and Sub- 
baiow^* on a 5 c c poition of the tiiehloi acetic acid filtiate The eoloi was 


NULDLI b-M MUJUtG 
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1 i .,1 XV, t\) 1 ‘> 4 -Ammouai)htuolbUlphonie acid, but this cias piepaicd 
devclo|.cd Mth 1, ' Tlmo ^^c.c „o oti.c. mod.fic.it, o„s Tl.o o..o. 

accoidiu" to Roc and Kalin iinic \)ci,. 

aiwcai-s to be laigelj coloiimetiic and bcldom exceeds . pei cent 

r,u,„hirC(i The method used foi the detcimination 

Bctomination of VllnifillniUc La uie methods 

of the ultiafiltiable calcium content ot the seia is a modihca 
of Moiitz^ and of Gieeiibeis and Gunthei - 

AppuiuUis-Thc units of appaiatus cceie cxactlj the same as those e - 
nlojedbi Mont. 'Ihcse cieie aiiaiu^^cd in a specialK coiistiucted lack capadc 
of holding 90 such units (Fig 1) These units cveie then 
caeuum lines bj means of lubbei tubing ecpiipped enth pineh clamps The 
cacuum lines cicie comucted to a 30-gallou icsenoii A iicgatue « 

150 mm Hg is maintained in the 30 gallon leseuou be means of a Cenco 



pitj 2 Relay 1 1 mfd condenser one In <*ach circuit 2 solenoid — Vi lb B S >fo 28 

cooper wire 3 Time O-SUt mercurv contactor i 40 W bulb In series with manometer con- 
tacts and solenoid 5 connection to manometer contacts 6 connection to 110 v D C manometer 
circuit 7, connection to 110 v A- C , pump circuit 8 connection to Cenco ilegavac pump 


Megaxae pump Operation of the pump is coiitiolled bj a specially designed 
lelaj that is illustrated in Fig 2 The piessure variation was never more than 
±0 5 mm meicury 

Memhianes — found it difficult, at fiist, to prepare membianes that were 
unifoimly peiineahle The method Imally adopted, which appears to be quite 
satisfaetoij and nhich has enabled us to prepare membianes of uniform 
permeabihtj lepeatedlj, nas as follows Soluble cotton (nitrocellulose) which 
was purchased fiom Cliailes Coopei Co , New’ York City, was plucked by baud 
and allowed to an dry oxeiaiiglit It avas diied at about -10° C for twelve or 
more hours One hundred giams ot this material was placed m a 2-litei flask, 
500 ce of 95 pei cent alcohol was added (the alcohol is prepared by dilution 
of absolute alcohol with distilled water), and then 500 cc of absolute ethyl 
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ethei Tins miNtiiie Avas agitated until all of the soluble cotton iiad dissohed 
The mixtme was allowed to stand until the insoluble suspended pai tides had 
settled and then the eleai supernatant lifiuid nas decanted into 200 cc Eilen- 
meyei fiaslcs, which weie kept tightlj stoppeied until used 

The niembianes aie foimed bi pouiing the soluble cotton solution in a small 
stieam into 10 by 100 nnn piiex test tubes Tuo test tubes aie filled at a time 
The tubes aie imeited and lotated until tliej lia\e almost teased to diip, thej 
aie clamped into position as lUustiatcd in the lowei lack of Fig 2, the time is 
lecoided and the paitialh solidified diippings aie i emoted tioiii the outlet oi 
the test tube, fioiii time to time, with a pan of foiceps It is impeiatne that 
the outlet be kept open tluoughout the diving peiiod of e\acth ten minutes 
Rcnioto the tubes fiom the lack and nnmeise m tuple distilled w'atei foi tliiitj 
minutes The tianspaieiit niembianes aie iemo\ed tiom the tubes, tested foi 
leaks (bj filling with tuple distilled watei, dosing the oiifice, and appljiiig 
piessuie), and cut to a length of 70 mm The finished mcmbiaiies aie filled with 
and innneised in tuple distilled watei and placed in the lefiigeiatoi oieinight 
Tliov aie leadj to use on the follow uig day 

The JJlt)afdtiatio)i P)occsi , — A inenibiano is lemovcd iioni the dish and 
piessed in folds of dean white suigieal gauze The collapsed tube is leopened 
bA diiccting a sliaip foieeful e\piiatioii at the oiifiee of the tube Intioduce 
e\actl5f 3 cc of blood seiuni into the niembiane Liibiicate stoppei R* of the 
iiltiafirtiation unit by applying a small amount of a 5 iiei cent solution of 
soluble cotton in alcohol-ethei Slip the membiane into place and tie wnth wlute 
sdkthiead Attach the emptj 15 cc giaduatcd pj ie\ centi'ifiige tube and clamp 
the appaiatus into place on the lack 

It Avas necessaij", in this im estigation, to conduct a laige niunbei of ultia- 
filtiations The ultiafiltiation luiits weie, theietoie, collected on the lack iiiidei 
atmospheric piessuie and eiacuated as a gioup Ultiafiltiation is continued foi 
foiii hoiji’^ , T^he filtiates should be deal and coloiless and usually have a volume 
of 1 7 to 1 S c c Tuibiditj oi coloi indicates lealiage 

Detci mination of Calcium and Acid-soluble Phosphate in the Ultiafiltiate 
— Add 12 e e of a 10 pei cent solution of tiicliloi acetic acid to the ultiafiltiate 
and dilute to 15 c c with tuple distilled watei 2Iix thoioughly bj repeated m- 
leision against a dean rubber thiimbcot The calcium and phosphate content 
of this liquid IS detei mined on 5 cc portions, using the methods pieviously 
desciibed 

Calculation of the JJlti a fill table Calcium Value — ^Roiia and Talvaliashi® 
hare shown that all of the phosphate of hoise seium is diftusible by compensation 
dialysis Neuliausen and Pineus" have shown that all of the phosphate of hog 
seium is ultiafiltiable Pincus, Peteison, and RaanieF state that human seium 
phosphate is completely diffusible We have conducted experiments w'hich shoiv 
that the acid-soluble phosphate of human seium is completelj’^ ultiafiltiable 
We make use of this fact in the calculation of the ultiafiltiable calcium content 

of the seium 

• See dlagrani of Moritz (loc rit ) 
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We ha\c detcimincd the total calcium and acid-soluhlc phosiili.itc content 
of the boium and the calcunn and phosphate content of tlic ultiafilti.itc All of 
the acid soluble phosphate and a ccitiuu amount of the calcium .iie ultiafiltiahlc 
The ultiafiltiate \sill, thcicfoie, contain a given fiaction of the tot.d acid soluble 
phosphate find should contain an identical fiaction of the tot.il ultialilti.iblc 
calcium The total ultiafiltiahlc calcium can, theiefoic, he leadih calculated 
fiom the foimula 

y Cam ultrafiltiatc = Total ultiafiltiahle Ca 

P 111 ultiafiltrate 

This method of calculation avoids cmpiiic collections foi the amount of vvatci 
introduced h> the moist menihiaiie, and foi the volume of the piotcins and 
othei nonultiafiltiable substances that aic picsent m tlic scium, because any 
eftcct that these substances may have would he etpiallj applicable to the phos- 
phate and to the calcium 

RESULTS 

Dcteimiiiations of the total calcium and acid soluble phosphate of the blood 
seium of private dental patients indicated that the phosphate content of the 
serum became lower as a child icachcd maturity and the calcium content of the 
serum appeared to show some seasonal vaiiation Table I is a summaiy of oui 
ilooseheart data arranged so as to show variations of the calcium and phosphate 
ivTth age, and in the spinig and fall of the respective years 

The calcium values, while the cluldicn were ingesting the standaid iloose- 
heait diet, were lather consistcntlj lower m spring than they vveie in fall A 

Table I 

Totil CieaoJt \nd Aan-soeuBLE Phosphite (Calculated as P) Content op tue Blood 
Serum of 322 Children Charted by Age Groups 


AGE 

OCTOBER, 

1929 


susibeb 

OP 

CHILDREN 


STANDARD M003EHEABT DIET 


STANDARD MOOSEHEAET 
|DIET PLUS 1 PINT ORANGE 
JUICE AND JUICE OP 1 
LEilON PER DAY 


OCTOBER, 

1929 

TOTAL 


ca 


MG %1mO % 


APRIL, 

1930 

TOTAL 


ca I 

MO % 


P 

JIG 


% 


OCTOBER, 

1930 

TOTAL 


ca 

JIG % 


p 

JIG ' 


APRIL, 

1931 

TOTAL 


ca 

JIG % 


P 

JIG 


% 


OCTOBER, 

1931 

TOTAL 


Boys 


ca 

MG % 


p 

JIG % 


10 

11 

12 

13 

14 

11 

16 

7 

14 

17 

23 

16 

16 

17 

10 79 
10 48 
10 46 
10 41 
10 91 
10 02 
10 52 

4 60 

4 67 

4 50 

4 65 

4 88 

4 81 

4 77 

1 

4 58 

4 61 

4 55 

4 76 

4 75 

4 86 

4 59 


4 27 

4 50 

4 51 

4 44 

4 22 

4 38 

4 26 

10 36 
10 85 

10 75 

11 05 
10 89 
10 69 
10 82 

4 70 

4 68 

4 87 

4 76 

4 60 
419 
418 


4 59 

4 49 

4 68 

4 50 
4.28 

3 92 

3 83 

Gtrls 

11 

12 

13 

14 

15 

16 

IT 

4 

28 

39 

46 

59 

27 

9 

I 

1 

1 


1 

444 

4 62 

4 28 
416 
410 

3 88 

3 89 

10 48 
10 39 
10 36 
10 46 
10 46 
10 65 
10 23 

4.56 

4 39 
411 

3 99 

3 89 

3 82 

3 84 

10 74 
10 68 
10 65 
10 68 
10 66 
10 47 
10 30 

4 25 
411 

3 93 

3 92 

3 78 

3 78 

3 98 
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seasoudl vauation m the calcium content of the seiuni did not oecui in the case 
of the hoys and was not ^el^ definite m the case of the gals, nhen oiange and 
lemon juice nas added to the daih diet The acid-soluble phosphate content 
of the blood scium appeals not to be subject to seasonal vaiiations The 
phosphate value is definitely lowei m the moie matuie age gioiips The \alues 
in the table suggest a fault smooth decline in the phosphate lalue with in- 
cieasing age m the case of the giils and no change at all in the case ot the hots 
until they have leaehed the age ot setcntccn E\en then the deticasc is not iei\ 
definite in the case ot the bojs 

The lesults obtained paiticiilaily bv ilellanby and Pattison® indicate that 
a eonelatioii may exist between e<ilciura and phosphonis metabolism and dental 
canes We have attempted to eoiielate the total calcium and acid-soluble phos- 
phate values of the blood scium with the incidence of dental eaiics The lesiilts 
aie tabulated m Table II 


Tuict II 

Av Attempi to Cokrecwe the Totu, Cilciuji a\d Acid-sohible Puospuate (Calculated 
vs (P) Coxtext op the Blood Seruvi With the Ixcidexce of Dextvl Cvbies 

XOJIBER OF TOTAL 

childeev ca mo % p mg % 


End of Control Period (October, lOJO) 
(StTiiaanl yiooschcart diet) 


Never anj caries 

No canes for one jear 

Active progressive caries 

Bj 

HmiB 3^91 

■■ 

End of Test Period (October, 1031) 

(Standard ilooselicart diet plus 16 oz orange juice and tUe )uicc of 1 lemon per dav) 

Never anj canes 

15 

10 60 

4 30 

No canes for two years 

35 

10 62 

4 10 

Arrested ernes 

161 

10 65 

4 04 

Active progressive canes 

112 

10 71 

3 09 

The values foi the gioup maikcd 

Nevei 

duj canes” can 

haidlj be taken 


as lepiesentative because theie weie only 15 childien ni this gioup and the in- 
dividual differences weie gieat The values foi the othei gioups aie piactically 
identical foi any given penod We must conclude, theiefoie, that theie is no 
con elation between the total calcium and acid-soluble phosphate content of the 
blood sei-um and dental canes 

It was, of course, possible that the ultiafiltiable ealemm had imdeigonc 
changes even though the total calcium value was identical legaidless of the inci- 
dence of dental canes We decided, therefoie, to determine the amount of ulta- 
filtiable calcium and these determinations weie conducted on all of the cluldien 
during the second yeai of the study penod Thiee bundled and twentv^-tluee 
of these cluldien weie iccemng oiange and lemon juice m addition to the 
standaid diet dunng this penod, 99 of the childien were ingesting tlie staiidaid 
diet but did not leceive any additional citius fiuit jmee The values aie sum- 
manzed m Table III It is quite obvious, fiom this table, that there was no 
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Tviil b III 


\\ ATTbStlT TO CORntLVTt TUb lOTM 

Skuum With ti 


\ND Ultiiaultkmh I C u LlUil Con rf NT 01 thv liiooo 

V TNOIDlNCb OP DVNfM C\UlfcS 


j NljMBtR 

OF 

) cniroats 

AllllL, 1931 

Cl IN MG '/o 

totai ui T 

OCTOUEK, 1911 

C 1 IN MG % 

TOT IL UI T 

Test Group 

(Standard Mooseheart diet plus lb 0 / nr uigc luuc and the rune of 1 kmon per dij) 

Never anj canes 

No caries for two lears 
trrested canes 

Active progressive canes 

11 

31 

161 

112 1 

10 17 a 70 

10 03 1 91 

10 60 1 81 

10 12 1 SI 

10 00 0 08 

10 62 0 01 

10 61 5 99 

10 71 0 07 

Control Group 

(Standard Moosehcirt diet No idditioiiil oriiige or lemon juice) 

Never anv caries 

No caries for six mouths 

Active progressive caries 

3 

29 

67 

10 50 > 53 

1011 5 62 

10 29 1 78 

10 41 0 76 

11 20 0 11 

1114 610 


coiielation bet\\eeu the total oi iiltiafiltiable talcium content of the scium and 
the incideTiee of dental eaiies 

A compaiison of the test gioup uith the contiol gioup shows that the in- 
gestion of oiaiige and lemon 3 uiee had no effect upon the ultiafiltiable calcium 
content of the blood seimm 


SUilllARY 

1 The total and ultiafiltiable calcium and the total acid-soluble phosphate 
content of the blood serum of a laige gioup of childien is repoited 

2 There were tw'o gioups of childien, namely, a test gioup (323) and a 
control group (99) The test gioup were ingesting the standaid ilooseheait 
diet for one year (control peiiod) and received a pint of orange juice and the 
juice of one lemon pei day in addition to the standaid Mooseheart diet duimg 
the second year (test period) The control group leceived only the standaid 
diet The children were all liMiig under identical conditions and they weie all 
111 good health The total calcium and acid-soluble phosphate content of the 
blood seium was determined at six-month intervals during a two-year period on 
the test group (5 determinations pei child) and duimg a one-yeai period on the 
control group (2 determinations pei child) The ultrafiltrable calcium content 
of the blood serum was determined foi all of the children (422) during a one 
jeai period (2 deteiminations per child) 

3 The calcium values, while the childien w^eie ingesting the standaid 
diet, were lathei consistently lower in spiiiig than they w'eie in fall A seasonal 
caiiation in the calcium content of the seium did not occur in the case of the 
bo>s and was not nci-j definite in the case of the giils when a pint of oiauge juice 
and the juice of one lemon was added to the dailj diet 

4 The acid-soluble phosphate content of the blood sei-urn appears not to 

be subject to seasonal variations but is definitely lowei in the moie mature a»e 
groups ° 

5 Theie is no coiielation between the total oi ultiafiltiable calcium oi 

total acid soluble phosphate content of the blood seium and the incidence of 
dental ciiies 
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1 STUDY OF THE DOrETHYLAMINOBENZALDEHYDE TEST FOR 

ATROPlNE^t 


Aki IF A 0’Kni\, Pii 0 , v\u CfivuLtb F Poi , Pii D , Boui dlii, Coio 


A NUJilBPiR ot un(.i.tig.itions have shown that some of the coloi tests foi 
the \aiious alkaloids .uc not spteihc Lcvinc* has lepoittd that many 
phenols gi\c the same color reaction with selcnions-siilphuiic acid reagent as do 
some of the alkaloids Lcmiic and ilagicia- found the same to be true for the 
for maldeln de sulphuric acid reaction for the opium alkaloids Poe and co- 
w'oikers^ have found a number of organic compounds which give characteristic 
color reactions wuth diftcient alkaloidal reagents 

One of the most recent tests proposed for atropine is the use of paia- 
dimcthylaminoben/aldehj de dissohcd in sulphuric acid Atropine, when treated 
with this reagent and heated, gives a red color which soon changes to a reddish 
Molct The test was proposed hy Wasickj^^ in 1915 He tested a number of 
alkaloids, and found that the same test was gnen by hyoscy amine and scopol- 
amine The colors obtained by several other alkaloids w'eie recorded Ekkert“ 
confirmed the w'oik of Wasicky 

No record could be found where various organic compounds other than a 
few alkaloids had been tested rvith this reagent The object, therefore, of the 
investigation reported in this paper was to test a large number of organic com- 
pounds with the dimethylaminobenzaldehyde reagent nr order to determine 
whether or not there was any great number of substances which would give the 
atropine test, and whether this test was charactenstic of any given organic group- 
ing or class of organic compounds Also, these compounds were mixed in vary- 
ing amounts wnth atropine, and the test applied in order to determine which 
substances would interfere ivith the reaction 

PROCEDURE 

Piepaiahon of paia^Bimethijlanmioienzoldehijde Reagent — Two grams of 
the aldehyde were dissolved in 6 gm of chemically pure concentrated sulphuric 
acid, then 0 4 e c of water was added 

Preparation of Standaid Ati opine Solution— A solution was prepared in 
alcohol containing one milligram of atiopme per cubic centimetei 

Pieparation of Solutions to Be Tested— The compounds to be tested were 
dissolved in the proper solvent so that 1 e c of the solution was equivalent to 
1 milligram of the compound Care was taken in selecting a suitable solvent 

which would not only readily dissolve the compound, but would also volatdwe 
on the water-bath voiaiiiize 

Colora*d?°” Chemlstrj Departments Tennessee State Teachers College and UnHerslty of 
UcccUctl for publication October 10 1332 

for publication September 332 ^“'erlcan Chemical Societ> August, 1932 released 
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Pioceduie of Tet^ts — Thicc tests weic made on each compound Foi the 
hist test, 1 ce of the solution to be tested nas evapoiated to di>mcss and then 
tieated with t\so oi thiee diops ot the leagent, Maimed on the natei-bath toi fi-se 
minutes, and anj eoloi change Mas leeoided Anj colois mIhcIi developed befoie 
lieating ueie also lecoided In the tables these die indicated with the Moids, 
“in cold ’’ In the second test, 1 cc of the solution to be tested and 1 ec of 
staiidaid ati opine solution mcic mivcd and the test made as desciibed abo\c 
If theie M’as no inteifeienee, a icddish \iolet eoloi lesulted The thud test Mas 
earned out as abo\e, except that See of the solution ot the oiganic compound 
MCie used with 1 c e of the ati opine solution 

The lesults of the tests when the oiganic compounds Mcie tieated with the 
leagent aie given m the pages immcdiatelj folloMing The name of the oiganic 
compound is guen hist, and diiecth opposite is giien the eoloi leaction In 
eases M'hcic no eoloi othei than that caused bi the leagents Mas dei eloped, the 
eonipouiids aic listed Mitii the statement, “No coloi leaction ” 


ALKVLOIDS V\D VLICIEOID \I SVITs 
Orr/aiiio Substances Color Tit action 


Apomorphine 

Dark broiin 

Atropine 

Koddish \iolct 

Belladonnint 

Violet in lold 

Berberine 

Brownish green 

Brucine 

Bed 

Crj-ptopino 

Green 

Datunue 

Brownish \iolet 

Delphinine 

Brown 

Emetine 

Dark brown 

Heroine 

Brownish violet 

Hyoscj amine 

Reddish Molet 

itorphine 

Rose violet to brown 

Harceiue 

Orange 

Harcotine 

Broivn 

Papaverine 

Orange 

Piperine 

Greenish brown 

Quinidine 

Brown, trace violet 

Sanguiuarine 

Orange brown 

Scopolamine 

Rose violet 

Solanme 

Reddish violet in cold 

Veratrine 

Brownish violet 


yo Color Staclion — Aconitine, ciffeine, euichonidme, cmcliomne, coenine, codeine, col 
cliicme, cotarmne iiydro'-hlonde, d.onine, crgotine, Beta eucaine hydrochloride, gelseminme, 
homatropme, hjdrastme, nicotine, pelletierine, phenacaine, physostigmine, plnlocarpine, pseudo 
pelletienne, quinine, sparteine, strydiiune, theohromme, theophvllme 

AMIXO VOIDS VND DERIVAIIVES 


Acetj Iphenylglj oine 


Broivn, trace iiolet 



o’KUIA-IOL DIMl lII\IAMINOIUN/\tI)Ul\D> ri 1 OU \niOI INi^ ^ 

\o Color Jl.iiihon — A\i>lu \Uiiuvt, V''*- iri'iniiic, isii iragiiit, n 

pittii, aid, hot iinu IijdroLhlondc, criitim, crt itiiiiiic, diiodot^ rosint, 

(.destine, Uhl Iglj coll ite, (;lut iiim Kid, i;l\Lim., Kl>c\ltr\ptoi)Ii iiit, liippunc icid, I'loltuciiic, 
leutini., p ira nitroiilRn^lgl'i.inc, ilpli i pilin' I d imni., bit i plum 1 il iiiini, pliinjlgbi'ni, trjp 
toplnm, tirosuii, til nlinc 


\LIl*tI\TIC VtlD's 

Malic lud Broun, triii of 'lokt 

Monoi liloroaiitii itid Grien 

Ao Color ilcoelioii — Adipic nid, alpha broniopropioiiii icid, hit i htomopropionic Hid, 
formic and, tunnni acid, Ig'uIiiui and, in ilcic ind, iiialonic and, niiini ind, p ilmitic acid, 
propionic and, stearic ind, suinnit u id, tart irii aeid, triililoraietii ind 

VLU'HVIIC \CID SAITS, I>)TEKS, V\D DI RI\ Ul\n.-5 

Vo Color Jleaclioii — Eth'l o\ date, etli'I sun mate, isobiit'l acetate, i‘-obutjl isotliioev in ite, 
metlijl isotliiocjaiiate, sodiiiiii formate, sodium oxalate tribiitxnn 

tUPHVTIC U tOHOkS '\D KI TONEi, 

Isoamjl alcohol Dirt} \ioltt 

Isobutjl alcohol Light grien 

Alelissjl alcohol Bromnsli iiolet 

Xo Color Reaction — A.iit}lacetoni, amxl dcohol, ictjl alcohol, dulcitol, erjthritol, 
eth'lenc gl'col, isopropjl alcohol, mannitol, methjl lieptenono, octjl alcohol, terbutjl alcohol 


Arabinose 

Galactose 

Melessitose 

Xylose 


sue XUS 

Greenish black 
Black 

Reddish brown 
Black 


No Color Reaction — Glucose, lactose, leiulose, maltose, d mannose, raffinoso, rliamnosc, 
sucrose 

URKX. XXD t(RIC ACID DERIVATIVE.S 

Allantoine Green in cold 

Barbituric acid Brown 

Tnphenylguanidine Dirty xiolet to black 


Ao Color Reaction— Alljlphemlthiocarbamide, amjtal (isoaravlethylbarbituric aeid) 
acctjlmethilurea, alloxantine, barbital (diethylmalonjlurea), biuret, dl n butylthiourea di’ 
bromobarbituric and, diphenylthiourca, guanine hydrochloride, ipral (calcium ethy hsopropyl 
barbiturate), luminol (phenylethylbarbituric acid), peralga (aminopyrinediethy Ibarbiturate) 
tliiobarbituric acid, thiourea, urea, urethane, uric acid ” 


Acsculin 

ColocyntVnn 

Elaterin 

BMoridiia 

I'nrotoxiu 

S dicin 

Santonin 


Dark brown 
Brow n 
Brown 
Orange 

Brown, trace of violet 
Reddish viclet in cold 
Brown 
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yo Color Ucaoiion — \m)gailiii, irbutin, com illiminn, digitahii, saponin 

MISCEEEANEOUS ALIPH VTIC COMPOUNDS 

No Color ScacUoii — \cetal, acctaldoNime, atetaniide, acetoxjuie, aminoguanidino bicar 
bouate, bronioforni, ter butjl bromide, chloral ludrite, chloropieriu, dimethi Iglj otime, hes.a 
raeth) lenetetr imine, iodoform, isobutilbromide, metluIghoMl sodium bisulphite, moiiochloro 
Iiydnne, oMniide, propiommide, sulplioml, thnldine, tribromolndrint, tnmetlnhne bromide, 
tnon il, veronal 


BENZENE VXD TOLUENE DEREV VTIVES 

ifo Color Ueaclion — Vzoxj benzene, ortho bromoihlorobenzene, para bromoehlorobenzcne, 
meta chloronitrobeuzme, para ehloronitrobenzeiie, par i ehlorotoluene, ortho dichlorobenzene, 
2, 5 diehlorouitrobenzme, 2, 4 dinitroehlorobeiizcne diphiml, isopropilbenztne, meta mtro 
toluene, ortho nitrotolmne, pira nitrotohieiu , stirene 


AN 1 1 INF VXD DFRIV VTICF.-s 


Acetv Iphonetidine 
Arainoazobenzene 
meta Anisidine 
ortho Anisidiue 
para Auisidiue 
para Benztoluide 
para Chloroaniliue 
1, 2, 4 Dinitroanibne 

Diphemlamine 
Diphenyl benzidine 
ortho Plienetidine 
para Phenetidine 
ortho Toluidinc 
Tribroinoambiie 
Trmitroaiiiline 


Broivn 

Boddish broil n in cold 
Broil nish black 
Broil nish lelloii 
Yellow in cold 
Black 

Yellow 111 cold 
Rose in cold, orange 
Hath heat 
Reddish broiin 
Red 

Reddish broiiai in lold 

Broiiai 

Blaek 

Black 

Deep jelloii 


Yo Color Beartion — Acetoauilide, aectphcnctidine, acetyl para anisidine, acetyl ortho 
raethyltoluidine, aietil para inetliyltolmdine, meta aeet\-vlid-ne, 2 aniinotoluene 4 sulphonic 
aeid, 2 aniinotoluene 5 sulphonic aeid 4 aniinotoluene 2 sulphonic acid, aniline, benzanihde, 
benzidine, ortho benztoluide, para bromoaeetauilide, meta bromoanilme, ortho bromo 
anilme, para brouioaniluie, (.hlorannne, meta chloroaniliue, ortho chloroauiUue, 1, 2, 4 diehlo 
roaniline, 2, 4 dichloroanilint, eaalgiue meta intro inilme, p ira nitroamlme, meta mtro 
dimethvlaniliiie, para nitrodimethvlaniliue, mtrosodimethylamline, 1, 2, 3 nitrotoluidine, 1, 
2, 4 nitrotoluidine, 1, 3, 4 mtrotoluidiiie, phem 1 beta diphem laiiiiue, luetatoluidine, para 
toluidiue, 1, 2, 4xybdine, 1, 3, 4xyhdine 


PHENOLS VND DERIV VTIVES 


ortho Aminopheiiol 

5 Beuzalamiuo 2 cresol 

Bromothyauol 

ortho Chloroinercunphenol 

ortho Cresol 

Orcinol 

Resorcinol 

Thymol 

Xylenol 


Greenish black 
Black in cold 
Orange 

Rose, trace ot violet 
Red 

Dark broivu 
Cherry red in cold 
Deep red 
Brown 



0 Khl L\ POt 
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Ao Color JJcnctioii — VcLt\l met i imiuoyhtnol, icct>l p irnminophcnol, mcta iraino 
phenol, pin immoplicnol, bcn7’o)Ulomol, p ir i bromopl'tnol, canierol, e.itttliol, ortho chloro 
phenol, inn ihlorophenol mcti inaol, ", 1 di.hlorophenol, dimetlijlhjdrore-orcinol, 2, 3 dimtro 
phenol, 2 U dimtroplRiiol, met i nitiophenol, ortho mtrophcnol, p ir i mtrophtnol, phenol, 
phloroglminol, pane lad, inrogillic acid, tetr ihromo ortho phenol, tribromophcnol, trichloro 
phcnoL 


UtOMMlC UID& 

Nophthionic icid Broun 

Tannic and Black 

Tercphtlialic itid Violet blick 

Ao Color llcaction — Acctjlsalmlic icid, met i amiiiobenyoic acid, p ira aminobenroic 
acid, anisic acid, anthranilic acid, arsanilic icid, benzilic acid, meta bromobcnzoic acid, ortho 
bromobenzoic acid, para bromobenzoie and, meta ililorobciizoic acid, ortho chlorobenzoic acid, 
para chlorobcnzoie acid, cinchophen, ciiinimic leid, cumanc acid, diiodosalicjbc acid, 3, o di 
nitrobenzoio acid, diphenjlacotic acid, gallic icid, o lodosabealic acid, mandelic acid, metamlic 
acid, meta mtrobcnzoic acid, ortho mtrobenzoic acid, para nitrobenzoic acid, salic 3 lic acid, 
sulphosalicjUc acid, ortho toluic acid, para tolmc acid 


VR03IVTIC ACID DERIVVTiraS 

Keoeinchophen (ethyl 6 raetlul 2 Bronnish green 
phenylqumolinc 4 carboajlate) 

No Color 'Reaction — Benzamide, benzal benzoate, butyl benzoate, cumarin, ethyl benzoate, 
ethyl sabcylate, laoamyl benzoate, methyl benzoate, methyl cinnamic ester, methyl salicylate, 
nicotinic acid nitrate, phonal salicylate, phthahmide 


AKOMVTIC VLDEHADES, ETHERS, ,VLCOHOI S, AND KETONES 


Amaole 

Benzalacetone 

Benzhydrol 

Benzophenone 

ortho Chlorobenzaldeliy dc 

Guaiacol 

ortho Kitrobenzaldeliyde 
T etramethy Idiamino 
benzophenone 
Vanillin 


Bose, trace of violet 

Deep aellow 

Broun 

Brown 

Blood red 

Violet 

Beddish brown 
Brown 

Dark brown 


PircAmmoacetophenone, anisaldeliyde, benzd, benzyl alcohol 1 2 

iiethowsahcvlaldplivrlo 


No Color Eeaction 

5 bromosabcylaldehyde, meta niethovy salicylaldehyde, phthalie ac'id aldehv dr 
silicylaldehyde methyl ether, saligenin, para tolylaldehyde ^ ' sabey laldehyde. 


HETEROCNCEIC 

Acridine 
6 Xitroquinoline 
Quinoline 
Ekatole 


tOilPOUNDS 

Light green 
Beddish brown 
Dark green 
Green in cold, black 
with heat 
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Xu Colo) Heaction — Antipjnne, isitin, oxjqumolmej pipendme, quin ilduie 


H\DROU?OMVTIC COMPOUNDS 


Carvenoue 

Menthol 

Terpen} 1 acetate 


HeddisU \iolct in eold 
A lolet blnek 
Brown 


Xo Color Btaction — d Borneo], Z borne ol, iZZ taiiiplior (mtural), eaniplior (sinthetie), 
e luqdioric aeid, e iniphor sulphomc aeid, limonene, terpineol 


X CPHTH VLENE AND VNTHR VCEN5- DERUVlULb 


Acet alpha uaplith ibde 
Acot beta n iphtlnlidc 
Alizarin 

Bibronioauthraiene 
beta Naphthol 
alpha Xaphtln I inline 
bet i Xaphthil inline 
alpha Xaphtlnlamiiioazo 
benzene 


Brownish black 
Greenish brown 
Reddish brown 
Yellow isli brown 
Brownish Molet 
Greenish brown 
Brown 

Reddish brown 


Xo Color Ucaction — Alpha Bromouaplithale"e, 1, a dimtronaphth ilene, bet i naphthalene 
sulphomc acid, iiaphthalic aidndride, alpha naphth}lisoc}aiiate 


MISCELLVNEOVS \ROAIATIC COMPOl NDs 


Abictic acid 

Browmah \iolet 

Dibromothe niolsulphonph 

Reddish \iolet 

tUaleiii 

Isoeugeuole 

Reddish \iolct 

met i Xitrobenzhedrazide 

Brown 

Pheuanthrene 

Violet black 

incta Phen}loucdiamiue 

Browai in cold 

h}drochloride 

Plieii} Ihydnzine In droehlo 

Orange 

ride 

Sah arsaii 

Green 

Thioseniiearb izide 

Brownish orange 

Thvniolphthalein 

Reddish luender 


Xo Color Reaction — Adrenaline, amiruie, bcnzeateebin, benzoin, benz}lplien-vlh}drazine, 
eugeiiol, 2, 4 dinitrophenylhe drazine, para nitroplien} Ihe draziiie, phenanthrenequinoiie dioxinie, 
phenolplithalem, quersite, rheuniatino (saloquimiie silicilate), tetrabroiuophenolphthalein, 
para tol}lisothioe}anate, triphen}lniethane, turmeric 

The eolol leaetions lot the tests wheie an equal amount of impiuitv etas 
added to the ati opine weie lecoided, and also tnc loactions ctheie fice times the 
amount of impuiitj was added, but the listing of these would lequiie too miicli 
space Theiefoie, only those leactions m mIiicIi the ledehsh aiolet coloi c\as com- 
pletely masked mil be gnen The list of substances pieiiouslj giten ma} be 
refeiied to ni oidei to obtain the names of the compounds -winch did not com- 
plete!} covei up the atiopine test IMain of these compounds gace no intei- 
feieiice, while otheis ga\e moie oi less inteifeicnce 

Oi’o-aiiic compounds which completel} coieied up the atiopine test when 
/ill equal amounts weie acetvlsalic} lie acid, aminoazobenzene, amcl 



o’kI I 1 \ I’OI 
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alcohol, antipjiine, a/o\} ben/ciie, ben/alatttoiie, bcii/Kliiie, paid-bioinophcnol, 
biomothj mol, (Zl-n-butjllluomca, oitho chloiobcn/aUkhj de, colocMithin, dibioin- 
oanthiaceiic, diphciij Ibcn/idiiic, dukilol, clateini, oiigoiiol, gljtiiie, ''uaiacol, 
isobukl alcohol, moiphinc, alpba-naphtlulamiuc, bcta-iiaphthj lamiiic, iiaicotiiic, 
oitho nitiobeii/aldeb-v do, oicniol, phloiid/in, sangumaiine, skatole, spaitcnie, 
stiychnme, thiobaibituiio acid, paia-toh-isothiocyauatc 

The oiganic compounds, in addition to those listed above, which completelj 
co\eied up the atiopinc test when picsent in amounts hve times that of atiopinc 
weie acetjl-mcta aminophenol, aciidme, all 3 Iphem Ithiocaibamide, allylthiocai- 
bamide, paia-anisidiuo, 5-benzalammophcnol, bcnzlijdiol, benzophenone, cai- 
\euone, paia ehloiophenol, cijptopme, delphinine, 2, 4 dichloiophcnol, 1, 2, 4 di- 
nitroaniline, 1, i-dmitionaphtlialene, diphenjlamine, cdestiiie, melczitose, 
metanilic acid, naphthionic acid, metanitioben/oic acid, paia-toluidine, tiinitio- 
aiiilme, 1, 2, 4-\\lidiiic, \jlose 

Piom a stud 3 of the coloi icactions gueii in the tables, it will be obseived 
that theie weie twent^-nlne compounds which ga\e various shades of violet, 
lavender, oi puiple, citliei alone oi combined w'lth other colois Alanj of these 
might ha\e been mistaken foi the atiopiiie test In gcneial, the compounds giv- 
ing a test similai to that of ati opine do not belong to any definite group of 
01 game compounds, iioi docs any special oiganic radical seem to be responsible 
for the chaiacteiistic test The alkaloids as a class ga\c moie positne reactions 
than any other group 

There were a few of the oiganie compounds which completely masked the 
atropine test Others showed mteifeieiice in varjing degrees Of course, in a 
carefully conducted analysis, many of these substances would be removed by 
means of the different organic solvents 


COXCLUSIOXS 

1 A number of organic compounds have been found which gue a positive 
atropine test with para dimethylaminobcnzaldehyde reagent 

2 The interferences caused by organic compounds as impurities have been 
determined 
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TilB SIGNIFICANCE OF MEI.IBEANES IN TUB itUCOUS 
FORM OP COLITIS** 


Julius Pmedexwald, MD, A^D Svmuel MoRKibOv, ]RD, BvLTniOKE, xIId 


TNTROD7JC2'ION — In a iceent paper Boas* discusser colitis membianacea (oi 
* colica mucosa) as a disappeaiing disease and compaies its incidence that's 
yeais ago nith its laiitj toda\ Tins is attiibuted to the theiapeutic ineasuies 
employed in the tieatmeiit of the simple foims oi colitis Modem methods oi 
tieatmeiit no longei include medicated and astungcnt enemas as impoitant aids 
in combating eobtis, and iii Boas’ opinion, the ficiiuenci of the disease has 
diminished in piopoitioii to this change Boas has iouiid that in his recent 
eases of membianous colitis a iiiston oi habitual use oi enemas has always been 
elicited Intel estiuglv enough (he substitution of dietaii treatment in place oi 
fieciueiit utilization of enemas was followed by the disappearance oi membrane 
foraiation It seems therefore finite clear, according to him, that meiiibianous 
colitis IS the lesult of lache.d treatment of simple ioinis oi colitis witli enemas 
and cathartics 

McCiae- speaks of mucous colitis as a lomaikable disease and gues as its 
synonyms such names as membranous enteritis, tubular diarrhea, mucous colic, 
and my\oneiii osis intestinalis It is a disease nhieh has been recognized for 
many centuries But a distinction must be made between the colitides associated 
with catarrh oi the intestines and due to iiruimiei able causes, and those due to 
local disease in the bowel as uell as those associated mth true mucous colitis 
The latter is usually considered a sccietoiij neiuosis of the large intestine and is 
encountered principally in those patients (females more frequently than males) 
who have mrstable neiwoiis mechanisms However, though some cases may be 
piimaiily psjchogenic m origin and other’s organic, the majority have present 
both organic and psychogenic dj sfunctioiis and er en iii those instances in wluch 
one factor is very much more prominent the other is doubtless contiibutoi’y 

Boas* presents his Mens on the nature of mucous (membianous) colitis and 
calls attention to the many factors nhich may enter into its etiology Briefly, 
he believes the disease maj be dependent upon a primary aftectioii of the colon 
in the nature of an inflammatory condition or that it may result from a secondaij 
aftection based upon a neuropathic, ragotonic state oi iintation Since the 
causatire agent is so doubtful, it is but little wonder that the theiapeutic 
measures employed m these cases should be at such variance In Boas’ experi- 
ence an expenence which he has reason to bebeve is general, the disease was 
much more common in the latter part of the iiiueteeiith century than it has 
been m the past decade So much is this so that 'leiy little has been published 


•Fiom the Gastro-Enteiological Clinic of the Depaitinent of 
of M jQ,, publication October 20 1932 
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upon Uns hvibjcct lu Ihv; past Itu .md thus tins authoi makes uuiuiij tou- 

ceining the leasoiis foi the loss of mteicst in this .iftcction 

In lefeiiing to the etiologj of colitis menibi.matCii, Boas belit\LS theie is 
definite e\ideiice to indicate that tlic disease syiidiomc is due to a supeificial 
catarih ln^ol\lllg cspecialle the lowti intestinal segment llowteei, the im- 
portant lole plajed b\ a dishaiinoiiv ni the \cgctatue nci\ous sjsteni is iccog- 
iiized Nee crthelcss, certain facts aie ajijiaicnt when the supeificial colitis it- 
self IS consideied, and as Boas had piecioiislv pointed out, astungent substances 
in the foiTii of enemas, so commonh used in the past, undoubtedh fa\oi the 
formation of membiancs Foi c\ample he had called attention to the fact that 
in patients sufteiing fiom the usual foim of mucous colitis, small tannin enemas 
guen successueh m the course of a few da>s usually led to the formation and 
to the disehaige of tvpical membiancs which were pieMouslj absent, with the 
cessation of tieatment, the foimation of membianes disappeared in a short time, 
to reappear with the institution of astimgent enemas 

Fuitheimore, Boas pei formed the following interesting e\penment In- 
testinal mucus was placed m a 1 to 2 per cent tannin solution and in the course 
of twentj-four liouis a definite biowur color arrd a membranous appearance were 
obserr ed w'hieh became more pronounced rn the course of the subsequent twerrty- 
four hours The membranes formed here did not differ histologically from the 
tjTiical membrane formation in colitis membianacea or colica mucosa Similar 
results were obtained when the intestinal mucus was treated wuth other astringent 
substances such as lead acetate It is even conceivable. Boas remarks, that the 
addition of such harmless substances as borax, glvceiin, or soap, to the enema, 
or e\en the repeated use of water enemas of an unsuitable temperature, may give 
rise to a catarrhal inflammation of the colon rvhich is followed by an increased 
production of mucus and finally by the foimiation of artificial membranes 

Recently, Finedenwald and Feldman^* reported upon the effect of the pro- 
longed use of colon enemas in animals, because it was their experience that the 
all too frequent use of enemas and irrigations led to the production of certain 
coloruc affections, as well as nercous intestinal disorders In a weU-coirti oiled 
senes of animal expenments they administered plain water, soap water, cotton 
seed oil, sodium carbonate solution, neutral acnflarine solution, camphor water 
ammonrum chloride solution, and hydrochlonc acid They concluded that 
enemas used o\ei a long period of time led to more or less bow'el disturbance 
that e\en simple water enemas may produce mild inflammatory changes that 
soapsuds enemas produce more marked inflammatory changes while oil enemas 
produce less irritation, that aciiflavine (1 3000) and camphor water (USP ) 
cause but slight disturbance of the bowel and that irntating chemicals such as 
sodium carbonate, ammonium chloride, and hydrochloric acid, even in weak 
solutions cause inflammatorc changes ranging from mild processes to extensivf) 
ulcerations and necroses 


Similar observations have been made bv Hn-schman,- and Runge and Hart 
man - Even though these findings, obtained mostly in animal experimentation 
c innot c applied directh to man, it is stiU clear, nr Boas’ opinion, that the use 
of certun enemas, which were very popular a decade ago in the treatment of 
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vaiioub aftections ot the colon, actuallj’- la\oiec] the appcaiance o± cataiihal 
changes and ulceis Since astiingent enemas aie not habitually used todaj 
the leason foi “colitis inembianacea, a disappeaiing disease” becomes appaient 
and this disappeaianee is fuithei accounted loi b} the fact that the niitatnc 
eathaitics ha^c been substituted by noniiiitatnig substances 

Thus, theie is established a connecting link betneeu the so called simple 
eolitides and the niembianous tjpe The question thcietoie aiises conceniing 
the iiiheient value of enemas and iiiigations, and m the discussion of this piob 
lem. the views of laiious obseiieis aie b\ no means in aeeoid In Sopei V 
e\poiienee “the moie one imgates, the moie mucus one gets In othei voids 
niigations incite the secietion of mucus and if eoutiuued long enough, the ‘foul 
smelling mateiial' can be seemed in peisons with noimal colons The mateiial 
IS, in fact, the noimal contents of the ileum when subjected to such tieatment ” 
On the othei hand Bastedo^ finds that “the slow, caiefiil iiitioduetion of fiom 
si\ to ten gallons of vatei is a laluable theiapeutic nicasme in the tieatment 
of mucous colitis ” In his eoiicliision, Sopei lemaiks that ‘ niiicous colitis 
has been set up as an obscuic and often incuiable ebsease It is neithei an in* 
flammatoiy piocess noi a nemosis but is a spasm of tlie colon in which long 
stiings of mucus aie passed The colon is an instiiiment that is pla-^ed on bv 
many and vaiicd outside influences I mn mention the psschoses, gallstones, 
kidney stones, ulcei of the stomach .ind duodenum, pelvic diseases, and alleig> 

I have made loentgenogiams showing colon spasm m the conditions mentioned 
Purgative drags, enemas, and ii ligations all pioduce fuithci iriitation and 
moie tendency to spasm The uiideilving cause should be eiadicated if pos- 
sible If the condition is not to be diagnosticated, tieatment should consist of 
letention enemas of liquid petiolatum, a smooth diet, and mild sedatives, mth 
avoidance of all colonic mampulation ” 

Expenmenis — In vnew of Boas’ voik a sciies of evpeiiments was planned 
m oidei to coiifiim oi lepudiate some ot the opinions alieadj biieflj sum 
manzed 

Fust, we obtained mucus in its vaiious foims (slueds, stiiiigs, and meni- 
bianes) fiom some of oiu mucous (oi mueomembianous) colitis cases, and 
we conducted a senes of “testtube” eNpciiments Foi example, we placed bits 
of mucus of definite size in a bottle containing 100 cc of vvatei This was 
utilized as a eontiol In anothei bottle the same sized poitions of mucus weie 
placed but its medium was 100 e c of 2 pei cent tannin solntion This expeii- 
ment was lepeated fiequently ivith the follovnig lesults In twenty-four houi’s 
the watci bottle showed little oi no change except, peihaps, foi a slight thin- 
ning of the mneus, but this may have been moie appaient than leal, the tannin 
bottle, on the othei hand, seemed to contain moie mucus than was oiigmallr 
added but theie was no nieiease in membiane foiniation How the ineieased 
cloudiness of the tannm solution itself was to he eialuated piesented some dif- 
ficulty but w e weie well able to raeasuie an inciease in mucous siufaee In foi ty- 
emht houi-s both solutions had become cloudy, tlie tannin bottle was obviouslv 
the cloudiei In these lattei observ ations it was noted that many of the mucous 
pal tides had dismtegiated, and this doubtless accounted foi some of the tnibiditv 

of the solutions 
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The same eNpeununts Aseic icpcatid usin» in plate ot the shieds and stunts 
of mucus laige thin nicmhiancs obtained liom a patient who was undei oui eaie 
at the time The membiants weie plaeed in solutions of watei, 2 pti eent tannin 
and soapsuds Twentj-foui houis latii min little thange was noted in the 
membianes which measuied two intlits squaie FoitN eight lioui-s latei N\e weie 
still unable to detect aiu change and foi tlu iie\t two dats the obseiNations 
were cssentialh ncg<itiNC IIowcmi, aftei i N\etk it was noted tlnit the sheets 
of mucus had become stiftei and thiekci in the tannin medium as compared NVith 
the watei medium in nnIiicIi thee icmained thin and foi the most part, uiiehaiiged 
A cuiious change takes place in the soapsuds medium whtie some soit ot icaetion 
betNveen the soap and mucus icsults in a thick gekitinous solution but ivithout 
anj' distinct change in the mcmbiane of mucius itself 

It seemed, therefore that wheicas tannin solution (2 pti cent) did affect 
mucous shieds and stiings so that the amount of mucous substance seemed in- 
creased, it had little or no efteet on membranes, noi did it seem to form mem- 
branes eeen after CNposuie of the mucus to such a solution foi a period estendmg 
ONer a Nveek The results were piaetiealh negatue with water solutions and 
equiNoeal or indecisive N\nth soapsuds solution If 2 pci eent tannin had so 
bttle effect on membranes after scNcn daNs it scf med difficult to undei stand the 
obiection to its use as a theiapcutic agent It was thought, howecei, that thr 
repeated use of fieshh prepared 2 pci eent tannin solution might cause more 
definite changes m membrane foimation N\hen tins was earned out the results 
were not altogether conclusive The mucus assumed a biovvn color but the mem- 
branous appearance did not become moic pronounced It was suggested, there- 
toie, that a 10 per cent solution ot tannin be utihzi d 


Preparations weie made of thin films of mucus m 10 pei eent tannin solu- 
tion and as a control in water Atter tw entv -foui hours the tannm solution w as 
found to contain a definiteh thicker and toughei piece of mucus than in the 
watei preparation The preparations were allowed to stand for five dajs and 
though dailj the diffeienco alicadv described was alwajs distinctly noted, it 
was found that as time passed even the mucus m the plain water assTimed 
similar, though not as pronounced, ehaiaetercstics Aitei ten dajs the mucus 
m 10 per eent tannm was not verv hard but it was definitclj coagulated while 
that in plain water had become soft and was easily macerated bv light piessTire 


Preparations of mucus in normal salt solution, 2 per cent tannin and plain 
watei were made Twentv-four hours later the tannin prepaiation was found 
to contain what mav be described as a more durable mucus which was not in- 
Li eased m ciuantitj No change was noted m cither of the remaining two media 
Aftei a week, coagulation of mucus had occurred m the tannin sofution, much 
hss maiked in the salt solutions and not at all in the plain water The same 
evpenmcnt was canned out with 2 per cent tannin, soap solution and plain 
watei and the changes m the tannm and water picparations weie exacth similai 
to those 3 ust noted On the other hand the mucus m the soap solution seemed 
to have increased both m quantiU and thickmess (gelatinous) Daih obsena 
lion over a period of five davs disclosed several interesting findm-s ilucus 
unden^ent gradual coagulation in the 2 ptr cent tannm solution ° it became 
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tougliei, tliickei, and slightly slu unken In the soap solution it assumed an 
appal ent incieased thickness due paitly, it nas latei diseoieied, to the adheiencc 
of soap to the mucus Eien m plain ivatei, mucus became a moie thickh" 
gelatinous substance 

Othei solutions neie used Piepaiations of mucus in watei, 2 pei cent 
piotaigol, 1 pci cent sihei nitiate, 1 10,000 potassium peimangaiiate, 1 3,000 
neutial aciiflavino, and Vo pei cent sodium bicaibonate These solutions neio 
chosen because they aie among those fiequently used as enemas and iiiigations 
in cases of colitis Aftei tneutj-foui horns it -was noted, iii brief, that the 
mucoid shieds weie thinnei in the watei medium, somenhat thickei, and 
coagulated in the piotaigol and silver nitiate solutions, equally coagulated but 
slightlj’’ moie lesistant and induiated in the potassium permanganate solution, 
markedly coagulated and eontiaeted in the neutial aciiflarine and baldly 
changed in the sodium bicaibonate solution Aftci foitj -eight houis the changes 
neie essentially the same except for the neutial aciifla\ine solution in which 
the mucus had not only become maikedlj eontiaeted but had been dissolved so 
that reiv little icmained Four dajs latei the mucus (shieds and membiane) 
in the plain watei had become thinner in the piotaigol, discoloration had oe- 
cuiied and coagulation mth eontiaetion had become more obrious, essentialh 
the same changes took place in the silver nitrate solution as had resulted in the 
piotaigol piepaiation, discoloration r\as noted nr the potassium peimangaiiate 
preparation while induiation and coagulation had progressed, m neutral acii- 
flarine the changes veie as ahead} noted except that dissolution of mucus had 
not apparently continued, little oi no change vas noted in the bicaibonate prep- 
aration After five days, obsenations neie made on the silrei nitrate and 
neutial aenflarune piepaiations The foinici disclosed a consideiabh thickened 
mucus wlule in the lattei the mucus had shrunken lemaikably -Vftci seren dars 
the mucus in the silvei nitiate solution had undeigonc fiuthei eontiaetion in 
addition to assuming a black coloi In the nontial aciiflavine solution the 
mucus had eontiaeted into a small haid mass but in addition the preparation 
contained many disintegiated bits of mucus lesembbng ordinal} debus The 
preparations weie allowed to stand for six moie da}S and during that time the 
mucus in the plain watei piepaiation had become thinnei but vas othoivise rin 
changed In the piotaigol solution induration, coagulation and some increase 
in quantity veie noted The silvei nitiate piepaiation contained a haidened 
contracted mass of black material no lougci lesembling mucus Haidh am 
fuithei change vas obseired in the potassium peimangaiiate solution except foi 
an additional slight increase in the thiclmess of the membianes The neutral 
aciiflavine presented a pictuie nnlike any of the othei solutions In tins instance, 
the mucus was thickened, eontiaeted, “gummed,” gianulai and in parts ap- 
parently dissolved The bicarbonate solution had not produced am change 
beyond a slight degree of coagulation 

These experiments, then, sum up our obseiwations on the eftect of various 
astringent (as well as nonasti urgent) solutiorrs upon mucus, in vitro Our next 
problem was to employ the same agents in viro and to tins end we produced 
changes lesembhng colitis in dogs by administer mg enemas of in dating solutions 
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such as h>diochlouc aad (Vj to 10 poi cent) and tannm (10 to 20 pei cent) 
When the stools became diauUeie and eontauied an occasional liace oi blood, 
eivemas of \aiious astimgcnt solutions wcie ni 3 ccted 

Two dogs wcie gi%en (To cc ) enemas of 10 pti cent tannin solution tluee 
times a daj The stools weie caictuUj obseivcd Altci one week had passed 
neithei mucus uoi diairhea appealed A 15 pci cent solution of tanmn was 
piepared and iatci a 20 pei cent solution, but ive weie unable to pioduee eithez 
diaiihea oi mucus Tins cxpciiment was abandoned The same animals weie 
then given 90 cc of 10 pei cent hidiochloiie acid pei lectum once daily foi 
two dajs One of the dogs leactcd by icfusiiig liis food lation and losing weight 
He cjuicklj became moiibund and piactieall}' helpless and did not avoid soiled 
paits of his cage The othei dog, although weakened, was i datively in good 
health The 10 pei cent lij'^diochloiic acid enemas weie discontinued and the 
tannm enemas (60 to 90 ee twice daily) lesnmed 

Aftei the tannm enemas had been adnunisteied foi two days following the 
discontmnaiice of the 10 pei cent hidiochloiie acid, the sickly dog pieviously 
mentioned died At autopsy, the entue lowei bow'cl was found to be gangieiious, 
and there was a large peifoiation m the eeeal legion The most inteiesting 
finding was concerned with the mucoid coating of the entue lowei bowel The 
mucus could not be peeled away in the foim. of membianes noi was it easy to 
separate it satisfactorily m any definite foim except thin shieds It adhered 
closely, in all its thickness, to the mucosa of the mtestme One could easilj 
pictuie its possible separation as a membiane or mold of the intestine if appio- 
piiate measures weie employed 

In the meantime gross and occult blood bad appeared m the stools of the re- 
maining dog and diairhea had occuned This was allowed to continue for foui 
days and m the meanwhile tannin enemas w’eie administered They weie then 
discontinued and for them weie substituted enemas of 1 pei cent hydroehloiic 
acid (60 c e t 1 d ) The stools became less nnmeions, the mucus disappeared as 
well as the blood Tanmn enemas and other astimgent solutions were used but 
the results were so indefinite that it was decided to saciifice the dog after tivo 
moie weeks of such experimentation The dog had apparently recoveied com- 
pletely He was sacrificed and at autopsy the lower bowel (rectum and sigmoid 
colon) was found to be congested, injected, induiated, and inflamed At the 
sigmoid rectal junction and fox two or more centimeters heloxy this legion (al- 
most extending to the anus m places) the mucous membrane had become so 
indurated that it lesembled cartilage Coincidentally two round worms (5 cm 
in length) were found around the appendnx m one area of which the wall had 
become so thin as to be on the veige of perfoiation Strikingly enough the entire 
laige intestine was thickly coated with mucus, typical in appearance but diffi 
cult to separate fiom the mucous membrane No ulcerated areas were fmmd 
in the mtestmes 


In the human being, the pioduction of excessive mucus after treatment 
luth astringent solution has long been noted Nevertheless, the possibihty that 
these quantities of mucus could be the result of tieatment haidly Lmed to 
aionsc seuons eonsideiat.on, except occasionally, until some of the moie recent 
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lepoits, of which that ot Boas is an CAampie Honciei, long before this, nianj 
plusicians had, thiough expeiience, begun to dimmibh the fiequcnt use ot n liga- 
tions and enemas in sucli conditions Even in cases of ulceiatue colitis, it uas 
concluded bi manj obseiieis that enemas often caused complications and maj 
also haie been responsible, at times, loi the pool lesults obtained At any rate, 
then use in mucomenibianous colitis (compiising that entiie gioup of mucous 
and membiaiious colitides) as as doubtless moie iiiitatu'e than cm at we and 
seemed to fasmi the foiination of membianes 

In siimmai y, theiefoie, Ase base obseis'ed the eftect of ceitam solutions upon 
mucus m vitio and in a'iao, and we base been able to demonstiate that these 
solutions ceitainly bung about abnormal changes in imicons stiings, shieds, and 
membianes in Aitio We haie, howeiei, not been able to demonstrate mem- 
biane foimatioii \\uth aii3 degree of eonstancj in these vitio e\peiiments Our 
lesults confiim in many lespects, tlie obseiiations made b\ Boas On the other 
hand, oiu auao expeiiments on dogs liaie led us to belieie that membianes aie 
foimed, but that thej do not sepaiate inth ease tioni tlie intestinal wall 

Conductions — As the lesult of oui obseiiMtions it is CAident (1) that maiw 
solutions, and paiticulaih those of an astiingent natuie, undoubtedlj aie ii- 
ntative to the intestinal mucosa and may cause changes in the foim of mucus, 
sometimes piodueiug actual membianc foimation (2) BoaacI iiiigatioiis and 
medicated enemas should theiefoie be utilized with the gieatest caution, thej 
should be administeied only at infieijuent intciwals and the solutions used should 
alAvajs be Avell diluted 
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N O SATISFACTORY e\pldndtiou has bteu piesLiitcd ioi the iact tliat 
bacteiia die lapidlj \\hcu smcaitd upon the suifaet ot the skiu That 
puie cultuies do die at a lemaikalilj high rate \sas hist demoiistiated bj Arnold 
and his conoikei’s' i\ho sliowed that leduttioiis of 90 to 100 pei cent could be 
effected m ten to thiitj minutes Tlicv demoiistiated that the condition o± the 
skin appaientlj caused maiked changes in the latc ot leduction, as exidenced b\ 
the fact that a clean skin caused a moic lapid killing action than a duty skin 
Combleet and Moutgomeij in a senes ot studies on noimal and pathologic skins, 
demonstiated ^allable lesults, using jeast and Staphylococcuty auieus as then 
orgamsms Thej found that moist aieas ueie less eftectue in destiojing the 
test organisms than diy aieas, that denuded aieas ueie less eftectue than nonnal 
aieas, and that, m the case of psoiiasis, lesions ficed of scales ueie moie active 
than those -wntli scales These data would stionglj indicate that desiccation 
played an important idle, as in each instance cited abo\c, the most successful 
results weie obtained undei conditions wheie desiccation was the most lapid 
Systemic changes induced by the in3ection of gentian iiolet and manganese 
butyrate also caused changes in the late of destruction A depiession oecuiied 
after the immediate injections, followed latei bj inci eased lates, liighei than 
nonnal No explanation is offered foi the lattei lesults Norton and Novy® in a 
senes of expenments using Bacillus pi odiyiosics found that baeteiia diied on 
inert materials died at appioximately the same late as on the noimal skin Thej 
conclude that the living skin has no inheicnt geimicidal power Fisher^ demon- 
strated decided fluctuations in the rate of destruction during menstrual periods 
when a depressed action occurred An examination of her data shows lariabilitv 
from day to day and, in one instance, marked depressions at times outside the 
menstnial period These marked dailj fluctuations in rate of destiuction suo-- 
gested the woik piesented in this paper 


PROCEDURE 

A scientific technic for obtaining compaiable results for studies of the 
viability of bacteiia placed upon the surface ot the skin or upon inert materials 
appeai-s to he ceij difficult No mattei how the organisms are introduced upon 
the surface or how they are lemoied for examination, diiectlj comparable results 
are not obtained It seems quite reasonable to suppose that bacteria dried on a 
smooth surface, like glass, could be lemoied more leadilj than from an iiie^ulai 
;^e like Ining skin Fuitheimoie. the time elapsing between smcaiingra^ 
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lemoval of the bacteiia would change the degiee of attachment of the baeteiia 
to the snifaee, due to the fact that the piocess of dicing causes a closei adheieuee 
of the bacteiia to the siiiface Thus the loiigei the peiiod of contact the gieatei 
the difficulty of lemoial Gianting a luntoim pioceduio of lenioial, the longei 
the Intel \al of e\posuic, the fcnei oigamsms nould be obtained Iloweiei, 
since similai lesults weie always obtained midei similai conditions, the data 
aie of compaiatne value in measiiiing the efteetneness of the vaiious pioceduies 
used The mitei’S deploie the lack of a nioie satisfactoiy nieaiis of nieasuiement 

The pioeediue was essentially the same as that used by otheis All test 
oigamsms yveie tnentj-foiu-houi biotli cultines Each cultuie y\as thoioughly 
shaken to give an even suspension befoie use An aiipiopiiate amount of the 
bioth cultuie yvas added to steiile saline in oidei to obtain the piopei numbei o± 
bacteiia These ddutious neie always piepaied just piioi to peifoiniing the e\- 
peimients and in eveiy case yvheie moie than thiity minutes elapsed betyveen 
tiials, a flesh dilution yvas piepaied to ay'oid the eftect of killing the oigamsms 
in the salt solution 

Foi convenience, the back of the hand yvas used foi the slnn tests in all 
eases The hands weie thoioughly yvashed betoie each expeiimeiit Seycn aieas 
of 9 sq cm each yyeie maiked off with a led yy.L\ pencil Exposiiies of fiye- 
teiiths, one, two, tliiee, fiye, ten, and fitteen minutes weie used Snieai’s yveic 
made yvith a steiile cotton swab immei-sed in the ddiition of the cultuie Aftei 
the piopei esposuie, the suivmng bacteiia y\eie lemoyed by swabbing the sui- 
face with a steiile cotton sivab, pieviously dipped into a steiile dilution blank 
The swab yvas then immeraed in steiile saline dilution blanks of 100 c e anioimts 
and shalcen thoioughlj The length of time, the vigoi of the syvabbmg, and the 
thoroughness of the iiiising of bacteiia fiom the syvabs yveie standaidized in all 
instances to ebrainate as fai as possible eiiois due to technie Immediately aftei 
piepaiing the dilutions, dextiose beef extract agai dilution plates weie made 
All counts weie made aftei twenty-foui horns’ incubation at 37° C StapJi 
mueus, Se)i marcescens, and Esclieticliia coli weie used as test oigamsms 

EXPERElIENT VL 

Noiton and Novy^ state that no mheient goimieidal powei was obtained foi 
living skin ovei ineit mateiials xAppaiently, in the expeiiments piesented 
these tests on slun and ineit mateiials weie made at ddleieut times with difteient 
subcultuies as a souiee of the test oigamsms To deteimine the significance 
of conducting the tests on luert mateiial and slan simultaneously, eultuies of 
Escli coll and Staph aniens weie smeaied on clean skin, glass, diy filtei 
papei and moist filtei papei at the same time using the same cultuie dilution 
The tests weie conducted at loora terapeiatiiie Due to the fact that the bacteiia 
fiequently failed to suivive an exposme o± ten minutes on eithei ineit mateiials 
01 slan, inteiwals of five-tenths, one two, tluee, five, ten, and fifteen minutes weie 
used Steiility, as measmed by the absence of colonies on the agai plates, was 
obtained fiist on the skin, folloyved by diy filtei papei, diy glass, and moist 
filtei papei lespeetively These data, winch aie lepiesentative of lepeated tests, 
indicate that undei these conditions the skin causes a moie lapid destiuetion of 

the bacteiia 
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It ma> be aiguccl that, the Icinpeiatuie ol the skin being highei than that 
of the glass and filtei papei, dcsiccatiou would he inoie lapid in the foinici case 
and that if the killing action is due to desiccation, tlie skin would show a gieatei 
e&cct To detciiniiic this a senes of cNpeiiincnts was conducted at 37° 0 so 
that the tempciatuics of all suifaces would he appiONiniatelv the same The 
data foi Esch coh aic pieseiited in Table I It will he noted that similai xcsults 
weic obtained The difteicnce in killing action between the skin and the glass, 
howe\ei, is not as gieat, indicating that desiccation docs play an impoitant pait 
Similai icsults weie obtained with Staph auieub and Sen maicc'icens, as sliow'u 


T\bil I 

The Inficence of DLSitrmoN os Esciiehicuu Con \t 37° C 


TIitE or 

EXPOSUBE 

SUBSTWCE TESTED 

SKIN 

GLASS 

FILTER PVPEE MOIST 

COUNT 

PEE CENT 

REDLCTION 

COUNT 

PER CENT 

REDUCTION" 

COUNT 

PEE CENT 
REDUCTION 

30 seconds 




0 

231,000 


1 nun 


129 

By 

0 


993 

2 nun 


32 06 

HE %!|IH 

27 11 

198,000 

21 12 

3 min 


34 62 


33 52 

191,000 

23 91 

5 mm 


98 98 


58 88 

188,000 

25 10 

10 mm. 


100 

^HHStH 

95 33 

168,000 

33 07 

15 mm 


100 

0 

100 

149,000 

40 64 


Table II 


The Intllence. op Desiccation on Stsph'sxococohs Adbeus at 37° c 





substance tested 




TIME OP 
EXPOSUEE 

SKIN 

GLASS 

riLTEP PAPER JIOIST 

COUNT 

PEE CENT 

REDUCTION 

COUNT 

PEE CENT 
REDUCTION 

COUNT 

PEE CENT 

REDUemON 

30 seconda 

1 mm 


17 5 


-2 

173.000 

175.000 

1 

2 min 

92,000 

42 9 

S E 

42 3 

182'000 

4 . 

3 mm 




58 7 

232!ono 

32 

5 mm. 

1 

75 2 

m E 

45 8 

Him 

2 

10 mm 

i 

77 1 

flu E ^^1 

56 9 

2 q 

15 mm 

9H|B 

78 9 


56 9 

19 


Table III 

The Infil-esce of Desiccction on Serbatu A 1 \bcesce\s vt 37“ c 


TIME OP 

EXPOSURE 

IN MINUTES 

SUBSTANCE TESTED 

SK 

IN 

GLASS 

filter paper JIOIST 

COUNT 

PER CENT 

REDUCTION 

COUNT 

PEP CENT 
REDUCTION 

COUNT 

PER CENT 

i 

1 

0 

3 

5 

10 

13 



flsSSi^l 

5 46 
-10 
-09 

13 64 

100 

100 

1 1 

1 1 

26 87 

30 59 

56 28 

67 65 

69 61 

72 36 
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in Tables II and III lespeetnoh The data piesentcd thus indicate that luing 
skin does cause a nioie lapid dcstiuction of bacteiia than iiieit mateiials undei 
similai conditions 

The fact that the same individual on lepeated tests on suceessne dajs gives 
saiiable lesulfs niai not necessaiilj be due to vaiiations in teclinic Jfarked 
sanations do occiii as dcmonstiated b\ Fishei‘ in liei studies on the influence of 
tlie nienstiual estle Fluctuations also oecui in nomal indniduals fiom day 
to day These sanations aie likels due to local oi sssteinic changes of the 
bods Walkei and Pijei*'* demonstiated that ssatci inadiated ssith ultiaviolet 
light had inipaited to it tliiough the e\posuie a lesidual geiniicidal possei that 
svas esudent foi seseial lioiiis An attempt ssas made to see if such lesidual 
geiTtiuiddl poueis could be pioduced in the skin Accoidingls, the hands of 
thice mdisiduals sscie tested foi sell-disintecting possei using Sen umicescciis 
and then the same hands sseie inadiated ssith ultiasiolet light ioi one minute 


Tswe IV 

IsFLUtNCE OF IniiSDISTION US IILTKIVIOLIT LlOlIT ON Tilt ShLF DlSIM ECTION OF THE SmN 

Using Seke-vTIs JtvRCESCENs ss v Test Okgsnisji 


TIME OF 

EXPOSURE 

IN MINUTES 1 

' SVUSTWCES TESTED 

SMN 

GLASS 

PERSON V 

PERSON B 

PERSON C 

COUNT 

REDUCTION 

COUNT 

REDUCTION 

COUNT 

REDUCTION 

PEIi CENT 

COUNT 

REDUCTION 


Before ImdntioH 


s 

224,000 

0 

279,000 

0 

218,000 

0 

200,000 

0 

i 

212,000 

10 

286,000 

0 

285,000 

0 

191,000 

5 

2 

192,000 

15 

215,000 

25 

181,000 

28 

179,000 

11 

5 

58,000 

74 

81,000 

71 

74,000 

68 

168,000 

17 

10 

38,000 

82 

38,000 

85 4 

32,000 

87 2 

159,000 

OO 

13 

32,000 

80 2 

32,000 

89 

3t>,000 

83 4 

134,000 

38 

After Irndi itioii 

i 

273,000 

0 

261,000 

0 

238,000 

0 

254,000 

0 

1 

232,000 

14 

254,000 

4 

241,000 

0 

229,000 

98 

2 

229,000 

16 

288,000 

S 

219,000 

13 

241,000 

5 1 

5 

10,000 

96 3 

13,000 

50 

14,000 

42 

184,000 

27 5 

10 

0 

100 

0 

100 

0 

94 6 

152,000 

37 6 

15 

0 

100 

0 

100 

0 

100 

141,000 

44 5 


Appiovimatel}^ five minutes aftei the esposuic the same hands sseie tested foi 
self-disinfecting posvei, using the same subcultuie of Sen viaicescens The 
data aie piesented in Table IV At the end of fifteen minutes’ evposuie of the 
oiganisms to the skin, pnoi to exposuie to ultiasnolet light, only 85 to 89 per 
cent of the baetena sveie destioyed, svheieas stenlity svas obtained in ten minutes 
aftei exposuie to ultiaviolet light At the same time contiols on glass shosved 
only a i eduction of 38 to 4-1 5 pei cent Eepeated experiments on these same 
individuals and otheis gase siinilai icsults Similai tests sseie made on chickens 
The data for one such expeiiment aie piesented in Table Y The lesults are 
the same except that the difteieiicc betssceu the counts obtained befoie and aftei 
iiiadiation svas less maiked The highei body tempciatuie of the chicken may 
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'1 \L1V V 


Influence oi Uiti vnioift LitoiT Lio\ I>jsjs>>(tios o> thf ^kin oi tio Chickfn 

UslSr '^V'SUSTIV MMtCfslFS-j \S \ Tl ST 


iniF or 

EXPOSURE 

GI 

vss 


SKIN 0> 

CIIItKt N 


COl NT 

i }V Cl\T 

viD\ rTi<»N 

Itv I'our lUR ADI ATIOS 

Mn-Hl 1HR\DI\TI0N 

COl NT 

1 U CENT 

r tor CTiox 

COLNT 

PEP CENT 

PJDLCTION 

t nun 

S 1 Oflf) 


07,000 


04,000 


1 

Tfi.nOO 

S It 

7 S.OOO 

21 Of) 

17,000 

70 41 

3 

7*1,000 

0 07 

32 000 

CO 32 

1 i,000 

79 09 

5 

7*1 000 

0 07 

1 7,000 

S4 22 

10,000 

84 38 

10 

(1-1,000 

22 00 

7,000 

94 74 

0 

100 

1') 

C'),000 

21 C9 

0 

100 

0 

100 


ha\e caused a moie lapid c\apoiation of the moistuie ^\^th the lesult that desicca- 
tion plajed a gicatei lolc and thus a less significant dtfteience, caused by the 
lesidual action of the ultiaMolct light, would be obtained 

In the expeiimcnts cited, the action of the ultiaciolct light was appaicntlj 
a local lesidual eftcet To deteiminc whethei oi not the c\posmo to ultiasuolet 
light would impait to the bodj an increased systemic self-disinfectiug poivei, 
one hand was inadiated while the othci was piotected against e\posuxe Approxi- 
mateli fice minutes later both hands weie tested foi self disinfecting powei 
using Staph auiews as a test oiganism This oiganism was used because Com- 
bleet and !Montgomeiw- failed to find that exposuie to ultiasnolet light had any 
significance as far as self -disinfecting power of the skin was concerned The 


Tible VI 

IsrwjEscE or UcTR-vviot et Light Upon Seif Disispection op Skis Upon Papt op Body sot 
Exposed to the Dipect Kays op Light Using St \pu\ loco ecus Aueeus \s 

A Test Organism 


time op 
EXPOSURE 

IN itlNUTES 

scrpace tested 

GLASS 

HVND BEFOPB 

IPRVDI VTION 

mVNDS APTEP IRRADIATION 

COUNT 

PEP CENT 
PEDL CTION 

COUNT 

PER CENT 
REDUCTION 

HAND 

IRP VDUTED 

H-AND not 

IPP ADLVTED 

COUNT 

PER CENT 
PEDUCTION 

COUNT 

PER CENT 

4 

1 

2 

3 

5 

10 

15 

371,000 

371.000 

309.000 

307.000 

307.000 

370.000 

363.000 

n 

n 77 

1 os 

1 os 

0 27 

0 81 

368.000 

362.000 

349.000 

299.000 

284.000 

286.000 
203,000 

163 

717 

18 7o 

22 83 

22 29 

44 85 

143.000 

146.000 

144.000 
77 000 
76,000 

6,000 

0 

0 

0 

47 84 

47 14 

96 51 

232.000 

206.000 
204,000 

204.000 

102.000 
53,000 

11 22 

12 07 

12 07 

56 04 
5517 


data aie presented m Table YI In fifteen minutes, the skin befoie madiation 

shoA ed a reduction of 44 65 pei cent, whereas the iiiadiotert 

duetion of 96 51 per cent U the sme tire the Z f f 1 . 

showed a icduction of 3517 nei cowi . ' i ^ ! * directlj irradiated 

o\ci the skin hcfoie madiation Thtser Ipeiments^^ 

on the same indiMduals and others Vppaicnth ‘^onfiiTned 

-vppaicnth as oudged bj these data 
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e\posme to ultraviolet light not oiih caiibcs an mci cased actuity local Ij , but also 
impaits a svstemic i espouse 

Undoubtedlj the cNposuic to the ultiaviolct light caused a leductioii, as evi- 
denced by the data, hone'Ci, the mechanism of action is not knoivn It ap- 
paienth is not due to a change of evapoiation of the shin induced bj the ultia- 
Molet light exposmc because the hand that was not uiadiated also showed a 
1 eduction, piovidcd the othei hand had been exposed The tempciatuic of the 
light had no effect as contiol tests made nuclei the same conditions without 
exposuie to ultiaviolct light caused no icduction 

Since exposuie to the action of ultiaMolet light inipaited an iiici eased 
gemieidal aetnitv to the skin, the lalue of sunlight was tested These experi- 
ments weie conducted in a mannci similai to those cited The hand tested was 
exposed to the sun bi holding out of the w indow' foi fifteen minutes In all of 
the experiments, the peison stajed indoois piioi to conducting the expeiimeut 


Tible A'II 

Inwcuence 01 ScNUGUT Upon &elp Disinfection of the Skin Using Serkctlc 
iliECFscENs AS V Test Orginisw 


TIME OP 
EXPOSUBE IX 
MIMTTES 

GLASS 

SKIN 

COINT 

PEB CENT 
BEDLCTION 

BEFORE EXPOSURE 

\ptes exposure 

COUNT 

PEP CENT 
REDUCTION 

COUNT 

PEB CENT 
REDUCTION 

i 

31,000 

0 

34,000 




1 

31,000 

0 

32,000 

58 

^BrSRT^B 

43 2 

2 


0 

32,000 

58 


43 2 

3 

31,000 

0 

33,000 

29 

21,000 

58 7 

5 

3_,000 

0 

32,000 

58 

6,000 

88 3 

10 

34,000 

0 

SOO 

76 5 

0 

100 

15 

30,000 

3 2 

0 

100 

0 

100 


to aioid pievioiis contact with sunlight The data aie piesented in Table VII 
Examination of the data shows that sunlight gaie lesults similai to those ob- 
tained watli ultiaviolet light 

The value of conducting the tests simultaneously is strikinglj denionstiatcd 
by compaiing the fluctuations in killing lates on glass m the diffeient tables 
Comparing the same oiganisms on diffcient da\s, ceiv maiked laiiations weie 
obtained Such vaiaablcs as humidity, amount of inoculum and nabilitj of the 
oigamsms aie \eiy difficult to contiot, except w.hen all the tests aie made simul- 
taneously 

CONCLUSIONS 

1 Desiccation plays an impoi tant role in the self disinfection of the skin 

2 Lmng sl^n has an inlieient ability to destioj baeteiia implanted upon 
the surface 

3 A lesidual geimicidal action is imiiaited to the skin by iiiachation wntli 
ultiamolet bght Both a local and sjstemie leaction is obtained The local 
action IS moie intense than the systenue action 

4 Exposuie to sunlight causes an mcicascd killing action similai to that 
obtained by irradiation by ultraviolet light 
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THE POSSIBILITY OF A PRESSOR PW^CIPLE INJHE BLOOD 
OF PERSONS WITH HYPERTENSION 


Ax EXPFrniENTAL Stud\ 


Albert H Ei liot, YI D , and Fraxki lx R Nuzum, M D , 
Saxta Barbara, Calif 


-THE eletatiou of blood piessuie m aiteual hypeitensioii is due o mciease 
Tof peupheial resistance m the aiteiiolai bed Pathologic alteiation of the 
artenoks sVcient m extent and degiee to cause mechanically an increased le- 
" IS not found at necropsy m patients dying of hypertension^ Spasm of 
the aiteiioles, oi bettei, inci eased tonus of the aitenolai ttalls, which vanes m 
de-nce and intensity and piobably precedes stiuctmal changes, is a conception 
which satibfactoiily explains the distuibanee of the cnculation in this disease 
Incieased arteiiolai tonus could conceivably be brought about m one or 
both of tvo ways, namely, by Aasoconstiictoi influences mediated through the 
veiretative neivous system, oi by the diiect action of a substance cuculating in 
the blood stieam upon the smooth muscle cells of the vessel wall oi the neiwe 
endin-s about them The fli-st hypothesis lends itself Mith difficulty to expeii- 
mentri study With the second hypothesis m mind, im estigatois have lepeatedly 
attempted to demonstrate a vasoconstiictoi actnity of blood oi its constituents 
obtained fiom patients csith hcpeiteusiou Attention has been focused upon 
the possibility of an hy peiadienalincmia, as suggested by Vaquez Vaiious 
biologic tests ha\e been studied which aie supposedly specific foi and yei-y sensi- 
tiAe°to adrenalin The positne results obtained hy eaily Aioikere were 
dispioAcd hy O’Connoi- ind be Hulse,^ A\ho showed that the tests aie not 
^l)eelfie and that the y asoeonstiietoi activity of seium may depend upon the 
pioccas of dotting Hoyycyei, Hulse deinonsti ited a “sensitizing” efteet of 
seiuin obt lined tiom patients y\ith chionie glomcinlonephiitis upon the blood 
piessuie lespoiise oi the cxpeiimentil animal to adiciialin The seium ot 

•broin Ihc l^ibor ilorits of the S^nta Barbara Cottnse Hospital 

llv-v.y.UtAl for public ition October 13 1 j3« 
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patients with “ piimaiy” liypei tension had no such oft^ct Reeentlj Kalilson 
and Weiz^ using tlie labbit eai peiiiision techiue, concluded tliat liesh blood 
fiom patients uith tlijioloxieosis, ie\eis, and hvpeitension contains a \aso- 
constiietoi piinciple Minch is not piesent in the blood ot noimal pei’sons In 
then e\peiiineuts the lactoi-s of \iseositv, tempeiatuie, and the possible sensi- 
tizing eftects of seiuin ueie eaiefully conti oiled These noi Lei’s Mcie not deal- 
ing Muth a eonstiictoi substance the lesult ot clotting because citiated uhole 
blood peifused within thiee minutes of diawing mjs used Then lesults aie ot 
much inteiest but should be coiioboiatcd 

Anothei method of appioach to the pioblem is to detcimine the blood pies- 
suie lesponse of the expeiimental animal to the injection ot mIioIc blood oi seium 
obtained fiom patients nith hvpeitension This has leeeived compaiatueh 
little studv and the lesults aie eonlhctmg Stenait and Cushing'’ mentioned 
injecting 5 to 10 c c ot such seiuin into dogs In tluee out ot five e\peiiments 
theie lesulted a fall in blood piessuie, in the lemaining two theie Mas no efteet 
Gheoighian and Nieuleseu,“ Moiking also Mith seium, found that the blood pies- 
suie ot the labbit mjs iinifoimlj laised as much as 2S nun Ilg by intiavenoiis 
injection of doses up to 5 e c , Mhile the injection of snnilai amounts ot sciuni 
tioni peisons Mithout hj pel tension did not mlluence the picssuie The hypei- 
tensive seium was fuitheimoie moie toxic foi the labbit than noimal seium 
Woiking with vagotomized cats “desensitized” bv lepeated small nitiavenous 
injections ot M’hole blood, Daiizei, Biodv, and iXIiles' pioduced a piouounced 
use in blood piessuie Mhicii tliev attiibuted to the piesencc ot a piessoi sub- 
stance in the blood of peisons Mith hvpeitension Unless the pielnninaij pioce- 
duies of deseusitization and seveianee of the vagi weie earned out, depiessoi 
and biadjcaidic eiteets which thev eonsideied as due to anaiihv lactic phenomena, 
eutiiely oveishadovved the otheiwise obvious piessoi icsponse Cuitis, Mouciieff, 
and Wiight,® using a similai techiuc, vvcie unable to confiim these lesults 
Injections of fiom 10 to 20 cc ot vihole blood obtained fiom peisons with 
both noimal and elevated blood piessuies tailed to pioduce in desensitized eats 
anj piessoi efteet othei than could be explained by the volume of fluid injected 

It was felt that the conflicting lesults of these mv’cstigatois justified a lepeti- 
tioii of these expeiiments An attempt was made to allow foi uncontiolled 
factois bj making a compaiatively laige numbei of obseivations and conipainig 
the lesults with those in a eontiol senes Paiticulai attention was paid to using 
flesh whole blood foi injection, thus avoiding the foimatioii of a vasoconstiictoi 
substance due to clotting This was a factoi not siifflcieiitl} eonsideied in many 
of the expeiiments desciibed above 

METHOD 

The caiotid blood piessuie of a full-gioMUi labbit undei sodium amytal 
anesthesia (0 08 gm pei kg by cai vein) was icgisteied diiectly with a meicuiv 
manometei The blood to be tested vias diavra Muth a laige needle tioni the 
ticubital vem and the svinige geiitlv emptied into a flask contamnig enough 
<;odium citiate to make a total conceiitiation of 0 4 pen cent The blood nas 
biou-ht immediately to the laboiatoiy and injected into the external jugu- 
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lai Aeiii ot the labliit The lapse ot time tiom tlie a\ itluliau al of tlie blood 
to its injection A\as nsUtilU about h\e niinutts and nc\ci ovei fitteeu niinutts 
A flesh annnal was used foi each dcteiininatiou The amount of blood injected 
was 3 cc pel Kilogiain The Ictluil dose of the blood both fiom peisons ivith 
nomial blood picssiue and those with In pci tension was appioxiniatcly the same, 
iiamclj, 6 to 8 cc pci kilo'^iani In the cailiei c\pciinieiits desensitMatioii was 
attempted by giving lepcatcd small intiavcnoiis injections (01 to 0 5 cc) 
befoie tlie inassne dose In some instanees the animals w^eie atiopinized and 
the lagi weic seveied These pioecdiiies did not appieciably influence the 
piessoi lesponse 

The patients fiom whom the blood was obtained weie caiefullj studied as 
to leiial function, dcgiec of aitciial disease, and height and lability of the blood 
piessuie With the exception of one patient who had malignant liA^peilension 
and leiial failuie, thej belonged to the essential hviieitension gioup w’lth con- 
stantlj elevated cpiite stable blood piessiiies One patient had a eoionaiy 
thrombosis resulting in a lasting fall in blood piessiiie Similar euiwes W'Cie ob- 


Tvble I 

Essestul Dvtv in Even of 20 Determin \tions Using the Biood of Persons With 

CONSISTENTLX NORM IE OR ELEV \TED BLOOD PRESSURES 


N0Ei[AL 

BLOOD 

PRESSUEE 

EIGHT OP 
BABBIT 
(KILO 
GHVilS) 

\iCOUNT 

OP 

BLOOD 

INJECTED 

DESEN 

SITIZED 

\TBO 

PINIZED 

\ \GOT 
OMIZEP 



C C 




A L 

32 

9 6 

+ 

+ 

+ 

K P 

3 3 

9 9 

+ 

-f 

+ 

A E 

32 

9 6 

+ 

0 

0 

S W 

27 

8 1 

+ 

0 

0 

L XI 

36 

10 8 

+ 

0 

0 

P B 

43 

12 9 

+ 

0 

0 

E 11 

4 1 

12 3 

+ 

0 

0 

A P 

3 7 

11 1 

0 

+ 

0 

J B 

3 2 

9 6 

0 

+ 
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tamed with lus blood both befoic and aftei this oceiuience Blood iiom laboia- 
toiy woikeis and medical studcntb with iioimal blood piesbiiicb was used foi the 
contiol detciminatioub 

RnSULltj 

In geneial, immcdiatclj following the injettion tlieic occiuied a model ate 
use 111 picssuie of lelativclj' shoit duiatioii This was succeeded bj a pio- 
iiouiiced fall lasting iisuallj some minutes w'lth eientual letuni to the pieinjec- 
tion level The data in biief, including the height and diuation of the initial 
use, aie gucn in Table I In foui of the contiol deteiminatioiis no use w'as 
lecoided, ivhile eieiy labbit in the h} pci tension senes lesponded bj an inciease 
in piessuie This inciease tended to peisist longei in the labbits lecening such 
blood than in those leccuing lilood fiom peisons with noimal piessuies The 
aieiage use of piessuie m the contiol gioup was 4 S x 1 4 mm of Ilg that of the 



Chart 1 — Blood pie&sure lesponse of labbits to the intrarenous Injection of whole blood from 
persons with normal and elevated blood pressures 


liypei tension gioup 9 2 ± 1 7, giving a dilfeiencc in aveiage c allies of appiovi- 
mately twuce the standaid deviation of the mean 

The scattei and ovei lapping of the individual obseivatioiis aie well sliowni in 
Chait 1, in which, foi each time intcival of fifteen seconds, the values lying be- 
tw'een the aveiage and the mode aie plotted The chait also shows the secondai) 
fall in pressuie which w'as more pionounccd in the hvpei tension gioup 

In aiiothei limited senes of expeiiments, the effect upon the labbit’s blood 
piessuie of alcohol,** ethei, and watei soluble constituents of blood fiom peisons 
with normal and elevated piessuies was detei mined The detailed data will not 


In Volhard s clinic (see Volhard F and Sutcr P Nieren und 1 
“ 1 % 422 Julius Springer 1931) has unlformli produced a pionounccd 
bleitende H-unwege P ^ intravenous injection of alcoholic iptracts of hlood 

rise in Rj® the ‘pale type of hypertension as tvpifled by chionic glomerulonephritis 

from patients with the paie Anamg has led Volhard to the conclusion that the o'e^atlon 

and malignant nephro ^ result of vascular spasm due to the presence of a pres^r 

of pressure ,*h t|‘ g circulating blood Its exact nature remains obscure The 

or s®nsitlzlng' subotan^ hypertension on the other hand depends upon a dif- 

elevation of Cholic extraction of the blood from such patients failed to yield a 

ferent mechanism as ° ^ procedure are in conformity with this latter finding and 

?£fpauStf &ted°belonl®^ the essential hypertension ^ 


group 
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LEEIOT V''D NU/U'I 

f ifivo These fiactioiib caused um- 
bc given because the the same oidei of magnitude 

foimlj a liansicnt dcpicssoi eflect ot app 

in all obseivations 

discussion 

i PtUn-Kne \Mtb the unavoidable 

Th» iionph! Siolos-c. ..atjn= Ivab .ccos„.zc<l at the 

„.U„auct,on of ' »ould not neccoaarilj .nd.oalc the ab- 

outset It Mas felt ^ of pcisons nilh hypcitonsion, wheicas 

sence of a piessoi piinc p lesults obtained, while suggestive, aie 

positive lesults might be signihca ^ of piessuie m 

r.r;r — 

lepiesents a leaction to „,occduies That this fall was more pro- 

attempted desensitization oi ot ^ blood is piobably attributable 

rriac^ttrsensiram^^^^ attempted only onee in this senes as against 

a total of SIN times ^fTom” this”sLy that the hjTothesis of a pressor prm- 
It IS fair to conclude y elevated blood pressures 

study foi confimation oi leiutation 

SUllVI VRY 

1 IP hlood nrcssuie lesponse of the labbit to massive intravenous 
.„,eIon“"?iesh atrated whole blood feom peisons s«th normal and eonsmtently 

Pse of pressure followed by a prolonged faU 

■'““The average mitral rise of pressure of the amm.ls reeervrng blood from 
patients rnth hypertension was slightly greatei and generally more prolonged 

than that observed in the control senes „ , , i i at i 

Alcohol, water, and ether soluble fi actions of such blood gave unifonnly 

a tiaiisitoiy fall m blood piessure 

The lesults of this study wanant fuilhei investigation as to the possibilitj 
oi a piessoi pnnciple in the ciiculatmg blood of pei-sons vnth aitenal hypci- 

tension 




1 UialtScrt,, aV M VnitomiL Undines m Essential Iljpcrtension, atreh Int iled 35 

2 0’Conno’r,^'j''M tber den VdreiiahngLlialt dbs Blutts, Arch f txper Path u. Thcrap 

3 llulsL^VV^"* UnUrsut-hungen ubtr GLfass\cr».ngt,rcnde Stoffe im Blute bei H-vpertomen, 

aicntralbl f Inn Mi-d 43 1, 1922 

1 Kablaon G and VVerz, 1! tbtr NacUwtis und V orkommen Gefassbcrcngtrnder bub 
btinzt-n iin Mi.nsibbt.ln.n Blutc, ArUi 1 Li.pi-r Path u. pharmakol 148 173, 1930 
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o Stewart, G N , aud Cushing, 11 K So Called Biologitil Tests for Adrcnaliu ui the 
Blood, With Some Obsen itioiis on Arttrul Ilvncrtoiius, J E\per Aled Id 377, 
1911 

8 Gheorghiau, I , and Niculestu, G Ucclierelies Evperinicntalcs sur 1 1 Circulation Gcnerale 
avec le Serum des Alaladts Ih pcrtoiiniULs, Coniiit rend Soc dc Biol 90 1103, 

1921 

7 Daiizer, C S, Brodi, J G , and Allies, V h On the EMstnicc of a Pressor Substance in 
the Blood of Clinical Clses of Hi ncrtcnsion, Proc Soc E\per Biol A Alcd 23 
151, 1020 

S Curtis, P K, Aloncncff, A A, ind Alright, S Tlie Supposed Presence of a Pressor 
Substuico III the Blood of Piticnts Alitli High Blood Pressure, 1 Pith A Baet 30 
51, 1927 


JIONOCYTIC LEUCEAIIA*' 


■\Y M Fowler, E , lou v C'iti, Iowa 


S INCE the fust desciiptiou of moiiocitie leucemia bj Resclud and Stiullmg in 
1913^ many similai eases liaie been lepoited in the litciatuie, although 
hematologists vaiy in then opinions as to the acceptabihti of maiw of these 
cases Dameshek- in 1930 leiitnved the liteiatme on the subject and accepted 
sixteen of the lepoited eases and added two otlieis Additional cases ha\c been 
lepoited since that time by Lawieiice^ (tluee), Clough-* (one), Cooke= (one), 
Failey® (one) and ^issclstiiie'' (two), bunging tlie total, with the tluee cases 
pieseuted lieie, to tweiity-unie 

With the leeent popnlau/ation of Pappenheim’s technic ±oi stunung the 
leucocytes by means of iieutial led and Janus gieen, theie has been added, if not 
a moie acevuate, at least anothei leliable method to aid m the dificeieiitiation of 
leueoejtic cells into the aaiious seiics This has seiied to mouse iiiteiest m 
monocytic leucemia, and in seieial of the moic lecentlj lepoited cases, including 
tw'o of those picsented heie, the snpiavital method of staining has been used 
Since some hematologists dispute the existence of this thud tjpe of leucemia, 
it seems best to piesent as much pi oof as possible, in tJie foim of eaiefullj 
studied cases, that such a condition does exist 

CeSE 1 — AV I, a white male, aged si\tj four joars, was admitted to the TJnuersit) 
Hospital because of weakness, palpitation and moderate shortness of breath of a few weeks’ 
duration On eiauiiuation the heart aud lungs were found to he normal except for inodi-rate 
emphysema The lymph nodes of llie inguinal, epitroehlcar and axillarj regions were shghtlj 
enlarged aud firm in consistencj Although the edge of the spken cou'd be felt the spltnic 
dullness was not increased The li\tr w is not enlarged 

There was a trace of albumin in the urine The AVassermann reaction was negatiie 
Gastric analysis revealed an achlorhydria. The bleeding tune, coagulation time and pro 
thrombin tune of the blood were within normal limits, and the resistance of the erythrocytes 
to hypotonic salt solution was normal The blood platelets were dimiiiislied 

The patient was given two transfusions, following which ho lett the hospital but returned 
within a week because of increasing weakness There had been no change in the physical 
except for a slight increase in the size of the superficial lymph nodes and of the liver 
During the next few weeks a generalized ly mphadenopathy developed, the nodes beuig firm, 

T^rmii the Depaitmeiit of Internal Sledicme State Univeisitj of Iowa 

R?celved for publication October 17 1932 
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fonsllu monootic 

• 1, The L'uma htc unc spong) 

1 r The 'iulecn 'iiiil ''"-f ^ i, 'ii.c iiatient rem lined 
moiahle but not tender 1 Hlood eultures Mire sterile I 

and necrotie ind the flee ^' 1 -' .Uer md died tuo months utter his first 

afebrile throughout lie bee inie l-rognssiielj 

Emission to the hosi.it il u fesv heniorrh igie 

tUe capsule but the sple.ue t-ue J m r h r ^ .g.e 

grajish areas The Ijinph nodes uere e.il irg 

a .11 ori? ins bi tells liti%inj3 

"“on Ono - ‘".la i-cn, I, •< -I- 

small amount ot eosinopbiUe e>topl isiii and smn tl,„e Mere 

onlj a eerj small bit of e^topUsni ^ ^ ^ There Mas a diffuse infiltration of the 

ret: r Xo, -- » 

the same tjpe t 
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7/23/28 
7/26/28 
7/27/28 
7/28/28 
7/29/28 
7/31/28 
8/15/28 
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8/22/28 
8/27/28 
9/ 1/28 
9/ 8/28 
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1.900.000 ' 
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46.950 
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1.040.000 
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TO It’S stain most of the nuclei of the monoejtes Mere bean or kidnej shaped 
...... ^ reticulum of chromatin Mithout Msible nucleoli The cell borders Mere 

and contained a etlierg throiin into many folds Small proaections 

\trj common, some of 'i\hith A\tre almost pedunculated The cytoplasm con 

of granules Basophilic pohmorphonuclear cells ^ere rare and no eosm 

tamed sma ^ mjcloejtes iicre of the neutrophilic tjpe An occasional 

onhilcs ^^t^e louu^ 

oblast Mas seen but these Mere ncicr numerous 
\t the time this patient came to the hospital we were not cominccd that monocjtic 
existed as a separate form and when first examined the diagnosis was thought to be 
leucemm ^ leueemia or malign int limphoma with extensile bone marrow infiltration 
'' blood examinations, howeier, established the diagnosis of monoeitie leueemia The 

^^re^entigo of iiioiioeites in the blood smear (48 per cent) was not as high as is reported 
111 the 111 ijorili of c ises 

If the supriiitil st lining tcehnic had been used in this ease it is probable that manj 
of the cells which hue been el issified as injcloeites on the dri smear would hale been found 
to be of the inoiioeitie series The ibsenee or b isophiles and eosinophilcs together with the 
size ot the spleen and the iieeropsi report are distiiietli ig iinst the diagnosis ot mieloejtic 
loui einia 
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C\SE 2^ — S A, 1 ■v\hitQ male, aged fort> three >eir3, was admitted to the University 
Hospital on Jan 12, 1931 For five months he hid noticed weakness, loss of weight, and an 
afternoon fe\er Pustular lesions appeared on the skm but these underwent a definite change 
in character shortlj before admission when thej became firm, indurited, reddish areas without 
pus formation Five dajs before admission he first noticed a swelling of the left lower jaw 
which graduaUj increased in size and developed an extreiuelj offensive odor At the same 
time a small tender swelling developed under the left mandible 

Eiaminatiou revelled moderate pallor of the skin and mueoiis membranes There was a 
granular, grajish mass with an uidurated border and a necrotic center on the lower left gum 
Extending from this lision was in area of induration leiding to an enlarged node in the 
subinaxillarj region which was tender, movable, and elastic in consistency There were palpable 
nodes in the right cervical, epitrochlear, and inguinal regions The edge of the liver could 
just be felt below the right costal margin but the spleen vv is not palp ible There were red 
indurated areas of varying size on the forchcul, lower face, neek, back, and buttocks The 
largest of these was about 3 cm in diameter 

Course The lesion in the mouth progressed ripidlv and involved the greater part of 
the lower jaw in spite of x rav theripv The submandibular region became swollen and 
very firm from below the left c ir to the angle of the jaw on the right The skin lesions 
increased in number, especialh about the neck Some of these bee ime pustular while others 
remained as indurated areas Similar lesions appeared in the aiitccubital fossa at the site 
of venepunctures Soft and movable lymph nodes ibout 1 cm in diameter developed in both 
axillae and inguinal regions The spleen graduilU enlarged until it extended two finger 
breadths below the lett costal margin 'Hm temperature remained it about 103° F vvatli 
only slight remissions The patiout received two blood trinsfusious but grew progressively 
worse aud died Jan 27, 1931 

Laboratory Examuiatioii The urme showed 1 plus albumin aud a few easts The 
blood Wassermann was negative Eoentgenograms of the lungs and skeletal system were 
normal The bleeding time, coagulation time, constrictor test, and fragility of the red blood 
cells were normal, but tlio clot retractility was poor The platelets were slightly diminished 
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The monocytes as seen on a dry smear with lYright’s stain were of two types The 
first was a cell with a regular outline averaging 10 to 15 nuerons in diameter It had 
abundant clear, grayish lavender cytoplasm and a majority contained small, sharply defined 
dd h eranules A few of the cells had no granules and some had a cloudy or hloteliy 
1 '^l sm The nucleus occupied about half of tho cell area and had a defimte fine chromabn 
cy op as purplish in color There weie no large blocks of chromatin material and 

^'o*^vi8ihir nucleoli The nuclei were frequently beau or kidney shaped wath the cytoplasmic 
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granules grouped m the bend of the nucleus Ocnsionnllj the nuclei ^^ere more irregular 
and in manj cells it appeared to be folded on itself, prodiu ing irregular dense areas 

The second tNpc of cell was larger m we and \s is more numerous On the periphery 
of these cells Mere one or more protrusions or buds of the cjtoplasm, the smaller of these 
being clear and mthout gr mules, nhile the larger ones contained reddish granules in earjing 
numbers A few eacuoles iierc found in the cytoplasm, but no inclusion of foreign material 
was seen There were fewer gr mules in this latter fvpe, but the cytoplasm was otherwise 
like that of the smaller cell The nucleus was irregular and lobulated, and the nuclear folds 
were present but less c\ident The nucleus stained less dceplj but the chromatin network was 
similar to that seen in the first tape No nucleoli were seen 

Oxidase staining of the smear showed that 1 C per cent of the white blood cells were 
oxidase positive, while a similar stain on a bone marrow smear showed 6 2 per cent of the 
cells to bo oxidase positiie A suspension of bone marrow from the femur in blood serum 
showed that 19 1 per cent of the cells were Icucocjtcs, whereas in a suspension from bone 
marrow obtained from a rib 32 1 per cent of the cells were leucoej tes Tins is in keeping with 
the fact that leuccmic infiltr ition or metaplasia of the bone marrow is most marked m those 
areas which are normally most active m hematopoiesis 

Supravital staining with neutral red showed about 40 per cent of the cells to have a 
rosette formation of the red granules about the concavitj of the nucleus ilany of the other 
cells had fine granules evonlv distributed throughout the ejtoplasm and appeared to be 
monocytes without the rosette The granules and their arrangement were distinctly different 
from those found in the myclocjtes and Ijniphoejtes 

Necropsy The bver was enlarged and soft in consistency, weighing 2900 gm Both 
the surface and cut section were jcllowish brown in color The spleen weighed 550 gm , was 
soft, and on cut section showed numerous large hemorrhages and a destruction of the normal 
architecture The kidnejs were enlarged and soft, weighing 360 and 420 gm They were 
mottled gray in color with numerous pinpoint hemorrhages on the surface This grayish 
discoloration with hemorrhagic areas was present throughout the kidney parenchyma The 
myocardium was pale and flabbv and there were intramuscular hemorrhages The mediastinal 
and mesenteric Ijanph nodes were enlarged and rather firm The bone marrow of both the 
femur and nbs was hTperplastic and grayish in color 


V:icroscopio Examination — The capillaries of the lungs were packed with leucocytes 
These cells, for the most part, were round or oval mononuclear cells which were two or three 
times the diameter of the erythrocytes The nuclei were rich in chromatin and many had 
irregular indented and lobulated outlines In another section through a hronchopneumouic 
area an exudate was present which was not made up of polymorphonuclear cells, but consisted 
for the most part of the mononuclear cells described above The heart was diffusely but un 
evenly infiltrated with the same type of cell 


The spleen was congested and in places there were fairly large hemorrhages It was 
densely infiltrated by these large mononuclear cells, some of which had a light staining 
nucleus while others contained a dark staining chromatin material Giant cells contamn^ 
SIX or more nuclei of both the hght- and dark staining types were abundant and a few mitotic 
figures were seen Few neutrophiles were present In the bver the same type of cell was 
present with the most dense infiltration about the portal canals The tubules of the kidn 
were encroached upon by the cellular infiltration The normal architecture of the Ivmnh 
was lost and the sections were made up for the most part of mononuclear cells with an Z 
oasional giant cell Practically all organs examined showed a similar histologic picture 
CMdence of proliferation of the fixed reticular tissue was found, but the umtrot I ^ 
monocytes was so dense that tins proliferation, ,f present, might have been oScured ^ 

CvsE 3-G II, a white male, aged forty four years, was admitted to the 
Hospital because of an infection in the thenar eminence of lus right hand which L^fono'^^ 

general symptoms he noticed excessive salivation, and a swelling orthe^efLtef 
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later 1 siimlir p miful suelling o„ the thtiur cniincncc of the right 

creased «h.le tint on the lelt dis nii.e er.d 

hand « IS ineibcd ami t sin ill nmmiit o in i,ciiiieoiii iloso or irritional There 

ThM’'it";“t " eNtremeh a'l ,„cml.r mes hut there uerc no iieteehi le 

nas marked pallor of the seleri, ski. end oMending doun 

or other eeidenees of heiiiorrh ige ^ l ^r ' - , 

ward from the in .1 ir tmiiienec oaer the f uc mu 

part of the swelling w is )nst heloes the tee , ,,ut there u is no diseolor ition of 

was definiteh tender to tonelv md w is im enlarged md firm on both sides but the 

the oeerliing skin The subin indibi.l ir no^cs^ ^ fo„l odor 

enlargement u is gre itest on »‘y8l' ^ l,roun area of necrosis 

to the breith On the inner surf lee ot tlic r 

1 j ba 3 ein in di iineter The ni irgms “ ‘ surrounding tissue and it appeared 

tion, discoloration or other eaidi-uac o^^^i^ of the check was diffuselj swollen The 

to bo purcl) a neerotie lesion le r ithcr casih "'th pressure, although there were 

gingiaac were swollen, mhltrati. , tatended upward between the teeth as high as 

no spontaneous liemorrhagcs The g g 

the incisor surfaces in some pi ices inguinal nodes were enlarged but re 

The posterior cemcal, cpitroclilc ir, >’ T^e liaer and spleen 

mained discrete and moaablo T ic car lor s ‘ definiteh increased At the base 

were not palpable although the ^ red, indurated area with an incision in the 

of the thenar eminence of the g material could be es-pressed 

center from which a ° r^^he hospital the patient had a fever which reached 

Coarse -During his first fc \,„,p„aturc became subnormal. A blood culture 

rbron^S ru-':u?cbfer::m;ined stahU He became progressive, weaker and tbe 
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orythrouj te count decrcised despite tuo transfubiona Ho was mentalU depressed and finallj 
demanded his discharge from the liospital He died it Ins home on No\ 23, 1031, about nme 
weeks after the onset of symptoms 

Ldbaratory Examination — ^Urinalysis showed a trace of ilbumiu but no casts The blood 
uric acid was 5 7 mg per cent, urea lutrogen 14 7, creatinine 1, ind cholesterol 59 5 A 
roentgenogram of the mandible showed no eiidcncc of osteomyelitis The hematocrit reading 
was 27 per cent and tho blood platelets were normal 

On a fiaed smear the predominant cell in this case v iricd from 10 to 15 microns in 
diameter, with the nucleus occupying three fourths or more ot the cell area The configurations 
of the nuclei were extremeli variable, a tew were almost circular in outline, but tho great 
majority were very irregular Even in those with the most regular outline there was usually 
some degree of indentation, and practically none had a uniform densitv throughout the nucleus 
The nucleus gave the ippearance of being folded on itsolt so that there were sharply out 
lined dense areas, the outline of which could frequeiith be followed out to the periphcrv of the 
nucleus and found to coincide with a curve of the nuclear outline Some of tho cells had 



Fig 2 — Camera lucida drawings ot monootes with erv tlirocj tes for comparison One monocjte 
is seen with the inclusion ot an er> throcjac ilade from a ftxcd smear vv ith Wright s stain 

a horseshoe shaped nucleus which frequently contained nuclear folds The nuclei ih all these 
colls took a bluish purple tint with Wright’s stam The internal structure consisted of a 
definite reticular network with rather dense chromitm threads There was no tendency of 
the chromatin to form m blocks and nucleoli were extremely rare 

Tho cytoplasm was basophilic and varied in dcnsitv from a light hyaline to a dark blue 
color which was blotchy or coagulated in appe irance There w as no perinuclear clear area In 
some cells there was only a very narrow rim of cytoplasm, usuallv visible in two or more 
places opposite nuclear indentations A few fusiform cells were present and on a few cells 
there were small rounded cytoplasmic projections with indistmct outlines which suggested 
pseudopodia For tho most part the cytoplasm was agranular although a few had small bluish 
granules One of these cells was found on a fixed smear with an engulfed red blood cell 

With the vital stains the monocytes were found to have a very indistinct cell outline 
with many small cytoplasmic protrusions, pseudopodia and elongated processes which were 
frequently dravvai out to a point Tho pseudopodia, when present, were at the opposite side 
of the cell from the nucleus 

The nucleus in most cells was large and irregular in outlme and occupied about three 
fourths of tho cell body 
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^Vith iKutrit ri-il tlio gniiuiLS were diatmetlj different from those of tfie geaauloe) tic 
senes Tile number o£ gr mules in the inonoiMes \ irieil, but tor the inoat part thej were 
numerous ind were eommouh grouped at one side or in tlic bend of tbe nucleus A few did 
not have this elnnetenstie rosette, but showed gr mules se ittered throughout the ejtoplasm 
ind some eells had i tew gr mules si uttered in other ire is outside the rosette The poljmor 
plionueleir granuloeites were eetreiiiele aetiie, while luotioii lu the monocites was sluggish 
Large red \aeuoIes ippe ired m the eells itter i long period of ohseriation 

With Tuuus green onh a lew se ittered mitoehoudnu were seen The number, size, and 
distribution ot these did not eorrespond to thosC ot the Ijmphoejtes, and we were unable to 
trace am gradation indieatmg that there were transitional stages between the monoejtes 
and lymphocytes Xo cells were tound with the eery numerous, sin ill mitochondria character 
ishc ot the myelocyte nor were transitional stages between the moiioerte and granulocyte 
noted 0 0 

Vacuoles were present in m m% eells, but none were found with incorporation ot other 
cells or cell tragments, although one such ecU was seen on a fixed smear Xo amitotic or 
niitotic figures were seen 

llith a combination of Wright’s and perosadose stain on a fixed smear, it was found 
that 63 per cent of the monocytes contained the peroxidase terment while 37 per cent had 
none 


Tible IV 

DXfTEKE-NTIU, COENT BT ME-INS OF BEB 


ilonoeytes ! 

10/22/31 

10/21/31 

11/2/31 1 

11/3/31 


73 

84 

55 1 

56 

Lymphocytes 

22 ' 

10 ] 

11 ! 

12 

Granulocytes 

5 1 

6 1 

34 1 

32 


Table V 

Peeoxidase Content op Cells 


VCueh 1 

10/21/31 

10/25/31 

10/28/31 

11/1/31 1 

11/3/31 


2 

0 

11 

1 2 

2 

Little 1 

16 

1 30 

40 

40 

1 38 

None j 

82 

1 68 

49 

58 

1 60 


The cells of the last t\so eases piesented seveial pomts of dissunilanty and 
by the existing eiiteiia those m the thud case would be classified as the moie 
immatuie forms of the monocytic senes These cells (Case 3) were somewhat 
smallei, the cytoplasm was moic basophilic and less granulai, pseudopodia were 
less 111 evidence, and nucleob, while not common, were more nnmeious than in the 
cells of Case 2 We weie unable to discern mtli either Wnght’s peroxidase 
01 supiantal stains any comincmg cndence of tiansition between these cells 
and eitlici lymphocytes oi my eloeydes 


No conclusions as to the incidence of this condition can be drawn from the 
uumbei of cases lepoited m the literatuie except that it is a relatuely lare foil 
of leucomu Theie ha\e been admitted to the Unuersitv i i 

p.„„d 7S2 of d.s.aoos .mohm.. « 7 “ 

S' stem Of tills group, monoej ttc leucemia forras'only 0 38 uoi"^ ^“dtopoietio 
c isos ot Icucomm, it leptcsonts 1 S3 00 ' 

... .0 oosos Of m>o,oe.i.,o louooL 
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The etiologj of monocytic leucenua is unknown, and altliough certain 
featuies suggest an miectious basis, as in the case of other foims ot leucemia, 
the neoplastic oiigm seems most piobablc 

Ceitam infectious processes closely simulate the various forms of leucemia 
and must alnays be considered in the difteiential diagnosis This difteientiation 
IS likely to be most difficult in acute intections which produce changes in the 
blood picture resembling mj elogenotts leucemia, and in certain ot such cases, eren 
the neciopsj findings are suggestive of leucemia Othei infectious conditions 
reproduce a blood picture similar to that of Ijmphoejtic leucemia The most 
familiar examples of this are infectious mononucleosis" (glandular fever) and 
whooping cough In other instances, tuberculosis may produce a leueemoid blood 
picture of the l3mphoc3tic type In one case observed pei-sonallj, a child not 
only had the blood picture of Ijmphoeytie leucemia, but also the clinical and 
laboiatoij’ findings ot hemoiihagic purpura which so commonlv' occurs in the 
terminal stages of this form of leucemia It was onlv at neciopsy that a general- 
ized miliary tuberculosis was demonstrated 

The infectious lesion vvluch most closelj" lesembles monocytic leucemia is 
Vincent's angina This condition will frequently pioduce a mononueleosis with 
an increased percentage ot monocytes or of abnormal mononuclear cells resem- 
bling monocytes The difteientiation presents an added difficulty since the 
organisms ot Vincent’s angina are almost invaiiably found on lesions of the 
mouth regardless of then etiology 

The clinical picture of moiioeytie leucemia is essentially that ot any^ acute 
leucemia, as has been emphasized in the literature - ^ " Infiltrative lesions of 
the gums and ueciotic areas in the mouth form an especially prominent feature 
in most eases, and piogressive weakness, fever or sore mouth are the most fre- 
quent symptoms of onset On physical examination, enlargement of the lymiph 
nodes may be slight or absent, but is never excessive, the spleen may' or may not 
be enlarged to palpation and percussion, but at autopsy it is usually found to 
be moderately enlarged Although an aleucemic form may exist, the leucocyte 
count is usually' elevated and may reach very high levels The difteiential count 
shows a lugli percentage of monocytes, many' of which are of atypical form be- 
cause of then immaturity' In practically' all cases there are some myelocydes 
A piogiessiv'e anemia is a constant feature and a reduction of platelets with 
hemoiihagic tendencies is a common teimnial event 

The origin of the monocyte is not definitely' known and a clear conception 
of monocytic leucemia awaits a better undei’standing of this problem A com- 
plete review of the subject will not be attempted here but only' some of the con- 
flicting opinions presented 

The theory' that monocytes are derived from the myeloid senes of cells nr 
the bone nraiiovv was held by Ehrlich’* and by Naegeli" who would classify this 
type of leucemia as ‘‘moiiocytoid myelogenous leucemia ’’ Piney" and Hitt- 
nraii'® consider these cells to be of myeloid origin and believe that they can 
demonstrate definite transitional stages between monocytes and myelocytes 
These authors hypothesize that monocytes develop from the reticuloendothelial 
s 'Stem but only through the inter mediation of the myeloblast Clough’’ stated 
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....liKil 1() ccittuu CiibCb in which, at fii-bt, 
that the tciiu ‘monocj tic leuceima is ‘IJ l urn the coiubc 

hugcuumheibof monocctebainieai m ^ ^ Ydlci ot many miclohlabtb m 

ot an acute nn cloKllcucemia, M ^ monocjtic leucemia' and 

the blood ” lloueici, he latei icpo « lia\c an independent 

stnlod lh»t i«cnt .tud- Jicldod c^.du o “ J"r 

somec ol oiigm Horn tl.o li. tli.it they dcvclOD tiom 

Aiiothei Mcii contcuiiiih = _ „,o„otytob .md lymlihocytcs 

the IjmliUoLjtic btiieb ol eollb 1, „ Miiiiatital ot oMdate bteinb Be bc- 

eaimot he diltcieiiti.ited bj uthei J'. ‘ witlim the blood vebbcls 

heies that the ntotiocyteb develop ' > stages betweeti the 

tiheietheflov « shtgS'ti''. ^ Pappenhcim. Fciiata, Mavimotv. and 

Uo foinis This view is also held in can 

. nf mdencndciit oiigm, has aident suppoiteis 
The belief that moiioeytes aie of 1 Schillmg'“ could 

^^ho adduce between monocytic and myelogenous 

find no histologic oi heniatolo,, independent oiigm Kellum 

leucemia and concluded that ^ ^ tjie monocytes behave 

and Foiknei- piesent expeiimental ^ ^ ^ 

otdependently of " ‘^tet — ^ 

01 lymphoid cells Sabin,- to identify the monocyte by this 

ivith the supiaiutal stains, claim to be an c 

meatiB aad abs,|^ °to soppoit either theoiy,- smee 

„„aoey«s letat o mae.ophages m tlm p.oeedu.e as do Ijnaphoeytes aad other 
speotaWeellsimdei „( a, .paependent oi.gm of the 

Ftom the p„t been definitely pioved This 

monocyte seems m levision if conclusive pioof is forthcoming to 

impression must common stem cell thiough the mtei mediation 

show that they * relies While it offers no direot proof 

ff'totoivXn » a separate eell type, the eaBtenee of a leneemia mth a 
predoLanee of aionoeytes and a ithoot nm.ked mvolt ement of or a transition 
L e.tl.ei the myeloejt.c o. Ijmphocyt.c sei.es is of some s.gn.fleanee 




Thiee cases of monocjtie leucemia aie piesented, two of which weie studied 
bv means of the supiaMtal stains The etiologj, clinical coiiise and diagnosis 
^ leviened biieflj The piineipal theoiies as to the oiigin of the monocyte aie 
consideied In the light of oui piesent knowledge, togetliei with the fact that 
in ccitam cases of leucemia the monocjtes piolifeiate independently of the othei 
belies %\e belieie it is 3Ubtifiabk to classifj them as a scpaiate sciies of leueocj-tie 

ecllb 

Sini.L this in iiiU'cnitt was prcparnl additional cast-s ha\e been reported bj Farrar, 
O Ih anti Canieron, J D t-"' -t ‘'o 181 7bS, 1932 and Sj denstricker, V P and 
l*bini/j, r B Vin J t.84 770 1932 
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LABORATORY METHODS 


A SIMPLE ONE-STAGE TECHNIC FOE IIEP-ITEOTOMY IN THE DOG* 


■\VlTH SOilE R^^[VRKS ON TIIC CUMCVL S\ MPTOM VTOI OGY 01 TeRMIN VL 

Hepatic iNSUFricrcxcA 


J ilAUKOWlTA, D , Pu D , S IX ExPER SuRG , W^VLLACE YaTER, 
xV B , D , S IN j\lED , \.XD W II Burrows, WAsraxGTON, D C 


methods aie commonlj used to excise the li\ei of laboratoij’^ animals 
The elassical method of hepatectomy devised by ilann (1921) of The Majo 
Chnic has pioved to be an eminentlj satisfactoiy pioceduie m the hands of 
those uho have taken the tiouble to leain it This method is applicable only 
to dogs and consists of three sepaiate opeiations, of -which the fiist tivo are 
foi the puiTiose of foicing a coUateial eii dilation to develop foi the portal 
\em and vena ca\a so that at a final operation the luei may be removed 
■without distuibing the animal in any othei -way The first stage of this 
method consists in a reveise Eck-fistula ilarkonutz and Soskin (1927) modi- 
fied IMann’s principle for removing the liver by partially tjnng the poital veui 
and vena eava, so that the inei eased venous pressure caused a similar col- 
lateral circulation to develop At a subsequent operation the liver could be 
removed, there being sufficient collateral circulation to permit an adequate 
venous return from the postenoi half of the bodj Maiui and Graham (19‘58) 
have made some slight ob 3 ections to this method on the grounds that it is not 
always certain that sufficient collateral vessels have developed at the time of 
the hepatectomy iMarkoMutz and Soskin were well aware of this but preferred 
to bmit their method to a two stage operation, realizing that it could always 
be transformed into a three-stage operation, the second of which would eon 
sist in completely tyuig the partially ligated vessels In actual practice the' 
two-stage method has worked out vei-y well, not only for doi^s but for rabbits 
monkeys, and guinea pigs Dr my (1929), for instance, emplojed a modified 
ti\o stage method for remoiung the liver of labbits inth very satisfaetoiv 
lesults, reporting liveiless rabbits that lued as long as forty houi-s 

These methods foi lemoMiig the luei of dogs “entail one or more niehm, 
nary opeiations It is no iu3ustiee to these methods to state that thev 
VC 13 tioublesome and for the areiage phjsiologie laboratory aie i ot appSabt 
Mu,l the p.eper.t,o„ end „a,„te„e„ce o( a supply of amra'S 

'"'"i'HT 'T heh.s.h. „ 

lU-ci.i\cd Tor publication No\ ember 27 1930 
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foi long peiiods of time nhen a icscaich is being done aeqmiing hveilcss 
dogs AVe thought it nould be of %alue to ph^blologlc noikeis if a simple 
one-stage method neic aiailable that noiild pci nut complete lemoval of the 
luei without distuibiiig the aiunial in any othei wav It is true Aaiious 
pioceduies aie deseiibed in the liteiatiirc foi tjing oft the lessels to the Inei 
aftei shunting the poital blood to the \eiia ca\a, but these methods leaie a 
gangienous oigaii m the abdominal canty ot which the toMcity, as ALiiiii 
and his puiiils, and Ellis and Diavstcdt (1930), and otheis base shown, is 
enoimous In oui opinion such expeiiments aie laieh lustifiable eieu apait 
fiom the fact that a ceitaiii amount of blood icaches the Inei tluough the 
diaphiagmatic leiiis and tluough the \ena ca\a cliinng the e\euisions of tlie 
diaphiagm 

Fiioi and Stinson (1929) locenth dcseiibed a one-stage method foi lemoi- 
ing the hiei of laboiatoiy animals In caniinlatuig the lena casa above the 
In Cl, the poital seiii and the seiia easa below the Inei, and attei this was 
completed, lemoiuig the Inei In stnppnig fioni the cannula between these 
pouits Foi this opeiation a A'-shaped eaiimila was used The dogs Ined 
horn twehe to sixteen houis Fiioi and Stinson wcie piobablv not dealing 
with animals that died of luicomplicatcd hepatic insufficicncj The opeiation 
of hepateetomy is m itself siifftcicntlj distiubing to the animal without the 
.iclded buideii of complete obstiuetion to the poital vein aud seiia eaia in the 
Intel val that these stractuies aie being connected by a cannula This method 
foi lemoMiig the livei may be leeommended to those who have not niasteied 
the technic foi doing an Ech-hstula AVe belieic the method desciibed b\ us 
to be a supenoi one The opeiation is easiei, and the animals Ine longei and 
in bettei condition 

One ot the gieat chfficiilties attending the final opeiation of hepateetomy 
by the multiple stage method has been hemoiiliagc dniiiig the final xemoial 
of the livei This is due to the abundance of new anastomotic chaiuiels m 
the peiitoiieal adliesions In the hands of the inexpeiienced this difficiiltj’’ is 
geneially an insupeiable one and accounts foi the lelatnely shoit suiviial 
peiiod lepoited by most woiheis wdio have dehepatized dogs One of the 
meiits of a one-stage technic foi hepateetomy is the absence of hemoiihage 
fiom this soiiiee 

It IS one puipose of this papei to deseiibe a thoioughly tiled, simple 
method foi excising the Inei of a dog at one opeiation, which lasts about foity 
minutes The opeiative moitality is slight, once the technic has been masteied 
This method is based on the pnneiple dcsciibed bj Fiioi and Stinson that a 
glass cannula of wide cabbei niav be nisei ted in the infeiioi seiia caia -with- 
out the deielopment of any clotting whatsociei oiei a penod of tw'ent 3 ^-foui 
hours 111 the dog some horn’s following hepateetomy the clotting powei of 
the blood becomes diminished, paitlv due to its low’eied fibiinogen content 
Consequently one may pi edict that the infenoi \eua caia tiaversing the 
livei may be leconstiueted by a glass tube wntliout signs of clotting in the 
tube At fiist view this obseiwmtion appears iiieconeilable with the cuiient 
knowledge of the clotting of blood Perhaps it may be explained on tlie grounds 
that nomal blood contains traces of hepaiin and antithiombin winch, when 
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the minute ^olume ot blood tlo^^ is ''ifZL ^be pnnciple 

PjieN glass cannula into the ^ „,to the thoiacic poilion ot the 

belou the luei The glass ^ ^ ,eins can How uninteii-uptedly 

inieiioi cena caca Blood tiom the ‘ tl^en lapidly peiiomed 

aioundthe paiaffined glass ; dueited to the ^ena ca%a below the 

so that the poital stieam is nevt tied and the ^ena 

cannula The stiuctuies in he ligated ovei the can- 

caca between the li\ei , seceial cautious cuts of the scalpel 

nula The Inci is tien i , too 

It might he suggested ^ba , . of such deliepatued dogs, how- 

diastic a procedure The piepaied by the multiple-stage method 

r'- 'Ttrofia 

As a mattei o . , benatized by the older methods 

than the aveiage anim ^ p^efeiable one to the multiple-stage 

We axe proposing ^_ts Lcniiung the use of In ei less dogs 

methods fox 90 pex cent of of blood, xt would he wise to 

men '''» ““or*a>vn ftom an>mak dehepatizea acco.tag to 

aecept with leseme coxxclus wg confirmed on preparations from 

this method Such expenmeii ^ the deielopment of a collateral 

nMch the Uver has been ^ ^ 

;‘“to“o«“« “T'" ”1 

Ta tough tt and refiect.ng tt bask otet the ends 

techxic of the operxtiox 

The animat should bo fasting for at least twontj four hours This is important if a 

Iona lived preparation IS wanted 

The first step in the operation consists in asepticallv exposing the inferior vena cava 
1 1 imk the liver ether anesthesia being einplovtd A midbne incision is preferable, since 
just bdo > incision which an S shaped incision 

It saves time insertion of a wide, self retaining retractor, the intestines are col 

alwajs en ai duodenal mesenterv Thtj are tlien wrapped in hot towels and 

wl'olf rom tlm opettive site as described bj Fishbaek (1027) in his account of The 
Foundation technic for the establishment of an Eck fistula The hepatorenal bgament 
^ t The inferior vena cat a is freed from its attachments to the posterior body wall 
between the lumboadrcnal vein and the point where the vena cava becomes buned in the 
Uver Three ligatures are passed under the inferior vena cava, the middle one consisting of 
strong packing cord about 2 mm in diameter The caudad ligature is a temporarj one to 
^iievent escape of blood during the canimlation It is tied tight over a small brass rod as 
ncir the lumboadrcnal vein as possible With the left indev finger under the vena cava and 
occluding it, 1 small cut is made with scissors m this vessel about 5 mm below the liver 
V parifiiiuzed I’vrev gUss e innul i about 8 cm long and of suitable diameter is inserted 
into the vena cava tlirough this opening, air embolism being prevented bj the operator 
holding his thumb over the protruding end The assistant iiieanwlule raises the flap of the 
vein e tv I bv a mosiiuito forceps The cannula is pushed into the vena cava as far as it will 
gu, iiid the caudad end is then made to engage in the freed segment of the cava bj jiulling 
giiitlv on i thread tied around the cannula about 1 0 cm troin its lower end (see Fig 1) 
\s soon as It engages, the previouslv placed ligatures are tied by the assistant on each side 
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of the opening m the vessel The hgnturc o'tr the hr iss rod is no^^ (luukU tut, tlius rt 
lieving the obstruction to the iiiftrior %tna citt T'ht icnipltlt obstruction ot the icni to i 
need not list more thin niiictc seconds 

The second step of the operation consists lu cl» iriiig an iv the tissue oitr the port il 
lein ind estiWishing an Etk fistula Tins is ptrformtd bj the ingenious method of f ischler 
and ^clirodcr (1000), is desirilicd be hishbuk The bikTistuhi should be ritlier Ion (it 
least 1 cm from the edge of the cannul v) and tlit stoma sbonbl be is 1 irgc is possible 
To make an Eck fistula in a seren kilo dog is quite practicable, but aiiitnals smaller than this 
are not recommended For a sc\cn kilo dog the stoma should lie iboiit 2 cm long It is pos 
sible to complete the operation successfulU nith a smaller stoma, but ne bare alwajs felt 
that in such cases there maj bo a certain amount of back pressure m the portal rein In 
placing the suture lines it is adiantagcous not to sew into the tributaries of the portal lein 
at the caudad extremity of the stoma 

The third part of the operation consists of the hepatectonij proper The portal lein 
is doubly tied at a safe distance aboic its last tribut ir j (the pancreaticoduodenal lem) 
and cut between the ligatures and a Carmalt clamp The three peritoneal folds binding the 
hver to the diaphragm are exposed and carefully cut A packing cord bgature (2 mm m 
diameter) is now placed around the vena caxa between the diaphragm and the liver This 
maneuver should be accompbshed without exerting traction on the Eck fistula, by introducing 
the left hand into the right aubdiaphragmatic region The bgature follows the hand as 
it IS withdrawn from, this track The operator pulls the bier gently in a caudad direction 
as hi3 assistant ties the bgature as tightly as possible around the cannula The ligature 
must be tied below the white margin of the diaphragm’s junction ivitU the cava Three or 
four more bgatnres are now tied to reinforce this one The first loop of each he is held taut by 
a mosquito forceps as the tie is completed It is important in placing these bgatnres to 
bear in mind the existence of the small lobe which is tucked away dorsally along the vena 
cava close to the esophagus 

The bver is now removed with several cautious sweeps of the knife This removes the 
strip of vena cava over the cannula which is left bare The last trace of bver tissue which 
sometimes adheres to one of the bgatnres must he carefully removed 

There is often some bleeding from the diaphragmatic veins which have been torn as 
they course through the coronary bgaments They should be picked up and tied Bleeding 
does not occur from the Eck fistula, either at the time or the operation, or at any time 
thereafter 

We strongly recommend at this stage that one or two toy baboons be placed m the 
hepatic site The balloons are inflated so that their volume is approximately that of the 
hver 


The fourth stage consists in sewing up the incn,icm and placing the ammal in a warm 
environment until recovery is complete This is rapid and usually sthenic in nature FsuaUv 
the animals ate surprismgly vigorous, walking about the room and displaving the norma'l 
CMTiosil:; tUc objects in their environment 


ru'3iUi^liUm\*E BEHAMOR 

Such a preparation Aould Ine m conditron for about setenteen 

houts, tf lb. natuK oE he expetmeut „ aueh as not to tujute the amniS 

ctaht, and prorrd.ng glucose ,s g„e„ mt.aeeuousl; It uti' Itte tTO„ro 

„ore hours, but this ,s unusual v„, ,ho S.st ten hours oi so honrTrmiee 

t,„„s of o„c-,»a«er gram of glucose per ktlogram should be g.v°r „ tSvT 
iiously Bejoud this time the ^ imrave- 

biood sugar at a norrml value has to he necessary to maintain the 

siNtccii hours, It ma\ have to he tv 1 1 ^ > and if the animal lives ovei 

nntclv ensue at a higher blood su-mVl^ ’ 1^ Wogljcemic symptoms ulti- 
buggest “ ^ clinical symptoms would 
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Ultimateh, aftei a numbei oi S)C\eic .ittacks ot nausc.i aiul \oinitin", the 
3njn3al develops eoma, which niaj be bioken b} i emissions dining which the 
dog gets up and walks about its cage Pionouucod taelucaidia e\ists Theie 
IS an abnoimal pinlniess of all the visible mucous membianes, as though indica- 
tive of vndespiead vasculai lelaxation The tempeiatuie is elevated Soon 
the bieathing becomes vciy noisv and ma} be iiiegulai Usually the pupil 
is much constiicted The combination of constiictcd pupils with flushed oral 
mucous membianes difteientiates this condition of teiminal liepatic insuffi- 
ciency fiom gloss intcnial heinoiihage The aiteiial blood piessuie at this 
time, as measuied in one dog, was 65 mm meicm^ The limbs show a peeuliai 
iigidity with exaggeiated tendon iefle\cs 

This type of coma may last seveial horns, oi oiilj a tew minutes, befoie 
the animal gives a convulsive gasp oi two and dies Usually the heait beats 
foi some time aftei lespiiatioii ceases 

At autopsy the f.ittv tissues oi the bodv aic jaundiced Thcie is alvvajs 
some bloody fluid in the pciitoneal cavity which in vvell-piepaied specimens, 
weighmg about 12 to 13 kilogiams, is usuallv about 150 cc, and which on 
ceutnfuging can be denionstiated to be about one-seventh eijthiocjtes The 
vnseeial pentoiieiun shows extensive capillaiv hemoiiliages Usually the mucosa 
aiound tlie onfiees of the pancieatic and biliaiv duets is hemoiihagic, some- 
times extieraeiy so This finding is nioie maiked when the stoma of the Eck- 
fistiila IS undei-sized, but may be piesent to a maiked dcgiec when it seems as 
though the stoma is moie than ample The hemoiihagic state of the viseeial 
peiitoneum is veij chaiacteiistic and is moic obvious vvlieie this merabiane 
has been abiaded bv indelicate handling diuing tlie liepatectomy The autopsy 
is otheiwise negative except foi the oecuiienee of hemoiihages in vaiious 
oigans, which aie especially constant ui the subendocaidial suiface of the ven- 
tiicles The glass cannula is fice of clot even when some of the shed blood 
contains enough fibiinogen to clot quickly in a test tube 

If, aftei the liepatectomy the animal has been gently catheteiized, sub- 
seciuent specimens of mine will contain blood This is constant even when a 
soft iiibbei catlietei is used It is an expiession of the hemoiihagic tendenev 
which IS so pioimnent a featuie of sevcie hepatic insufficiency At autopsy 
hemoiihagic aieas in the bladdei mucosa will be noted 

Certain chnical featuies pieseuted by a In ei less dog may now be men- 
tioned At fiist the flow of mine is noimal Usually aftei the eighth houi 
the quantity of mine obtainable is seantv, even when laige amomits of fluid 
aie given iiitiavenously AVe hav^e a feeling that this oliguiia is paitly lelated 
to the washing out of uiea, of vvliicli tlie formation, as The Alayo Foundation 
studies liav-^e showm, is in abeyance aftei the liepatectomy It maj, of com'se, 
be due to a loweied aiteiial blood piessuie in eonsequeuce of a gradual 
aiteiiolai lelaxation At any late, laige quantities of mine (50 to 75 ee each 
horn) aie obtainable if the animal (m tlie oliguiic stage) is given houily 100 
m" uiea pei kdogiani and 1 gm of sodium sulphate pei lologram, both ibs- 
solved m about 75 cc of watei 

One of the sinking and constant featmes about a liveiless dog is the 
tachycaidia Inmiediatdy aftei liepatectomy the pulse late is high until the 



M VKKOW IT? ET \L 


IIU’VTLCTOMT IN Tllb DOG 


1277 


anesthetic has been liigeK blown oft Nmct\ minutes aftci hcpatcetoin} in a 
13 kilozram male bull teiuci it was 124 (with the animal lesting on its side) 
It hocered around this hgmc loi tluec houi-s Foui houi-s attei hepatectonn 
It was 165, aiouiid which figuic it hoscicd toi an houi oi so Seceii houi-s 
atter hepatectoni\ it ^\a ^5 arouud ISO An houi latei it "was aiouud -00, an 
b\ twel\e horn’s atter icmosal ot the licet it c\as 2S0 pei minute Fouiteeii 
hours alter hepatectonn it ccas aiound 260 pel minute An houi latei it was 
300 per minute Ten minutes befoic death (tccentc hoius aftei hcpatectomc ), 
the heart rate was 260 pci minute 

These iacts indicate that the tachccaidia being ot giadual onset, is not 
the immediate result of the inti aabdominal suigeic Theie is leason to beliece 
that It IS not due to an oceisecietion ot adienalin, foi such quantities of 
adrenahn would cause dilatation of the pupil and palloi of the cusible mucous 
membranes Moieocei, these facts weie manifested be an adienalectomized 
licerless dog 

Roughly speaking, the intensity of the tachccaidia is piopoi-tional to the 
secentj of the animal’s genei*al condition It is conceicable that it is iefle\, 
dependent simplv on a locv blood pressure The tachccaidia of simple hjTio- 
tension, however, is raiely as maiked as that of hepatic insufficiency Also, 
we have positice evidence that the rapid pulse late is independent of the 
nervous sjstem, and is a direct result of metabolic changes ensuing in the 
hverless animal This feature wiU. be discussed in a futiiie paper "We aie 
here dracving attention to its great constancy, and to its appio’simate calne 
as a criterion of the extent of the hepatic insufficiency 

Yomitmg IS another characteristic svmptom of severe hepatic insufficiency 
in the licerless dog Sometimes it is sec ere and inti actable, the animal stand- 
ing in the comer of its cage and retching steadily for several minutes about 
four times an hour In oui experience, vomiting always occni’s if the animal 
lives long enough, and severe retching mav occur intermittently foi five hours 
The act mai exhaust the dog Thus one of oni dogs retched violentlv, and 
was dead five minutes latei TYe suspected in this instance that a diaphiag- 
matic ligature had slipped, allowing bleeding fiom the cut vena cava, but 
the autopsy was negative 


The other sjTuptoms of severe hepatic insufficiency, such as jaundice, hvpo- 
glycenua, etc, have been adequately commented on by IMaun and Tla^ath 
The terminal picture of hepatic insufficiencv presents the following chaia'ctei- 
istic sjTnptoms Tachjcardia (with hvpotension) , jaundice, severe vomitmo- 
hemorrhagic diathesis, oliguna, and (as ilann and others have shown) cer- 
tain characteristic changes m the composition of the blood, indicative of the 
lole plajed bj the liver in uncolvsis, deamination and uiea foimation the 
sjmthesis of blood fibrinogen and of blood sugar These changes in a""re<-ate 
undoubtedly tax the phvsiologic adjustments of the animal to°he utmost and 
the question mav be asked whether the terminal coma is dependent on the 
combined trauma to the organism inflicted bv these changes oi whethei »second- 
«tage hepatic uisufficieucv (Mann) is due to a specific abnormalitv com 
pu-ible to the hvpoglvcemia which is undoubtedlv the cause of “first' sta-e” 
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death follo\\ing hepatectomj is not cleai Thc> \cnt\ucd that it might be 
due to piogiessno licait failiue, picccded h', lomiting The question must be 
lett unsettled foi the piesent The teiniinal symptoms aie eeitainly not due 
to absence of glutathione fiom the blood (as Cahoon has shown in this lab- 
oiatoiy) 

We hare encounteied tlie supposedly clmiacteiistic iigidity and nois\, 
iiiegulai bieatlung m a comatose dog, five hoius aftei hepatectomy, nhen the 
autopsy disclosed that death nas due to a slipped diaphiagmatic bgatuie, with 
seiere hemoiihage ileilastei and Diiuy (1929) failed, main houi-s aftei 
hepatectomy, to benefit lueiless labbits b\ connecting them to uoimal labbits 
by means of a cioss ciiculation, nhich is good e\idciiee that the teimiiial 
SI mptomatologj is not due to the absence oi a chemical fiom the blood oi 
tissues They look upon the cause ot death as an nieiei-sible change, lesult- 
mg fiom a pei veiled metabolism consequent upon lemoial of the livei How- 
eiei, the question of nhethei the uhimate came of death follomng hepatectomy 
is due to a defieicnci of a chemical, oi to a suiplus oi one or moie noxious 
chemicals, must be left uiidccided foi the piesent 

SUlIM,UiY 

A one stage teclime foi excising the Inei of dogs is desciibed 
The simptomatologv of dogs with tcniuiial hepatic insiifficienej is de- 
sciibed 

At our request. Dr F C Mnnn kiudlj iniestigntcd tlio tc'lslblllt^ of our inetlioil He 
reported that it was feasible and satisfactory in his hands 
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T he detciimnation of noiipiotem iiitiogeu bj the Foliu method^ is, peihaps, 
the most difficult ot the loutiuc anahscs made on blood Inexpeiieiiced 
teehnicians, especially, ha\e a gieat deal of tiouble in obtaining deal solutions 
flee fiom pai tides of sihea Wdicn Polm’s oiiginal mstnictions aie followed, 
it IS almost impossible to a\oid the scpaiation of silica fiom the glass duiing 
digestion This is tlie lesidt ot heating the digestion mi\tuie foi too long a 
period Howeiei, if the acid miMuie is heated lapidlv until it has a light gieen 
coloi theie is much less dangci of the glass being attacked 

We have found that the best lesults aie obtained by quickly boiling down 
the solution with a high flame until the ignition tube is completely fiUed with 
dense white fumes of sulphui tiio\ide Then the flame is paitly leduced so that 
the digestion mixtuie still boils biiskly The heating is continued just to the 
point where the material has a light gieen appeaianee The e\act depth of 
color can only he determined bj e\penenee It is essential to use a good 
quahty quartz pebble to prevent “bumping,” since the oidinary grade of glass 
beads is readily attacked by the phosphoric acid in the digestion imvtuie 

Although this technic eliminates turbidity due to sibca it is open to seveial 
objections In the first place theie is the possibility that the oxidation iviU 
not be complete in the shoitei chgestion penod Also, close attention and care- 
ful regulation of the flame aie essential Foi this leason it is difficult for one 
individual to run more than two oi three determinations at a time Even 
though adequate eaie is used, an occasional determination mil lequiie lepeatino’ 
01 centi ringing because of the action of the digestion mixture on the glass 

If the solution is nessleiized while tuibid, there is an inci eased tendency 
foi the nessleiized solution to become “cloudy” due to a slight piecipitation of 
the reagent When this occuix, aftei centrifuging the top of the white layei 

of sihea piecipitate will appear led If this happens the deteimination must 

be lejected because the lesults will he low On the othei hand when the 
nessleiized solution is read in the eolonmetei while tuibid, either from a 

piecipitation of the reagent oi fiom silica, the lesults will he too high The 

piacticc of many tcchmcuns in leading nessleiized solutions whieh°are not 
entiielj deal is bkelj to confuse the phjsiuau in “hoideihne” cases of nitio^en 
letention ” 


Bee luse of the 
other methods and 


disadiantages inheient in the Fohn-Wu^ pioceduie, manj 
modifications ha\e been proposed The procedmes of Koth- 
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ilcMeekin- and Woug^ seem to be the most piactieal ot these methods Koch 
uses hydiogen pei oxide for the oxidizing agent, while Wong employ s potassium 
pel sulphate Since both of the methods use onlj sulpliunc acid foi the diges- 
tion mixtuie, theie is no daugei of detaching silica tiom the digestion tubes 
Howevei, when sulphuiic acid nith pei oxide oi pei-sulphafe is used foi the 
digesting agent, a jnecipitato of tungstie acid neatly always appeals, eithei 
duiing digestion oi aitei watei is added The coloi of the pai tides of tungstie 
acid may be white, giay, yellow, oi j'clloivish gieen These compounds, as 
emphasized by Moile>,^ aie ^el■J soluble in sodium hydioxide Theietoie the 
tuibidity due to tiuigstie acid disappeais when the solution is nessleiized 

Although the alkaline Nesslei 's solution i eadily dissolv es the tungstic acid, 
the leagent itselt is afteeted in the inoecss, so tliat the nessleiized solution is 
usually somewhat tuibid Theiefoie the methods of Koch and Wong have a 
veiy limited value in the deteimmation of nonpiotein nitiogen when the filtiate 
contains significant amoimts of sodium tungstate Howevei, with tiichloiacetic 
acid filtiates the above methods give excellent lesults 

^\s a mattei of fact when only nonpiotein nitiogen deteminations aie to 
be made tiiehloi acetic acid is piefeiable to tungstic acid loi lemovnng the 
pioteins The solution filteis fastei and a laigei yield of filtiate is obtained 
HiUei and Van Slvke^ liav^e shown that a 25 pei cent tiichloiacetic acid pie- 
cipitating mixtuie gives the same values foi nonpiotein nitiogen as tungstie 
acid 

We studied the pioblems involnng tungstic acid piecipitation and sihea 
foiraation by using tlie Poind tiuigstate piecipitating solution with a standaid 
nitiogen solution instead of blood In this way the maximum effect ot the 
tungstie acid was pioduced since the piecipitating blood pioteins lemove vm!*}- 
ing amounts of the tungstic acid We loiiiid that sulphuiic acid had little 
povvei to hold tungstic acid in solution On the othei hand phosphoiic acid 
pioved veiy eftective in pi eventing tlic piecipitation of tungstic acid 

It was thought that the advantages of both the Koch and Polin methods 
could be combined by using pei oxide toi the oxidizing agent and just enough 
phosphoiic acid to keep the tungstie acid m solution, jet not sufficient to attack 
the glass This combination did not piove entiiely satisfactoij'^ because the 
new digestion mixtuie oiteu lemoved extiemelj^ fine paiticles flora the ignition 
tube, even though small amounts ot phosphoiic acid weie piesent 

Polin" leeently lepoited that gum ghatti was veiy efficient in stabilizing 
colloidal solutions Latei Looney' and Polin® found that the gum was a veiy 
satisfactoiy protective agent in the diiect nesslei ization of nitiogen solutions 
We have vvoiked out a modified Koch method in which gum ghatti and 
sodium citiate aie used to pi event the piecipitation of the coloi leagent when 
solutions tuibid fiom tungstie acid aie nessleiized Hubbaid® uses Eochelle 
salt to pi event the piecipitation of Nesslei ’& solution but we find that sodium 
eitiate is somewhat moie efficient in oui modified method Howevei, neither 
salt has very much pioteetive povvei when used alone As a mattei of fact, 
nessleiized standaid solutions ot nitiogen do not seem to be quite as eleai when 
Pithei of the salts is piesent Neveitheless, we believe that sodium eitiate and 
^um ghatti togethei give bettei lesults than when the gum is used alone In 
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oidei to siini)ht\ tlic pioccdiiic ulicii ni<ni\ deteiminiitioiis aie Ijcing made, tlie 
digestion mi\tiue is made iii) uitli I»\diogcn pcioxide This peioxide sulphmic 
acid solution mil lenniin seiMicable ioi at least a week at loom lompeiatuie 
undei oidmai} laboiatoij conditions 

The Ulstablllt^ oL the digestion mi\tuie is not a seiioiis disad\ant<ige since 
a neak solution can be leadiK m.ide stiongci b\ adding a little moie peioxide 
and siilphuiic acid Iloueiei, it onh an occasional dcteimination is made, it 
IS not i\oith while to m.ike u|i the digestion mixtiiie containing the o\iduing 
agent The aeid mixtiue No 1 is used and the mateiial oxidized duiing diges- 
tion, without lemoMiig liom the flame, b\ adding a diop of 30 pei cent 
lijdiogen peioxide as soon as the contents ot the tube become blown, just befoie 
the white fumes appeal 

We ha%e found, as ha\e otbeis, that Koch’s Nesslei’s solution is moie 
satisfaetoiy tliaii Folin’s Koch- used 12 c c of liis leagent toi a deteiminatioii 
when the digestion niixtuie contained jO pci cent concentiated sulphuiic acid 
Howeiei, we pietei to use a digestion mixtuie containing 45 pei cent sulphuiie 
acid and to dilute the Nesslei ’s solution so that 15 c e will gi\e the same final 
alkalinitj as 12 c e of tlie oiigin.il icagent This dilute Nesslei ’s solution can 
also be used in the icgulai Folin method 

In the Folin piocedure the Nesslei ’s ‘olution is usually measuied in a 
cylindei and cpuckly added to the 35 c c of nitiogen solution in the ignition 
tube Then the tube is stoppeicd and the solution is mixed The results aie 
usually satisfaetoiy when this piocedure is earned out ciuicklj^ The density of 
the Nessler’s solution is enough to cause, w-heii cjuickly added, sufficient mixing 
to prevent a precipitation of the leagent We piefer to nesslenze by pouring 
the reagent, and the sample diluted to 35 c c , simultaneously into a large 
beaker and then pounng back into the tube In this wav the tw o solutions are 
unifoimly mixed and theie is less dangei of tuibidity Also it saxes the extia 
step of stoppenng and inceiting the tubes in oidei to mix Oidinaiilj^ the 
same beakei may be used foi all of the nesslerizations mthout introducing 
sigmficant erior It is necessaiy to employ this technic wlien using the chlute 
Koch reagent since its density is insufficient to obtain satisfaetoiy lesults when 
the nesslenzation is made diiectlj m the tube 

KE\GENT3 

A stock solution of sulphunc acid is piepaied by adding 225 ce of CP 
concentiated sulphmic acid to 245 c c of distilled wmter in a liter flask The 
acid should be added a little at a time and the solution cooled by rotatin" the 
flask m a stream of cold watei From this stock solution of sulphuric acid° two 
acid mixtuies are prepaied ’ 

Digestion mixtuie No 1 is made up by adding 6 cc of watei to 94 cc of 
the stock sulphunc acid solution This acid mixtuie does not contain peioxide 
and IS used foi making up the standaid, and also when the oxidizing agent is 
added sepaiately to the matenal being oxidized ° 

Digestion mixtuie No 2 is piepaied b\ adding 3 cc of 30 pei cent 
hydiogeu peioxide to 47 c c of the stock sulphunc acid solution It moie con 
\ement, 3 per cent peioxide may be used In tlms case 45 e c of ice cold C p' 
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eoneentiated sulplraue acid is slovvh added to 55 cc ol lee cold 3 pei cent 
hjdiogen peio\ide Aeid iiii\tine Tso 2, contaiiiziig peioxide, is used foi 
digesting tlie sample 

Beioic using, it is advisable to titiate the two acid inistuies (peioside does 
not mteifeie with tbe titiation) vvitli the modified Koch Nes-slei ’s solution One 
cubic ceutimetei oi the imxtuic leiiuiics fioin 101 to 107 cc ot the Nesslei’s 
leagent, phenolphthaleiu being used as an indieatoi Also, the amount ot 
peioxide m digestion mixtuie No 2 can casilj be checked One cubic eentimetei 
ot the peioxide nuxtme should doeoloii/e about 95 cc ot 01 N potassium 
peimaiiganate When the digestion nuxtme deeieases in stiength until less than 

4 5 c c of potassium peimaiiganate is used up moie peioxide and sulplume aeid 
must be added iii the piopoitiou, lee of 30 pei cent hvdiogen peioxide and 

05 ce ot eoneentiated sulplnuic acid to 25 ee ot vioak digestion mixtine 

Foi the standaid lutiogeu solution weigh out 0 236 gni ot ammonium sul- 
phate 01 01911 gm of ammonium cliloiide, dissolve in a little watei and dilute 
to 1000 c e Tluee cubic centuueteis ot this solution aie ecjunalent to 0 15 mg 
ot lut logon 

The 1 pel cent solution ot gnm ghatti is ni.ule bv’ selecting 1 gm ot the 
gum tiee tiom dut and suspending it in a piece ot gauze at the top ot 100 cc 
ot vvatei in a ejhndei Aitei standing foi ten oi twelve horns the bulkv lesidue 
in the bag is discaided and the eleai gnm solution used as it is Best lesults aie 
obtained when the gum is Kciit at loom tcmpci itme without pieseivatncs aud 
made up iiesh each week 

Foi the modified Koch Ncsslei’s solution, dissolve 22 5 gm ot iodine in a 
htei Floienee flask containing 20 cc of watei mcl 30 gm ot potassium iodide 
When the raateiial has dissolved, lemovc 0 5 cc ot the iodine solution and save 
toi adjusting the leagent latei in tlie pioceduie N^ow add 30 gm of pme 
metallic meicmv to the solution in the flask and lotate the contents lapullv, 
keeping the nuxtme lioni becoming hot bv holding nuclei a stieam ot cold watei 
fiom time to time Continue sbaking the flask until tlie supernatant liqiud has 
lost piaeticallv all of the ledcbsb vcllow coloi due to iodine Allow the paitieles 
to settle ioi a few minntes, then caietiillv decant the snpeinatant liquid and 
test toi the piesence ot iodine bv addinir a ten chops to a 1 pei cent staich 
solution on a spot plate Fnless a positive test is obtained the solution raav 
contain meiemons compounds It the test is negative, add a tew chops at a 
time of an lodme solution, usin? the 05 ec wliieh was set aside, until a vciv 
taint test toi iodine is obtained Dilute at once to 200 e e aud mix To 975 
ec ot an aeematelv piepaied 10 pei cent sodium bv dioxide solution add the 
entile amount of potassium meieuiie iodide solution piepaied above Now add 
27 ce ot 10 pel cent sodnim cm ate solution and dilute to 1600 cc Mix thoi- 
oughly and allow to eleai bv standing 

” If this Nesslei’s solution is to be used instead of Fohn’s leagent in the 
ie"uiai Folm method, the sodium citiate is omitted The alkaluutv ot the 
Nessl'ei's solution should he cheeked bv titiatmg against 20 c-c ot iioimal 
hvdioehlouft acid, using phenoiphthalein as indieatoi Fiom 12 to 13 cc ot 
tlie i-eagcnt will he leqimecl to ncutiahze the aeid if the alkahmtj is satistac- 

toiy 
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1‘UOCl uout 

To o oc Mood Mu.ao .u a 2 .uK>ro 

ooce.a<Muc ot .i,c „uc,o 

gl,^s.s l)e<uls 01 a ([uait? pe5)5) l ,,,ovidc aopcai f lo^’C tl’C month of 

until the dcubc Mhitc iumes ot sii puu ‘ digebtioii mixtiuc 

the tube uith a small tunnel and L ^ oMdi.cd and the 

baieb bods At this point the matei.al ^ acid 

digestion niiMuic cmU be coloile^s J^'eUocs ’"icen appeal ante to the contents 
precipitate imU gue a ^ 0101 " due to iinoxidved niateiial, the 

ot the tube Continue the 

digestion mivtuic is too neak a P fiom the flame Theic 

ceiT gentle heating foi about tc\o mii , ^hgestion 

aie usualh significant amounts o uesslenzed men occas'oiial 

but thej do not to use digestion mixtuie No 1 

and add the oxidizing agent sepal atels ^^P^ satuiated solution of 

drops of 3 pci cithci case the oMd.zms agent is added 

potassium pei-snlphate beeomc b.oiin It is not 

dntmg dtgatton. ,l,e„ adding the peioside m this 

necessary o remo _,„cme still contains enough natei to pieient spattei- 

Tg smaS P '“«0 

“ ‘’'“iJim H^digested material is cold, nnse the fniineh both ins.de and out. 
add 1 e e of 1 per cent gnm ghatt, and dilute to 35 c e In anothei tube place 
l ee of the digestion ni.sti.re n.tbont pe.os.de, Ho 1, 3 e c of the standard 
n.tr„»en solution and 1 e e ot gnm ghatt. and dilute to 35 c c dleasme out 15 
of the Nes-sler’s solution mth sodium citiate m a small cylinder Now 
^ kl - nonr the Nesslei ’s reagent and the 35 c c of nitrogen solution simultane- 
into a 400 c e heaker, whirl and pour back into the graduated combustion 
tuhe^ (It IS impoitant for the solutions to be at loom tempeiatuie nheii 
i^ssleiized since mci eased tempeiatuie eiicomages pieeipitatioii of the reagent ) 
In a minute oi two aftei the an hubbies hare disappeaied the nessleiized solu- 
tions should he cinstal cleai The standaid and unkiiomi solutions aie nesslei- 
ized as neai togethei as possible and at once lead in the coloiimetei Calculation 
of lesults IS made in the legulai war rising tables oi the general formula 


Heading ^ bJ ^ mg N in c c of S used ^ 

c c of U used 


mg nonpio- 


Hcadmg of^tl Nol of S 
tern mtiogeu per 100 c c of blood 

Setting the staudaid at 20 mm and using 3 c c of the staiidaid iiitiogeii 
solution and 0 5 c c of blood, the aboie foimula reduces to 


600 


Kcading ot U 


— mg N pel 100 c e of blood 
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This modified Koch method has hecii cheeked .igaiiist the Poliii pioceduie 
and satisfactoiy agieenieiit obtained Most of the data given in Table I weie 
obtained fiom single analjses but vheu elieck deteimniations veie necessai} the 
new method iieaih alnais ga\e bettei agieement than Folin’s Poi highly 
acciiiate lesults the nitiogen m tlie leageiits sliould be deteimincd b> using a 
iiiea solution (made up lutli 0 5 pei cent glucose) oi kiioini nitiogen content, 
ill place ot the blood filtiate 


T\mr I 

CoMPiKisoN Betmeln the Afo0ini0 Koch i\b For in s Mithob 


Alg Nonprotcm Nitrogen per 100 c i. Blood 


^0 

P\TIE\T 

m\GNOSIS 

KOCH 

FOI I\ 

DUfEKtNCE 

DiriERENCE 

1 

C G 

Nephritis 

Nephritis 

mg 

42 0 

mg 

43 5 

mg 
-1 5 

per cent 
-3 5 

o 

G E 

36 2 

36 8 

-0 0 

-1 0 

3 

P B 

ycphritii 

Nephritis 

03 5 

03 0 

-0 4 

-0 4 

4 

A P 

24 5 

37 3 

-2 8 

-7 5 

5 

H F 

Nephritis 

13 6 

56 0 

-2 4 

-4 3 

6 

G P 

Nephritis 

60 0 

OS 2 

+0 8 

-el 2 

7 

F D 

Diabetes 

36 4 

37 5 

-1 1 

-2 9 

S 

I G 

Diabetes 

30 0 

30 3 

-0 3 

-0 9 

9 

V 

Diabctis 

36 S 

37 9 

-1 1 

-2 9 

10 

E F 

Diabetes 

42 3 

40 6 

+1 7 

+42 

11 

E H 

IIj porteiisioii 

04 5 

01 2 

+3 3 

•K> 4 

12 

M H 

Surgual 

353 

34 5 

+0 8 

+2 3 

13 

Mused 

Hospital blood 

63 2 

64 5 

-1 3 

-2 0 

14 

Mused 

Hospital blood 

29 0 

281 

+0 0 

+3 2 

15 

ktuxed 

Hospital blood 

30 8 

31 0 

-1 1 

-3 4 


SUMM \n\ 

The peiiod of digestion in Polin’s oiiginal diicctions is exeessne foi piac- 
tical pniposes Best lesults aie obtained In stopping the digestion as soon as 
the blown appeaianee ol the diaestion mixtuic is leplaeed bi a bght gieen coloi 

"Wlien sulpluiiic acid nith pei oxide oi peisulphate is used foi the digestion 
mixtuie a white oi lelloM pieeipitate of tungstic acid neaih ah\ ns appeal’s 
eitliei dining digestion oi nhen natei is added Tins aeid pieeipitate is soluble 
m the alkaline Nesslei’s solution but the icagent itself is aftected duiiiig the 
pioeess of solution 

A piactical modified Koch method foi blood nonpiotein nitiogen is cle- 
seiibed The new method was cheeked against the Polm pioceduie and found 
to be acciiiate This method gnes piomise of being the most satisiactoij one 
available foi loutnie use in the elinieal laboiatoii 

The author takes pleasure ju atkiioivkdging his obhgitiou to Dr Arthur Knudsou for 
assistance vith the manuscript, aad also to Miss Mara L Blackmer for trjiug out the method 
m the Alban’S Hospital Laboratory 
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A MICRO-KJELDAHL STILL" 


Thomas P N \sh, Jr , Ph D , ilEiiPHis, Tekn 


W HILE vanoub procedures have been proposed foi the diiect nesslerization 
of Kjeldahl digests m the determination of nonpiotein and protein nitro- 
gen, prebmmary distillation of the digests continues to be favored by many 
workers For such distillations the still described herein has proved, through 
several years’ expenence in this laboratoiy not only m students’ use but m more 
exacting requirements, exceptionally effective and convenient 

The various parts of the apparatus (Pig 1) may be assembled readily in 
any laboratory An iron stand (No C) mth heavy tiipod base supports the 
entire apparatus The iron rod is slightly loosened in the base so that all parts 
attached to the rod may be rotated simultaneously mthout altering then lelative 
positions Receiving vessel and micro-burner aie supported upon adjustable 
wooden platforms The condenser! has a straight inner tube of Pyrex glass of 
such diameter as will be admitted by a 50 c c volumetric flask , the jacket may 
be cut from a 100 e c graduated cjlinder or other tubing large enough to carry 
2-hole rubber stoppers ivith yater inlet and outflow tubes A trap betiveen 
condenser and distilling tube is made from a discaided 25 c c pipette Bumei 
and condenser tubings may be passed through the erecuces betneen the non rod 
and the seceral attached clamps 

■\Vith the still rotated to the right there must be sufficient cleaianee betueen 
the table and the end of the condenser tube to admit the receiving aessel The 
latter is now raised and the still is rotated to the left until the vessel sits upon 
the nooden platform at such lei el that the tip of the condenser tube dips into 
the recemng acid 

^Vhere the amount of nitrogen for digestion does not require more than 1 to 
2 c c of H3&0^ the digestion is earned out in 25 x 200 mm Pyrex test tubes on 
a microdigestioii rack As much as 30 oi 40 c c of fluid may be boiled down 
safely and uithout attention in such a tube if a pinch of talcum ponder is 

•Dfpirtmtnt of Chcmlstrj College of Medicine Cniicrsltj of Tennessee. 

Il'cdvcil for publication Noiembcr 11 1333 
t V A\ ejt tj pe condenser la to be preferred. 
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added When the lebidue begins to cluu .1 small tnnnel with sealed stem is 
placed 111 the mouth ol the tube, tins piolongs the time lequiied foi dealing 
but avoids loss by spatteiiiig When digestion is complete, the tunnel is i\ ashed 
doMii by 10 to 15 ee ot watei, a little moie talcum is added, and sufficient 
satuiated NaOH The total lolume loi distilhition should not be moie than 20 
to 25 e e The tube is attached to the still, shaken to mi\ the contents, and 
clamped in position Heating is begun and continued at the top oi the lK[Uid 



column, the buniei being moied back ton aid the lonei end ot the tube as 
distillation proceeds Because ot the small total rolume displacement of the 
entire system it is laiely necessaiv to distill over more than 10 c e to assuie 
complete tiansfei of such quantities of nitiogeu as should be emploied Before 
the bumping stage is reached in the distillation the still is rotated to the right 
so that the leceiviiig Aessel niaj sit upon the table and the condenser tube be 
out of contact with the lecemng fluid After some f 111 then distillation in this 
nosition the eondensei tube is n ashed down By removing the flame some of 
the wash water is drawn well up into the condenser tube and tlien expelled by 
a momentary reheating of the distillation tube 
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The tiauslciicd aiuiiionia ina\, ol course, lie estimated eithei colon- 
mctiicalh oi titiimetiicMlh AVe comnioiilv emplo\ tins still ioi quantities of 
lutiogen langing bet\seeu 0 1 and 2 0 mg, and it is oui expeiicnce that the 
step ot tiaiislei alone ot such (luanlities docs not intioduce into the final value a 
measuiable eiioi 


A STUDY OF THE KOLAIER, KAIIN, AND KLINE TESTS AA^ITH 

SPIN VL FLUIDS® 

Luca S IIevtiimav, Pii D , and AIargaret IIiGCixnoTnAM, B iV , 

AIlNNLArOLIS, AIivv 


I N 1931 Kline and Rem* published a mieioscopic slide piecipitation test for 
spinal flvud Mith 1006 specimens, corapaiing it with a somewhat lessei num- 
ber of specimens, using the Mt Smai Hospital AA'^asseimann leaction and an 
outside AVassermann test They concluded that the slide test was somewhat 
moie sensitive than the AA^asseimann test with the same antigen, and had the 
advantage of being much simplex m that it lequired no titiated hemolytic 
system It had the advantage over the Kahn of not reqmiing a coneentiation 
of globulins In 1932 Eller^ and Rein compared the Kline microscopic pre- 
cipitation test on 500 spinal fluids with the AVasseimann test (ice bo\ fixation), 
the Ishii modified Kahn test, the albumin globulin ratio, and the colloidal 
gold reaction They concluded that the shde test was more sensitive than anj-^ 
of these tests and gave lesults which agreed ivith clinical findings moie fie- 
qnently than did the other reactions 

The purpose of the present study was to compaie the lOine and Kahn 
preeipitation tests with the Kolmei -AVasseimann in older to asceitain which 
one of the precipitation tests might be used to gieatei advantage as a routine 


test ivith the Kolmer-AVasseimann leaction m spinal fluids The Kahn as 
mentioned earlier, has the disadvantage of the time-consunung pioeess of con- 
centiation of globuhns and of requiring much moie spinal fluid than does 
the Khne Howevei, the problem immediately presented itself legardiii" the 
Kbne test, as to ivhethei this reaction ivould prove practical rn a State Lab- 
oratory where all the specimens are shipped in, because of the fact that 


according to Kline the test cannot be earned out on fluids guing a negative 
reaction for sugar It was soon evident that many of the specimens receued 
in our Laboratories were negatne for sugar as indicated by the Benedict test 
The question of the disappearance of sugar from spinal fluid is apparently 
still control eisial Levinson" states that “the decrease in the cerebrospinal 
fluid sugar IS probablj due to the htic action of the cells and or-ranisms nies 
ent (P188) ” He also states “Haiij normal fluids do not contliin sufficient 
bu^to be reduced bj Fehhng’s or Benedict’s solution (P258) ’’ Cherassut^ 


•troin tin illnni sola, DciKirtmcnt of Health 
Ur.ccWt.Hl for publication Dcccnitcr G 1J3J 


Division of Picv.ntablc Dibcai>c3 
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m a senes of moie than 200 spinal fluids, showed the fluids contained a 
specific glycoljtic feinieiit, and that the sugai disappeaied m a few days even 
when the fluid was kept undei steiile conditions, but this change was accel- 
erated most at 37° and was inhibited at 0° C On the othei hand, Nielson- 
believes that the ghcolytic piocess is due entuelj to exogenous factors He 
found glyeohsis to \aiy gieatly in spinal fluids, eien steide ones, in some 
beginning one houi aftei lemosal, and othcis not toi thiity-two days Staphylo- 
coccic growth in the fluid did not influence the sugar content, but glucose 
feiTuenting oigamsnis did Puitheimoie, he found that leucocytes oi tem- 
peiature did not influence glyeohsis 

In oui senes ive hare giouped the specimens undei sugai icaction (1) 
positive, (2) negative, oi (3) insuffieient mateiial to earij out the sugar 
test The specimens classified nndei tieated sjphilis aie fiom syphilitic pa- 
tients in w'hom cential neivous si stem siTihihs had been definiteh diagnosed, 
but includes some in whieli it was meieh suspected The untieated ones 
include specimens fiom patients m whom sjstemie si'iihihs had been diagnosed 
and previously treated, cential neiious si stem syphilis now being suspected 
Those unclassified nielnde specimens in which no definite histon could be 
obtained It is logietted that moie complete histones could not be pioeured 
to permit of a moie detuled dcsenption It will be noted bj lefeiimg to 
Tables I and II, that while 1632 tests weie cauiecl out with tlie Kolmei and 
Kline, theie weie onlj 69'5 of these specimens in winch the Kahn test was done 

TECHNIC 

The teclinie as published bv Ivbne' foi spinal fluids was followed with 
the exception that the antigen was made according to his 1931“ modification 
We have found it uecessaij'’ to titiate the Kline antigen, as different lots may 
vary consideiably New antigen was staadaidized to confotm with the foimer 
lot of our antigen used, and with antigen funnshed us by Kline The stand- 
aidization was accomplished by diluting tlie antigen witli vaiynig amounts of 
cholesterinized alcohol until uniform lesults weie obtained, nsnig the vaiious 
antigens with at least 100 diiiteient sera of vaiyung degiees of positivity as 
well as negative ones Kline’s technic was also modified in that spinal fluids 
giving negative leactions foi sugai weie used in the test A laige majoiitv 
of these fliuds weie eleai , only veiy laiely weie theie heavily contaminated 
ones Fluids were also tested in which theie wus insufficient mateiial to carry 
out the Benedict test for sugai The Kolmer^ technie was strictly follow'ed 
The Kahn® technic was used as given by him in 1929 All tests weie lead by 
two serologists and theie w’as little variation in the leadings In tins study 
we have consideied 2+ to 4+ as positive in any test, although Kolmer con- 
siders a + as positive Kline’s method of reading his test is as follows “+ to 
At- any test in sjTihibtie serum equals agi cement,” wliicli implies that a ± in 
a syphilitic senim is consideied positive He fnithei states that ”2+ to A- 
any test m nonsyphilitie serum equals false positive ” 

RESULTS 

Tn Table I w shown the agxeement and disagreement of the Kolmei- 
Klrne, Kolmei -Kahn, and Kahn-Khne tests i espeetively, according to the sugai 



T\BIt I 

SlIO-iMNQ AaiiIl.Ml,NT 01' KOI MU-, IvAllN, AND Kl INI 
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leaetion, and m thobc in mIucIi tlieic Mas not sufficient sugai to inn the Bene- 
dict test Although the peieentagc oi agi cement is vaiiabic foi tlie seieial 
gioups, the figiues dcmonstiatc no appieciablc difteience in agieemcnt foi 
specimens with ox Mithoiit sugai, lespeetivelj In tlie total agi cement the 
Kahn-KIine agieement is slightly higliei (93 6 pei cent) than in the Kolmei- 
Kbne (93 0 pei cent) oi the Kolmei-Kahn (92 6 pei cent) The figuies are 
blit a little liighei than that of Kline' foi his slide test and the Mt Sinai 
Hospital Wasseimann test (92 3 pei cent) in mIiicIi all specimens contained 
sugai The agieement obtained bv EHei and Rein= Mith the diagnostic Kline 
test and the uoneholesteimi/ed Wasscimann test in a combined gioup of pio\ed 
neuiosj philitics and nonneuios^philitics Mas 93 0 pei cent, mIiiIc then agiee- 
ment in patients -with no eiidenee oi ncuios^ philis isas 99 59 pei cent as com- 
paied to 97 3 pei cent Kolmei-Klinc agieement in oui senes in patients Mitli 
no evidence of syphilis Table I shows the peieentage of agieement of the 
Kolmei, Kahn, and Kline w'lth lespect to positne and negative sugar reac- 
tions This Table dcnionstiates that the agieement between tests is \eiv close, 
iiiespeetive oi sugai content The disci epancies which occui might possibly 
be explained bv the difteience in numbeis oi specimens in the two gioups based 
on the Benedict test Statistical calculation has demonstiated no significant 
difteience in am of these figuies Puitheimoie, statistical calculation has shoira 
no significant diffeienees in lesults oi the Kline test with and without sugar, 
or the Kolmei and Kahn tests with and without sugai, lespeetnely In Table 
II in w’hich the positives foi each test aie gnen it mav be seen that the total 
percentages obtained foi the Kolmei and Kline are identical, while the Kahn 
IS slightly lowei Ellei and Rem lepoited the Kline diagnostic test moie sensi- 
tive than the Kahn In oui senes the Kahn was moie sensitne in treated 
cases, but the Kline moie seiisitne in untieatcd ones 

In a few' instances onh weie we able to cam out lepeated Kline and sugai 
tests Of 71 spinal fluids winch ga\e Kline leactions ot + to 4-f, theie was no 


Table II 

Showing the Pes Cent Positiies op the Kolhfp, Kvhn and Kline, Eespectwela 



SUGAR 

1 TREATED 

1 SYPHILIS 

1 (C I? S ) 

UNTRE\TtD 

S'VPHILIS 

NO HISTORY OF 

SYPHILIS 

UNCLVSSIFIED 

TOTVL 

% NO 

% NO 

% NO 

% NO 

</r NO 

KoUncr 

Positne 

Total 
% &Ko 

0 

is 1 23 

22 8 29 

12 6 lb 

30 7 36 

57 2 67 

6 8 8 

H 


1632 

17 0 

■ 

53 5 127 

04 8 117 

0 4 >62 

12 7 826 


Kalm 

Positive 

Total 


OO O 10 

311 11 

12 1 

28 > 20 

jo 7 39 

14 1 

Ob 2 

3 7 10 

6 2 17 

1 10 3 

695 

16 5 

■ 

54 5 45 

So 7 70 

0 6 308 

11 0 272 


Kliao j 

Positne 

Total 

% 

■ 


30 7 36 

52 9 62 

So 10 

07 4 

03 2 

4 6 38 

6 G 55 

2 6 22 

115 

1632 

17 5 

49 9 127 

92 3 117 

1 1 562 

13 9 S26 
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cliange lu this test m 32 (73 2 pei tent) attei aii iiitenal of two to nineteen 
da%s, regaidless oi the sugai test being ncgatne latci in ali In 10 of these 
altei niotnlation ot B coh tlic sugai test became negatne but theie was no 
change in the Kline On <i second c\amiuation ui 13 (18 3 pei cent) of the 71, 
the leactiou was less inaiked, le, 7 gning 4- became 2-, 3, 4- became -r, and 
one, 2- became - Fiom a cast gning a 4-, one specimen (1 4 pei tent) became 
negatne in hce da\s Pom (3 G pei cent) gning a 2- became negatne in eight 
to nineteen da%s and one specimen (14 pci cent) gning a - became negative in 
tour dajs In 14 specimens which had no sugai on the fiist evammation, fheie 
was no change m to Kline leactions 


In the senes of tests earned out lieie the lelation between the lesults of com- 
plement fixation leactious and the piecipitation tests was \ei3 close in the gioups 
containing sugai and the ones in which sugai was absent Judging hy oui 
figures It would appeal feasible to peifoim Kline tests on spinal fluid ^eeimens 
m which the presence of sugai cannot be demonstiated, piociding the fluids are 
not grossly contaminated Howesei, it is showm tJiat in a few specimens in 
which repeated Kbne tests weie done, a change oecuued m some 3\Tiether this 
was due to the factor causing the disappeaiance of sugai is a point to be deter- 
mined It seems logical that if a specimen is smtable foi the complement fixation 
test, It should be possible to carry out a piecipitation test, since it is a well- 
knoivn fact that the substance w'hieh is responsible foi the fixation of complement 
n, responsible for the formation of the piecipitate On the othei hand comnle 
ment fixation and precipitation base quite difteient optimal conditions H 
ever, judging by the close agreement of oui results of complement fixation 
precipitation on fluids ivith and cvithout sugar, it does not appear that 
presence or absence of sugar is a factor In the study made here the TCW ! I 
seemed to be prefeiable to the Kahn as a loutine test with the TTaI ^ 
gace a higher percentage of positives than the kIu in 
syphilitic cases, while the Kahn offeied no significant advanto comically 

m treated cases The perfoimance of the Se bei- 
the Kahn and being more easilv read, ofters an adc anta^e'^ret tlirK 
ever, the Kolmei test probablj due to the fact that it is an na b 
and, theiefore, usuallj more sensitn e m spinal fluirk 1 fixation test 

of leagin is piesent, geneiallj appeai-s to be snpeiioi toTritecipTilr^^^^ 
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PEEGNAEfCY, Simple Test for, Using Immature Temaie Albino Eats, Kelly, G L J A 
M A 100 1010, 1933 

Intrapcntoncal injeLtions of from a to 13 c c of unue from pregnant women will 
cause premature establishment of the paginal orihce in the albino rat weighing from 
30 to 40 gm , usually %\ithin from scvcntj two to eightj four hours 

Intrapcritone il injections of the saint amount of urine from noiipregnant 1100100 
Will not cause suth premature opening of the lagina 

Two animals should be used and the opening of the \aginas of both is read as 
positive, of one, as doubtful (the test should be repeated), of neither within ninetj six 
hours, as negative 

If the vagina 13 open and the orifice obscure, one mav see it by holding the animal 
by the neck and shoulder region and pulling strongly on the base of the tail la this 
maneuver the abdomen should not be compressed 

The main advantages are the simplicity of the test and the ease of reading the 
result 


TUBEECULUT, Comparative Sensitiveness of the Eirguet and Intracutaneous Test, Aron 
son, J D , Zacks, D , and Poutaa, J J Am Kev Tuber 27 4Co, 1933 

It was shown in a comparative studj that the intracutaneous tuberculin test is more 
sensitiv 0 than the Pirquet test in determining the incideni e of tuberculous infection, and 
that the results obtained by the two methods are not directlj comparable 


TEANSFTJSION Technic for Direct Matching of Blood, Simpson, J C Am J Clin 
Path 3 256, 1933 


1 Draw a drop of blood from patient’s linger tip to the 1 mark in a leukocyte 
counting pipette and follow with 5 per cent sodium citrate solution to the 11 mark 

2 ilii. thoroughly by shaking and transfer to small glass \ lal suitably marked for 
identilication 

3 Bepeat for each donor 

4 With an erythrocyte pipette, make a 9 to 1 combination of patient's and donor’s 
blood b> drawing blood from donor’s vial to the first or 0 1 mark and patient’s to the 
1 mark at top of lower portion of the pipette 

5 Transfer mivture to end of a glass slide and mi\ by alternate sucking and blow 
mg three or four times Add a small drop of salire and cover with cover slip 

6 Kow make all dilution by drawing patient 's blood from the v lal to the 0 5 
mark and donor's blood to the 1 mark Mix. and transfer to the other end of slide in 


same manner 

7 Prepare a 
9 parts of patient 


separate slide in this way for each donor There is then a mixture of 
’s blood to 1 of donor’s at one end of slide and a 1 to 1 mixture at 


other niacioscopieally m two or three min 

ntes at room temperature . - r 

o Tf wo clumping occurs in fifteen minutes transfusion is safe 
?0 Transfusion is dangerous if agglutination is present in the 9 to 1 combination 
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1 ...a the 1 to 1 ugglutiuation, transfuaion 

11 If thu 9 to 1 mixture is ek ir untoivard sjmptoms (lc\clop 

can be done but ^v,tb c lut.ou, be readj to stop 

-p ,aUnrb:od Tissue for Mallory’s Wright’s Staining 
TISSUE The Adaptation of Torn „ 

Alethods. Kcmohan, d W Vm d « - 

The formalin fixed mater, il is uasbei ^„„„on.a), although both these pro 

(10 cc of tap u Iter and approxim ite > ammonia uater re 

L«,„ 1.. «i«it.Ml It tKr. titut „ r„„4 ,n Ze.k.r'. 

duce» the formalin preeipitate 0.1 the lain 1 ,,ater for tuentj minutes to 

t-olution for six to eight hou.-^, an Weigert’s secondary mordant 

.. h.u, T„. t,-.u. ''.--i:;";:, .... ... ■» •-« 

for mjehn sheath at iiu^ 

u.ual 11 aj iiith a.ii of Alallorj ’s stains 

« t Tn T vttle J I) I Clin Iniest 12 9a, 
SCAELET EEVEE The Addis Sediment oun 

. k t.t.ie mensiir ition of protein, casts and cells m the 

The technic of Addis for the ouaiit t ^ shoiied moderate transient in 

urine has been applied to 14 cases o ^ elements during the period from eight to 

creases m the excretion of protein and tor.iieu 
forty five days after onset of scarlet feicr 

CBDn. Tie Addi. S.d.„..t count u. Non... OUddto.. W..., d S d C,. lot... 

I”',. rid .. «dc...d ». ” — ■" •" 

years old 35 nig 

Protein 10,000 

, „ 600,000 

™d’ ...ood .oil. ^ 

Epitnei a 1,000,000 (female) 

o* a a the Pathogenesis of Primary H Tendencies m Adult Tuber- 
TUBEECUEOSIS Studies m the Path^ge 

culous Infection, Sweany, H c , Am mee 

d i, Tmde of G primary like infectious in adult indiiiduals that reieal a 
A report has been m complex ivas eery small or entirely 

difference from the usua ^ ^ ,e ^ cmhzed communities that it 

,„k,„8 Th. “"“rr..: ... .... .. ..... ..d.na..k. a ... „ae 

;;r,d rz“ “ul. " '"“'d ’• 

seated by existing theories 

TUBEECUEOSIS Studies on the Pathogenesis of Primary I The Eegressive Eesion, 
Sweany, H C Am Rex Tuberc 27 oo9, 1933 

d 1 1 nf the reercssion of the primary tubercle has been made, based on the findmgs 
in IS^paTrfof lungs remoxed at necropsy, radiographed, and sectioned by a special method 
Tim Icidencc and location of these lesions xvere found in keeping xxuth the ideas of Kuss, 
1 le incioe e ^ mcideiiec of xxhat appeared to be multiple primary 

Gbon an o , ^ certain method of localization Of 88 speci 

r's of 

Txvcntx three xvere located only m the pareneliyina and 11 onlx m the lymph nodes 

In 84 calcified parenehyuial lesions bone xxas found in 22, xvliile m 97 lymph nodes 
hone xvas found m 23, rexealiiig praetieallx no difference in bone formation betiieen the 
loeil and lymphatic lesion and an ineidenee of 25 1 per cent of all xxithout the usual lymph 
nodo exaggeration. Tho mechanism of calcification, ossification and resorption are described 
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Tho question arose regarding tlie possibihtj of tlie liberation of tubercle bacilli as a result 
of tlie resorption of the u ills of the prim ir> lesion, because ualls uerc cntirch gone in more 
rolativeh joung indniduals (one seicntcen jtars old) icliile bacilli uere Ining in most large 
p^lmar^ lesions in people under tuentj fi\e ^c^ra of age 

Appro\imatel) half of the calcilicd parciiclninal lesions mas be seen on antemortem 
radiographs, for, out of 98 shomng on the postmortem pictures, onh 48 could be seen on the 
antemortem dims Ten contained cerj small primirs lesions ind thirtj none at all Afanj 
of these tuo groups shoued a modided tape of prim irj lesion, indic iting tint there had been 
onlj a partial sensitizing effect from the drst infection Six appeared to be adult priiuarj 
lesions 


WIDAL EEACTION The Bacteriology and Immunology of Enteric Pevers, Pijper, A 

South African il J 8 283, 1933 

The author relies upon the eoiuplemeiit dsation re iction for the carlj recognition of 
typhoid feccr in preference to the Widal reaction the shortiomings of ishicli he discusses 

Ho calls attciitioii to the presence of and difference between II (flaki) agglutinins ind 
0 (dense, compact dahes) agglutinins and their differing clime il signideanco ind also to the 
fiet that O agglutinins can onh be demonstrated when agglutination tests are made upon 
bung organisms or upon alcoholic suspensions 

He formulates the following rules 

1 The Widal reaction, as commonlj done with killed sospensions, elicits only H ag 
glutinins and does not demonstrate O agglutinins 

2 While typhoid patients may produce both If ind O agglutinins, thej all produce 0 
agglutinins earlj in the disc isc In mnni t iscs H agglutimns mi} iicier be produced or too 
late to be of diagnostic lalue 

3 0 antibodies are the same antibodies as those producing complement d\ation, hence 
either test maj be used for tbeir detection prouding tint the agglutiintioii test is earned out 
in accordance with the dicta aboie presented 

4 Tjplioid laccinition ciuses the production of H agglutimns which nnj show a non 
specific increase in the presence of febrile reactions wlureas O agglutimns increase in titre 
oiil) when the patient Ins tj^phoid 

d H intibodies are lalueless as a means of defense 0 antibodies are the real immune 
bodies 

Prom these premises the following didiictions follow 

a The serologic diagnosis of tjphoid depends upon the demonstration of 0 antibodies 
by complement fiaation or suitable agglutination tests 

b The strength of the positive reaction, as it depends upon tho presence of trulj de 
feiisive antibodies, is of some prognostic lalue In this connection the test is best correlated 
with the blood culture 

c Carriers frequenth do not show H agglutinins but alwajs show O agglutimns and 
maj be thus recognized 

d Oral immnmzation (Besredka method) causes the production of O antibodies 


DIPHTHEBIA Eeplacement of Toxin Antitoxin by Toxoid With a Consideration of the 
Compaiative Dosage, Park, W H Am J Pub Health 23 bOO, 1933 


The conclusions advanced follow 

The manufacturers should be required to state on their labels the number of flocculation 
(antigenic) units in the amount in the siringe or \ial, or the number of units per cubic ceuti 


meter of from 3 to 10 antigenic units each are suflicient to immunize from 90 per 

1, i "na nor cent of Toung children, and of a somewhat less percentage of older children, 
cent 0 P niiich iimnuiiit} as 3 doses of 1 c c of standard 

Even 2 doses o - are able to obtain a mmh stronger toxin which does not 

prrducc too much local irritation wc may use one dose onlj 
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Toxoid Ins XU id\ ml i^i o\i.r Iomii mtitoxiii m Iiim^ '‘"I'l* ""Of*- 

Vn mtcnil ot Uno XN.oks, or longer, is ..U.s il.k lictoccn injections, lint nliero it is 
much more eonveiiiciit to in ike tlie inten il oiili i week it is [iroptr to 

Vt nni ige itter three months, inf Hits respond well to in|cetioiis of toxoid llio elio e 
time 11. the eoiintn is prol.il.lv it six inontlis, or i little liter, met in the e.tj nine inon l.s 
or a little e irlier The ditTereiiee in the most elesirilile ige is due to the f let th it in . 
eomitn 1 smaller peree.it ige of ...tints olit .... pissue imm.in.tx from the mothers than in 

the eitj 

BHEXIMATIC TEVEE, Blood Cultures itt Children, Wilson, M G- , and Edmond, H Am 

J Dis Child 45 1J37, 19J3 

A total of o3C blood eultures uere sent to the laboratorx for stud> One hundred 
and fortj sexen (2G per ecnt) xxcrc found to be contaminated (13/ on the first and 10 on 
subsequent onenines) and iicre therefore diseardcd Of 3S0 blood cultures, -93 per 
ecnt) rcmaiticd sterile for the tour neck period of studj Xinctj six (-3 per cen ) o 

the cultures xxcrc eonsielcrcd positixe , ^ 

Thirtj txxo of the un.noeulatcd cultures xxcrc sent to the laboratorj (unidentified) 
and subjected to identical bactcnologic examination Txxo, or G per cent, xxerc found 
to be contaminateo and xxere discarded Ninety four per cent remained sterile throughout 
the period of studj 

Txxo hundred and thirty six blood cultures from ST children xxith rheumatic disease 
xvere studied In 40 per cent of these children, positixc cultures xrcre secured Positixe 
cultures xvere obtained in 37 per cent during the actixc stage and in 41 per cent during 
an apparently inactixe period 

In the control scries (xvhich included normal infants and^children as well as those 
iiho xxcrc ill or xxcrc conxalcscmg from various infections), 153 blood cultures from 78 
children and 13 adults wore studied Fortj one per cent of these cultures were positive 
Positive eultures were secured in 33 per cent of the healthy infants and children of this 
control group 

The microorganisms recovered from all of the blood cultures were of 3 types. 
Streptococcus xindans. Streptococcus anhcmolyticus and pleomorphic bacilli About one 
half of the organisms recovered wore streptococci, the remainder were pleomorphic bacilli 

The incidence of recox erj of these organisms from both the rheumatic and the 
control senes were comparable 

The incubation period varied from three to thirty txx o days About one half of the 
strains (streptococci and pleomorphic bacilli) xxcrc recovered ixitliiu a txxo week period 
of incubation 


SPIEOCHETA PAIiIjIDA, Modification of Dieterle Method for Single Sections, Krajian, 
A.A Am J Sjph 17 137,1933 

1 Fresh blocks of tissue about 5 mm thick are fixed in 10 per cent formalin at 
70° C for ten minutes Of course, formol fixed tmsue does not require this 

2 Cut thin sections (3 to 7 microns) on the freezing microtome 

3 Place the sections in the following solution for fifteen minutes at 70° C 


Uranium nitrate 

10 

gm 

lorraio acid, C P 83 per cent 

30 

c c 

Gljcerine 

5 0 

c c 

Acetone 

10 0 

c c 

Ahohol, 93 per cent 

10 0 

c c 


t Wash for a fexv seconds in distilled water 

3 Place sections in a 0 73 per c/nt aqueous solution of silver nitrate for one hour at 
•< Wash in distilled water for a few -cconds 
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7 Place soctions in 10 cc of the following developing solution for live to ton nun 
utes, to wIiilI), 3 ust prior to Uho, one drop ot albumin glycerm li\atue is added and 
thoroughly mixed The egg albumen ghcerm fixitivo is tint commonly used to fix paraf 
tin sections to slides 


Hy droqumono 

0 62 gm 

Sodium sulphite 

0 12 gm 

Acetone 

5 0 c c 

Keutral formaldehyde, C P 40 per cent 

3 0 e c 

Pyridine 

5 0 c c 

Saturated solution of gum mastic in 05 

per cent 

alcohol 

3 0 c c 

Distilled water 

30 00 c c 


S Wash for a few seconds in distilled w iter 

9 Draw sections onto slides, dehydrate with absolute alcohol, clear in wlol, and 
mount in xvlol gum damar 

PEETUSSIS, Medium for Isolation, Bailey, J H J Infect Dm 52 9b, 1933 

The ingredients are potato 200 gm , potato starch, IS gm , chemically pure ghcenn, 
30 e c , and distilled w iter, bOO c c 

The potatoes arc pared and cut into thin slices A nuanfity ot potato slices weigh 
mg 200 gm is placed in a tared double boiler ilong with the potato starch, gKccrin and 
water Potato flour may be used in plaie of the potato starch The mass is then cooked 
for two hours, being stirred eonstanth until it thickens, then only occasionally Thicken 
mg usually occurs within ten rainutoi At the end of two hours the water lost by c\ap 
oration is replaced, and to each 1 c c of starch mass is added 3 c c of 0 6 per cent sodium 
chloride solution The mixture is shaken thoroughly and then filtered through four lavers 
of cheesecloth This filtration is rapid The filtrate is then distributed, m 200 cc lots, 
into flasks of conienicnt size (500 to 7)0 i c ) and 10 gm of agar added to each flask The 
flasks are plugged and sterilized in the autoclave of tweifly minutes at 15 pounds (6 8 
kg) of pressure This forms the stock base of the medium, and may be stored in the 
refrigerator until nocood To compute the medium, a flask of the base is molted, pcef 
erably m the autoclave, and when the melted medium has cooled to about 40° C, 200 cc 
of sterile defibrinated horse blood is addid and thoioughh mixed Then C cc of sterile 
half normal lactic acid is added and thoroughiv mixed, cire being used to prevent froth 
mg of the medium The medium may now be poured into petri dishes or tubed 

A medium for the isolation ot B pertussis should be i bright red to give optimum 
results This fact has not received the emphasis due it 


STPHUiIS, Comparison of Residts Obtained With Kahn, Kline, Hinton, Meinicke, Sachs- 
Georgi, and Rosenthal Tests for, Burdon, K. 1 , and Duggan, D B Am J Svph 17 
110, 1933 


The results of Klme, Kahn, Hinton, Sachs Georgi, Sfeinicke, and Rosenthal tests 
performed at the same time on the sera from 400 mdividuals indicate that tho Kline, 
Rosenthal, and ACemicke methods are the most sensitive, that the Hinton and Kahn tests 
are somewhat leas so, and that the Sachs Georgi test is comparativ civ insensitive With 
the sera from SO patients with late or latent syphilis the Sachs Georgi method was posi 
live in no more than 6 per cent, while positive reactions were recorded with the Kahn 
test m ‘’1 per cent, tho Hinton in 28 per cent, the Khne in 56 per cent, the Meinicke in 
58 per cent, and the Rosenthal m 61 per cent 

Comparison of the results of parallel tests by the Kline and Kahn methods on 1235 
/.nnfirmed the greater sensitivity of the Klino over the standard Kahn test 
ThTl^ttcr "ave a reaction of slightly greater degree in only 7 cases (0 5 per cent) On 
.1 Tber hand in approximately 14 per cent of the tests the Kline reaction was doubtful 
+) while’ the Kahn was negative, or dofmitelr positive (++, + + +, or 4 + 4+) while 
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Iht Klim IMS .'imlitful, ui.l in uiuitlur Hi p. r i.nt Uil Kliin. Ust uiis posituo and the 
Kalm entinU 

In tliL «niil niiji)rit% ol instamis llu> niutioiis of tin more sensitive testa vvere 
lustiliccl l.\ the known eMstenic of sjiihilitu infoition in the patients 1 alse positive 
rcaetmns were not oli-erved with anv of th. in. tho.ls e\(-ept with the Kline test, and 
thenonU in J iiist iiiee-., wlun th. “verv s.i.Mtivc” untiKen einiilsion was used A few 
nonspceilic doubtful (e or -) reutions in normal -on were recorded, however, with all of 
the methods, exe.'pt the ^ u lis r.iorfji test lhe-.e reutions were observed most frequently 
with the Rosenthal test, but the number record. .1 rapidlv declined as experienec with the 
method increased Ihe next 1 irqest number were observed with the Kline test, doubtful 
reactions being reeorded in about 5 per cent of the 227 normal sera tested Less than 1 
percent of the K ihn, llinton, ind Meinieke tests give these reactions 

Since all ot the tists have be.n dcvil.iiied cmpirieallv, and none are, in a stried 
sense, speeihe lor svpliilis, there is no absolute standard bj which their merits may be 
3udged Thev are ill more or Iiss elh. lent null, ators of the same .hangc in the serum 
which is the eh ir leteristic sign of svplulitic infeition The methods differ considerably 
in sensituitj when i cert nn jiartu ular teclinie prescribed by tluir originators is followed, 
as in the present series of tests It must be re ili/cl, however, that the degree of scnsi 
ivitj shown In a cert nn method in su.li a compirativc studv is not a fixed or constant 
Utributc A\ithout anv fund imental < hang, s in the t..hni( anv one of the methods may 
he adjust..! a^- to be more oi Icss sensitive It niav be romarkeu parenthetieallj that the 
sensiiuitv of eomplcm. nt fixitioii tests is also sulij. < t to wide variation, and the state 
incnts sometimes seen in the literature to the elTe. t that this or that jirccipitation test 
IS more or less sensitive than “the” Wass. rrnann test are utterlj pointless Among the 
precipiitation tests the most useful arc tho-c whi.li are most readily adjusted to different 
degrees of delieaev, and vvhi.h give eloar cut rea. turns, . isily controlled, throughout a wid. 
range of scnsitivitj \\ iih sueh a te*it, in the h in.ls of a eompictcnt serologist who un.lcr 
stands thoroughlj th. fa. tors influeneing that parti, ular metho.l, a really adequate sero 
logic studj of eas. s showing bor.ltrline r. a. turns eouhl be made, and these ca“cs con 
stitute the onlv real piroblem L. onoinj of time an<l materials and ease of pireparing 
reagents are further qualities to be de,ircd Thus, in appr using tlie various tests, their 
general piraetieabilitj is after all a primary consulcration 

W itli eRm 1 x 1 roin.l the auth.irs Vi. li. v. the Kline an<I Kahn methods arc to be espie 
.lally cornm.ndc.l, an.l that the Ilinton test is aLo a..cpitablc, whereas the Sachs Ocorgi 
and Aleinicke metho.ls ar. not s^tisf i. torj A\h. n the Rosenthal test is .on.luete.l ac 
cor.ling to the n.w j)ro...Iure .1. s. nb. .1, it ap.p. ars t.i b. of j.ractica! value as a suppil. 
mental micros, ojn. t. st, parti, ularly in laboratori. s . her. Kahn t. sts arc done routinclv 
Tlie authors’ results, is v.ll is time of manj oth. r v orkers, ‘how that no two 
methods can be .spr.t.d to vu Id i.l.nti.al r. a. turns in all sera Kothing is to be gain..!, 
however, by pi.rforming a rnultipli. itv .if *Iiff.''.nt t. sts on fvcrv s. rum. It v oul.l s^em 
that the most d.siribl. arr mg. in. nt v oiild b. to carry out first a sirapde, rapid, presurnp 
live test (conveniently a muros.opi. rn.thod), ‘O ailjiistcl as to be highlj sensitive, su.h 
as th. Klin, test This v.ould result in th. elirriination from further consideration of all 
the franklj n.gitiv. sp..iin.ns v huh ...inrnonlj .orapri.-e as mu.h as SO per cent of all 
(The us. of 1 jjr. siimptiv. form ot th. W i—.rminn t. st for th. ‘■dmf purpo'e v as long 
igo r.( Omm. nd. d ) '1 h< s mu t. st in I.-s ‘.nsitiv. form, or perhaps prcferablj another 
well understood ro. thod, either i .oiripl.m.nt fixation piroiedurc or a tc^-t tube intupita 
tion t. st, m ij th. n be p. rtorrn. d on th. r. in lining -. ra llio-. -pjc. imens ‘ho ing border 
line reutiori-. should b. nb|(<t(d to till further t.-eting hj one of the methods in .puan 
titativc form 
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Asthma, Hay Fever and Related Disorders 

T his is i xerj rndabk primor on allorgx for the use of the p itieiit, a pcru&.il of xxlueU 
mil gne liim an iiiidorstandiug or bow ilUrgx belnnis aid wint the illergist is ittciiipt 
iiig to itioniplisli It IS not a guide to tre itimiit in tlut there ire no dctuled instruetioiis 
to be used in tins or tint use It is, in efteet, just wli it the author iiitciided, in esplamtorj 
handbook of just whit we ire t ilkiiig iboiit nhen we diseuss allergx 


Diseases of the Hearty 


S LNCE Sir Thom 13 Lewis’ {ireeiiiincnee is i i irdiologist is known In ill, the Mine ot the 
book under renew ui ij be fikcii for grinted Those who luxe re id Ins cxrlxcr xoluines 
reiUzc the eoneisencss of Ins nmnier of preseiitition, the ibscnio ol piraphrisnig ind super 
fluit) 

Tho present xoluuie to in o\teiit ripresnits i nnlestone m flic published volumes of 
Sir Tlionns Lewis ihrst, Ina stxle while in no sense \orboso is freer end more clistic 
Second, there is i nnuimum of prescntitiou of protocols ind e\pcnmcnt xl obserxition Third, 
nnd this 13 the red re vson, lie w xvritnig the hook for the genord prietitiouer of medieuie 
It IS not 1 report ot cvpcriiiKnf d studies but a rcferoiice xoluiue on the treatment of the 
gexxcTil run of eirdne discisos Ihe rcider will not he bitlicd bx finduig that he must tike iii 
electrocirdiograplne tricing of cieh ci«e or iiiiko specnl hbontorx studies These ire of 
utmost vilue in eardne rcseireh ind often of grt it x iliie m cliuieil studies, but more often 
eiitirelj- uunetcssirj 

The authors irriugemeut is origiinl and most logic il The first section deals xxith 
c irdne failure in its xirious phases, tho sicoml with loronirj thrombosis, the third with 
ingina, the fourth with eliiiiges of rite ind rli>tlim, and fins is followed bv diseiissions of 
xalxiilir disease, effort sjiidrome, pulmonirj edem i, pent irditis, iiifeetioii, livpertension, 
arteriosclerosis, congenital lesions, etc 

Scattered through the xolunie ire stitenieuts xxhieh one eouiil ahixost term iphorisms 
which the author has dcrixed from Ins oxvn experience and xvhich xxe almost wish ho had 
italicized The following are eximples 

“Cardiac failure mix bo dixided into two stages, the stige ot sjiuptoms or wimng 
reserxe and the stage of signs or of eireulartorx emb irrassmcnt and brcikdowu ” 

“It is to bo redized that bj the time congestion of the xenons sxstem sets lu, nine tenths 
of the heart’s capaeitx to perform its task has been lost ’ 

“Of the xerj nninerons tests of eardne efhcitmj there is none tli^t approaches in 

delicacy the sjmptom of breathlessness ” 

“It IS generall> redundant to set up deliberate exercise tests ’’ 


~ n mn W'lx Fexer and Related Pisorders V Guide foi Pitients Bj Samuel it Fem^ 

A^hnm H \s«istant Professor of aiedicme and Utendlnff Plixsician in ^thiM and 
berff Sinie Northwestern PtitxeiaUx Medical School -Utendinc Ph'slcian Cook Countj 

Ha> oioUi pages 121 illustrated Lea and Febiger Philadelphia 1033 

Hospital Ch Keait Described for Practitioners and Students Bx Sir Thomas Lexxis 

tPisea|es of the Heait Hon D Sc CVtichigan) 
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« V .onnur.on l.a.un . lu .lt,n nul >u uulu .Ith, .nduul.nl .s us.nlly f.r less sat.s 

fi.tor. thin l)tt«Ltn the lu iltli> "ul nnlu iltU\ st lUs of the s line su jj lieT^rt 

“Iu.tudj.n,..rd..e...l..r. .t n r. .... .t .,.s, the s.«,.s tywUl. .ro ..ot ... the heart, 

but ... the u.ns ...d the l.\.r, ... the liKS md .t the 1. ises of the lunt-s 


Anierican and Canadian. Hospitals 

XUIS refer. ..ee sol.....e t .hes .ts pi .ee .lo..B..de of the D.rcctorj ^ 

i Assoe. .t.on ...d IhLeld’s “ V...cr.. ... l‘h^s.. . ...s ...d Surgeons The ed.tor 
.t ...tl. the cooperat.o.. ...d e..dorse...e..t of the A.ner.ean losp.tal 
s...,.lar .ntereAed nssoe.at.ons The f.rst SO p.ges eonta... br.ef ^ 

.ar.ous coutr.l.utors, of the dcnlop...e..t of the aar.ous ®"tlle ' ^ 

Amencan Hosp.t .1 Assoe. .t.on, the C ... .d.au llosp.tal Cou..e.l the ^ 

Surgeons, the Cathol.e Hospital Issoo. .t.on, the A.ncr.e... ^ . 

Occupational Therap^ Vssoe. .t.on, etc The ...aior portion of the 1 .00 pages is taken up i 
desenptue ...formation of hospitals ... the Hn.tcd St ites and Cinadi, including even such 
remote sections as U .ska, Gu.ni, Hum.., the Ph.hpp.no Islands, Labrador, Iscufoundland, 

^TUrbst 13 not selected but ...eludes all hospitals, even small hospitals in the smallest 
Milages iMth no more than five beds Information aiailable includes description of types of 
cases admitted aud not admitted, speeial departments, ownership, whether approved bv 
Amencan College of Surgeons, whether ipproved bj the A AI A for interneship, whether a 
member of the Americ in Hospital Assoe lation, size, eost, rates, annual statistical information 
on admittances, and officers 

This IS a volume that should be had bj all hospitals, bv busuiess enterprises trading vvith 
hospitals, and should be available for phjsiciaiis to consult in selecting the proper hospital to 
which to send their patients 


A Standard Classified Nomenclature of Diseasef 

’^HE need for a standardized uomeuclature acceptable to all phjs.ciaus has been strongly 
A felt for many years Classifications such as those used at Bellevue Hospital, the Peter 
Bent Brigham and associated Iiospitals and others l.ave been acceptable but have not been 
uniform Since there is rather constant need for revision and since these revisions should 
wliore possible correlate the various classifications, a conference on nomenclature of disease 
was held in New York on Alarch 23, 1928, upon the invitation of the New York Academy of 
Medicine Prom this developed a large committee entitled “The National Conference on 
Nomenclature of Disease.^ headed bj Haven Emerson, Henry Christian, and E H L Corwin 
and having representatives from a large number of the leading medical societies in the 
countrj 

The outcome of the work of the conference is the present volume It has been approved 
bj nil of the cooperating organizations and hospitals and w ill undoubtedly be from now on 
the recognized standard The volume is not large and is so thoroughly indexed that no 
physician will l.ave any dffiiculty m adapting Ins diagnoses to the standard nomenclature 
The advantages of such a procedure are obvious and it is hoped that all hospitals will hence 
forth require that diagnoses be recorded in accordance with this nomenclature and that all 
physicians who make any attempt at keeping cross files bv diagnosis will adopt it 

• Vmerican and Canadian Hospitals A Reference Book giving Historical Statistical and 
other Infonnation on the Hospitals and Vllleil Institutions of the United States and Possessions 
and the Dominion of Canada Edited b> James Clark Fifield with the co operation of the 
Vmerican Hospital Vssoclatlon Cloth pages 1560 Midwest Publishers Companj Minneapolis 
1933 

tv Standard Cl isslded Nomenclature of Disease Compiled b\ The National Conference 
on ■Sonienclatui o of Disease Pdlted b> H B Logie MD C XI Executive Secretarj Cloth 
P.ges 703 Tl.e Commonw ealtl. Fund New Fork 1033 
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EDITORIAL 


Liver and Eram — Pathologic Interrelationships 

T here has been, shall i\e say, a superetition thiongh the ages that the 
liver, tuidei eeitaui cn cunistances, e\erts a diiect action upon the mind 
or the biam That the supposed action is a deleteiious one is indicated bv 
such teiius of ancient usage as “choleiie” and “hj^poehondnac ” In moie 
recent years the possibility of lecognizable oigaiue damage to the cential 
ueivoiis sjstem due to oi associated mth liiei pathology has aioiised more 
seiious interest The most cleai-cut evample is the occmienee of hepatic cir- 
rhosis with degeneiation of the lenticulai nucleus, deseiibed by Wilson lu 1912 
ilany instances have since been lepoited of compaiable comeideuees m lAhich 
henatic disease pieeeded neivous mamfestations and in uludi at autopsy spongy^ 
Ipcrpueiation of the coipns stiiatum -with piohfeiation of blood lessels and 
glia cells, was demonstrated Some of these eases have pieseiited symptoms 
® ’ 1300 
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s«gse>t.>= 01 r.,.U„M,„S otho.s IHVO .CSC, nl, loci cnccphahtis Occa- 

sionally Ihcic I, as bcc. a,, assoc, a, cl coialimccl clcKC.c.at.o.. ot '>'» 'P'"" 
Espla.ialoii tl.ooiics base siisscslcl tli.it liioi clisc-isc leas i P . 
laclor, intl, scco,.,l.„l toMc .let, on on the net tons sc step, ot that both t 
hepabe a.,,1 eel, ,1 ..cions p.ttbologi iico cine to some ...toMcal on ttom 
another soince ic.tl.m the bocli , that 11, e comb.ncl oecuacnce ot ' 

both bssnes .ep.esontccl so,,,.. conse.b,.,l deficenci , o, that the ot.o.nal sot tee 
of boublc lias ,„ the cent.al itanctl.a ,e«bl,,t.„cr hc|,..t.c cncnlat.on, dtscase 
of which pioduccd luiKtiond distiiiliaiucs in the luei 

Canclall and Chc.j hate .cc.tli obscicl that in ...d.i.duals sufEeuitg 
item licpat.e disease thee ,s a deled ...cease in the o.l-sphttmg hpase 
the scum Tins teas .,lso obse.icd ... patients suttc.ng t.om multiple sole os.s 
Crandall .and We.l halt teccutli tcpo.led tu.lhc espcmental miest.gat.ons 
in this legal d 

These autl.o..s haie p.oduced l.ie. damage m dogs bv e.the. of h.ee 
methods, bgabon of the common h.le du.t, l.gat.on ot the paucr at. duet 
and by an Eck Bslula Thei hate also p.oduced live, damage ,n tats to 
hgation ot the common h.le duct Ingat.ou of the poncteafe duct ot h.le 
duct produces a seic.e talti degcneial.on ot the liver The degeneration is 

not as severe m lats , .a i 

The Wood serum of dogs with livci damage pioduced hy these methods 
contains a substance, appearing on and aftei the fouith day, -hmh everts a 
destructive action on the spinal cords of lats, m utio Theie results a p o- 
nounced swelling and fragmentation of the nene fibers with demyelimzation, 
destruction of gba nuclei and, apparently, granular dismtegration of the neiwe 
cells This appears not to be due to the increased bpase content since after 
several days the hpase level fell while the toxic action persisted or became 
more pronounced The authors succeeded m separating the toxic substance 
from the piotems of the blood 

They next studied changes pioduced in the nervous structures of dogs 
and rats which had been subjected to the above pioceduies and wliieb were 
exaimned at intervals from ten days to six months after survival fiom the 
operation In dogs they found, m general, spongy necrosis m the Avails of the 
lateral ventricles with foci of edema in the Avhite matter and extensive gba 
probfeiation Severe damage was usuaUy found in the choroid plexes This 
Avith the spongy degeneration of the ventricular Avails suggested that the toxic 
substances were eliminated into the cerebrospinal fluid The extent of dam- 
a"e decieased Avith incieasing distance from the Aentiicles so that at more 
remote areas only neive cell degeneration and gba proliferation Avere obsemed 
Damage to the striate body A\as frequently seen 

In one dog and more consistently m the rats, another mode of elimina- 
tion of toxic substances seemed to liaAe oecuried In these, Aentiiculai and 
choroid lesions AAere not obseiAed but instead scattered foci ot demjebniza- 
tion around the blood Aessels AVith OAergroA\tli of fibrous glia suggesting 
ebmiiidtion through the Acssel Avails PeuAdSculai liemoirlidgcs Avere obstrAcd 
earlA in this tjpe of reaction 
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Ciandall and Weil point out the similaiity of many of then pathologic 
findings to those obseived in cases ot Wilson’s disease, the common features 
being particulaily sjjong} neciosis oi neive tissue, active piolitezation of glia 
A\ith the formation of laige lound oi o\al nuclei, diftuse neive cell disease 
uith predilection for the deep coitical laj'eis and the stiiate body, with absence 
of active mesenchymal leaction At the same time the3 point out that ivith 
the vaiied cbstiibution and the chaiactei of the lesions, the same tOMc factor 
can ceiy leadily pioduee a \a11et3' of combinations of pathologic lesions with 
a lesultant distinct vai lability in symptomatology “Such a point of 'view 
Mill piecent one from expecting steieotype encephalopatliies in hepatic dis- 
ease, 01 fiom assuming dogmaticallj' one and the same etiologj foi all eases 
of hepatoleiiticulai degeneiatiou ’’ 

They conclude that experimental obseications of hepatoceiebral intei- 
lelationships such as those deseiibed mil be moie successful m demonstiating 
such lelationships than clmical-pathologic obsei rations since complicating fac- 
tors such as arterioscleiosis and cluouie focal infection nliich so often accom- 
pany hepatic and central nervous disease are thereby eliminated 

The observations of these mrestigatois eontiibute further experimental 
eoiioboiation of a phenomenon which has long been recognized clinicall}’' 

REtERFN'CE 

Crandall, Latham A , and IVcil, Arthur Pathologj of Central Ncrrous Sjstem m Diseases of 
the Lirer, Experiments with Animals and with Human Material, Arch NTeurol &. 
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520 

Turtle board which serves several laboratoiy 
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Typhoid and endemic typhus fever study of 
O and H agglutinins in fe.58 (Abst ) 
and undulant fever leucocytes nonfllanient 
poly morphonuclear neutrophil count 
in 860 (Abst.) 

fever diazo reaction modified in diagnosis 
of 320 (Abst ) 

H and O agglutination as aid in diagnosis 
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Typhus fever laboratory diagnosis of endemic 
and Rocky Mountain spotted fever 
541 (Abst ) 
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Ultra-violet rays penetrability of transparent 
materials for 500 

Ultropak Leitz for rapid tissue diagnosis 
adaptation of 644 

Undulant and typhoid fever leucocytes non- 
filament poly morphonuclear neu- 
tropnil count in 860 (Abst ) 
fever comparison of Huddleson slide test 
with macroscopic tube test in 627 
intradermal reaction as aid in diagnosis 
1189 (Absu) 

Unfertilized ascaris eggs study of occurrence 
of 371 

Urea nitrogen content of blood rapid method 
for simultaneous determination of 
carbon dioxide capacity and 949 
Urinary acid and immonia excretion in man 
effect of diet on 669 
antisepsis 538 (Abst ) 
cholesterol colorimetric determination of 
method for 1068 

Phosphorus organic fraction of 164 
Urine acetone in detection of 971 ( Vbst ) 
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estimition of 399 
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A accine Bacillus CalincUt-CuLrln Icucootlc 
clianges in clllldren ^ accln-itt.il with 
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and treatment of S6u (B Rex ) 

Venous pressuie studies in 26G 
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reaction technic ind interpretation of modi- 
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tions 7 j0 
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